
FREE inside! 
DOUBLE -SIDED 

BLUEPRINT 
CRYSTAL-CONTROLLED 

SHORT WAVE 
TRANSMITTER 

10 watts c.w. 

Two -knob lining 
Simple aerial matchin 

160,80,40 and 20m bands 
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¡¡ PRACTICAL WIRELESS December, 1963 

/eI DCOLP, 

SOLDERING 

INSTRUMENTS 

AND 

EQUIPMENT 

DESIGNED FOR 

THE AMATEUR'S 
RADIO STATION 

ILLUSTRATED 

List No. 70. á' BIT 

IN 

PROTECTIVE 

SHIELD 

List No. 68 

APPLY DIRECT 
FOR 
CATALOGUE 
TO 

Sales and 
Service Dept. 

ADCOLA 
PRODUCTS 

LTD 
ADCOLA HOUSE 

GAUDEN ROAD, 

Telephones 
MACaulay 4272 & 3101 

LONDON, S.W.4 

Telegrams 

SOLJOINT LONDON SW4 

D. & B. TELEVISION 
(WIMBLEDON) LIMITED. PRONE- CHE 3963 

131 & 131a, KINGSTON ROAD, 

SOUTH WIMBLEDON, LONDON, S.W.19. 

-COMPARE OUR PRICES WITH ANT OTHER'" 

For the FINEST SERVICE in the COUNTRY. We are open tram 9 .m. to 

6 p.m. -1 p.m. on WEDNESDAYS. For any Information or problems you hava 
call or phone, we are olwaye pleased to help. 

LINE OUTPUT TRANSFORMERS AND SCAN 

COIL SPECIALISTS 
ALL TYPES IN STOCK 

SEND FOR FREE NEW LISTS S.A.E. PLEASE 

FERGUSON 992 -994 -996 -990 L. O.P.T.s. BRAND NEW 87/6 nacb. P.P 3'- 

FYE SCAN 00ILS and L.O.P.T.s. V4. VT4. V7. VT7. Used tart In perte:: 
working order $6/- each. P.P. 316. 

90° SCAN OOIII BRAND NEW, 18/6 Per Par. P.P. $1.. 

110° SCAN COILS. 1,/- per Pair. PP. 31 -. 

MISCELLANEOUS SURPLUS L.O.P.T.S. NEW 81.0.0 each. P.P. 5)- 

FIREBALL TURRET TUNERS. 30 Ken. Ex. Equipment. Perfect, 86/- easa 

P.P. 31-. 

CYLDON AND BRAY HEAD TURRET TUNERS. 30 De¡s. 10/- ea:1 
P.P. 31-. 

SURPLUS AND SECONDS C.R. TUBES 1215. S6/ -, 1415. 411 -. 171 ,,. S61 -. 

All Guaranteed. Carriage 1216 extra. 

MAINS DROPPERS, modern Sat type, 1/9 each. P.P. ed. 

SURPLUS MAINS DROPPERS. Round. 100 ohms, 420 ohms, 110 ohms 
Tapped 200V,. 234V., 260V. (Brnd New) 1/6 each. P.P. 3d. 

EDGE TYPE PEE -SET POTS. 500 K., 1 meg.. 100 K., 260 K.. 2 meg 

96. each. Unused. P.P. 3d. 

3d Mr,e. NEW CHANNEL COILS, 1/6 pair, most chanwle. 

BRAND NEW METAL RECTIFIERS ON SMALL CHASSIS WITH DROPPER 
HM4 or RII6, 7/- each. 

LATEST GIVE AWAY BARGAINS 

ILIMLINE T.V. OATRODE RAT TUBES 
1710. 110'. IMn. 110'. 211a. 110e. 2315. 110' 

MANUFACTURERS' REJECTS. SLIGRTLY IMPERFECT 
NEW AT 47/0 ewb. 

BRAND NEW T.V. CABINETS 
171e., I:(ni. .'!I in., 231n. 16/- each. 

VALVES CHEAPEST IN THE COUNTRY, SEND 

FOR LISTS, S.A.E. PLEASE 

GLASS RADIO DIALS. Loud and Medium Wave. 1/6 each P.P. 9d. 

RADIO DIALS, V.H.F. PERSPEX Volume Tone Tuning. suitable for one 

radian anew), 1/- mob. P.P. %. 

RADIO DIALS. Long and Medium Wave. Approx. 241e. diameter. Prints 
Black: Red on Geld. 86. each. P.P. Sd. 

PERSPEX DIALS. Direct Drive Type. Blaair(Red on Gold. 1/S sacb. P.P. 31 

CO -AXIAL SOCKETS ON PANEL. NEW. 64. each, P.P. 3d. 

M.E.S. NEW DIAL LAMP HOLDERS. 86. moll. 

E.H.S. LEADS, complete with Cavity Clip, M. each. P.P. 3d. 

SLOW MOTION INDICATOR SPRINGS. 1/- each. P.F. 31. 

TAG STRIPS (17). 6d. each. 

WE CAN ALSO SUPPLY ALL TYPES OP NEW AND USED L.O.P.T.s. SCAN 

COILS AND T.V. SPARES FOR ALL MAKES AND 
FOR YOUR REQUIREMENTS FOR RETURN POST QUOTATION. 

S.A.E 

or 
.,r n 31 11w o Attractive. 

11í take 2j s e Sin. Speaker ONLY 6/0 each 

RADIO CABINETS. Finiehed In Grey covering. 13 z 75 Sin. Very smart. 

10 /- eseh. P.P. 4).. 

SERVICE SHEETS 

Although see are n In UGM Seld. e eon now supply alma,( any eereles Mon 

froto stock. An/ if not wo will net i1 Jnr ynn. Radio ow/ T. V. 41- eaels. P.P. 30 

THESE AND MANY MORE BARGAINS AVAILABLE. 

CALLERS ALWAYS WELCOME. 

WE ARE PLEASED TO ASSIST WITH ALL YOUR PROBLEMS' 

IF NOTHING IS TOO MUCH TROUBLE. 
l . OUR WZ HAVE NOT[ 

GOT WHAT 
YOU WANT, 

TERMS: S.A.E., ALL ENQUIRIES C.W.O.. SI- EXTRA POR C.O.D. 

POSTAGE ON VALVES 64. EACH 

SATISFACTION ASSURED. 

RETURN POST SERVICE SUBJECT TO STOCK 
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December, °1963 PRACTICAL WIRELESS 681 

R.S.T. VALVE MAIS ORDER CO. 
Tel: MlTcham 6202 
Open Daily to Callers 
Mon.-Sat. 9 a.m.-5.45 p.m. 

21Ia STREATHAM ROAD, MITCHAM, SUeRREY1. 
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 
AC2IPEN 

1916 
AC2!PEN 

DD 19'6 
AC/TP 291. 
AC/VPI-5-7 

AZI 51; 
AZ31 1316 
B36 91- 

CCI-135 ;ár- 
CL33 1216 
CYI 151- 
CY31 126 
D77 41- 
DAC32 9'6 
DAF9I 5'6 
DAF96 716 
DCC90 12/6 
DF33 916 
DF91 .4' 
DF92 71- 
DF96 7/6 
DH63 6/_ 
D1-177 71- 
0K32 11'- 
01(91 6'- 
DK92 7'6 
DK96 716 
D133 816 
DL35 101- 
DL91 8' 
DL92 61- 
DL93 71- 
DL94 716 
DL96 7'6 
EA50 2'- 
EABC80 56. 
EAC9I 41. 
EAF42 9/6 

EB41 56 
EB9I 41- 
EBC3 
E8C33 416 
EBC4I 816 
EBC8I 101- 
EBF80 8'- 
EBF83 8'-. _EL84 

EBL69 
281, 

EBL21 211- 
ECC35 81 - 
ECC40 IS- 
ECC8I 51 - 
ECC82 51- 

ECC83 71- 
ECC84 8/6 

COMPLETE 

RM1 7f6 I4A86 
RM2 81- I4A97 
RM3 101- I4A100 
RM4 1716 14RA 

RMS 19/6 14RA 

I6RC 

ECC8S 716 
ECC88 12/6 
ECC9I 31- 
ECF80 716 
ECF82 816 
ECH3 2116 
ECH2I 211- 
ECH35 10/- 
ECH42 9/6 
ECH81 716 
ECH83 816 

ECL8 016 

ECL82 9' 6 
ECL83 1016 
ECL86 916 
EF6 211- 
EF9 211- 
EF22 141- 
EF36 4'- 
EF37 8/_ 
EF37A 8'- 
Ef39 4'- 
EF40 IS'- 
EF4I 81- 
EF42 10'- 
EFSOA 316 
Ef50E 31- 
'EF80 51 

EF85 51- 
EF86 8/. 
EF89. 91. 
EF9I 41- 
EF92 4/- 
EF95 5/- 

.EF98 101-. 
EFJ83 1016 
EF184 10/6 
EK32 86 
EL3 2116 
EL32 416 

EL34 I4'- 
EL35 10'- 
EL37 
EL38 I7 6 
EL41 9'6 
EL42 9/6 
EL8I 12/6 

619 
EL85 101- 

EL91O 41. 
6 

EM80 
1áI6 

EM81 816 
EM84 916 
EM84 10/- 
EY51 716 
EYBI 816 

METAL 
231- 

261- 

28/- 
1.2 -8 -2 211- (FC301) 

1 -2 -8 -3 251- (FC3I) 
1-1-16-1 101- 

EY83 12/6 
EY86 71- 
EY91 31- 
EZ35 61- 
EZ40 71- 
EZ4I 71- 
EZ80 61- 
EZ8I 61- 
EZ90 416 
EI148 21- 
FC2 I5'- 

FC4A 11916 

FW4/500 9 1' 
FW4/800 91- 
GZ30 1016 
GZ32 1016 
GZ33 1913 
GZ34 1316 
GZ37 19/3 
HABC80101- 
HL41 8'- 
HL4IDD 8'6 
HL92 816 
HL133DD 

9'6 
HN309 25/- 
IW4/350101- 
IW4/50010'- 
KT33C. er_ 
KT36 1T6 
KT61 9'6 
KT66 151- 
KT76 101- 
KT8I Br. 
KTW6I 8'- 
1.63 51- 
LN152 8'- 
LN309 1116 
LZ319 12/6 
MKT4 17'6 
MS4B 17/6 
MVS PEN 

/ 176 
MVS/PENG 

MU14 
I9/é 

MX40 IS'- 
N18 81- 
N37 141- 
N78 261- 
NI08 151- 
N308 181- 
N339 30'- 

003 166 
024 5 6 
P2 10 1- 

PABC8013'- 
PCC84 8'- 

VALVE 
RECTIFIERS 

16RD 

I6RE 2 

18RA I 

18RA I- 
- 18RA 2N 
18RD 2 

PCC85 916 
PCC88 12/6 
PCC89 816 
PCF80 9/- 
PCF82 71- 
PCF84 1216 
PCF86 1216 
PCL82 91- 
PCL83 10'- 
PCL84 71- 
PCL85 9/- 
PCL86 1216 
PENA4 1916 
PENB4 I716 
PEN4DD 

PEN4VA22/6 
1716 

PEN36C 

pEN45 10'- 
PEN45DD 

PEN46 25'- 
PEN453DD 

201 
PENDD4020 

201- 
PL33 15'- 
pL36 12'6 
PL36 211- 
PL81 91- 
PL82 8/- 
PL83 716 
PL84 8'. 
PL820 181- 
PM24M 1316 
PX4 I5'- 
PX25 251_ 
PY3I 151_ 

PY33 10/6 
PY80 716 P 619 
PY83 gr. 
PY88 101- 
PY800 10/- 
PZ30 IS'- 
QS95r 10 101- 
Q5150/15 

10'- 
R2 10 - 

R19 16/6 
R20 161- 
SP4I 316 
SP61 316 
T41 IV- 

2 -2 -8 -I 121- (FC142) 
-I-8 -I 101 - (FCI50) 
-1.8 -I 51- (FC 

I -16 -I 7r- (FC116) 

-I -8 -I 121 - 
-2 -8 -1 161- (FCI24) 

TDD4 
TDD13C 

TH41 
TY86F 
U10 
U12 
U14 
U22 
U24 
U25 
(.126 
U31 
U35 17'6 
U37 1716 
U47 

U52 
U76 
U78 
U145 10'6 
U191 1316 

U281 I5'- 
U282 19/6 

U329 IS/6 
1.1339 I3'6 
U403 101- 
U404 10r- 
U801 1916 
UABC80 
UAF42 
UB41 
UBC41 
UBC81 101- 
UBF80 
UBF89 
UBL21 201- 
UCC84 1116 

UCF80 12/6 
201- 

UCH42 
UCH8I 
UCL82 916 
UCL83 1316 

UF42 716 
UF80 7r- 
UF85 716 
UF86 1216 
UF89 616 
UL41 81- 
UL44 201- 
UL46 1416 
UL84 6/6 
UL85 716 
UM80 10/6 
URIC 151- 

LIST 

113) 

12/6 

1716 
201- 
1216 

91- 
91- 
91- 
81_ 

211- 
I I'- 
101- 
91- 

111- 
71- 

. 
716 
416 

71- 
8'6 
76 
86 

81- 
716 

8 6 
81- 

6A8G 

FREE 

UU6 176 
UU8 IS'- 
UU9 716 
UYIN 1216 
UY2I 1516 
UY4I 76 
UY85 616 
VP4 151. 
VP4A IS/. 
VP4B 151- 
VR 105/3071- 
VR 150/307/- 
W61 III- 
VV76 Sr- VVn 41. 
W81 61- 
W8IM 6/- 
X41 22/6 
X61M 101- 
X65 12'6 
X76 12/6 
X76M 12/6 
X78 26r. 
X79 401' 
X81 101_ 
Y61 IO'- 
Y63 I01- 
Z63 716 
Z66 101- 
Z77 41- 
Z152 Sr- 
OZ4 5/. 
IA7 111- 

S 10'- 
D5 8/6 
D6 101- 
H5 916 
L4 51- 
N5 916 

54 81_ 
55 S'6 
T4 4/- 
US 519 

2P 2216 
3A4 51- 

3Q4 
1016 

3Q5 9'- 
3S4 61- 
3V4 716 
5U4 41- 
5V4G 719 
5Y3G S16 
5Y3GT 616 
5Z4G 9/6 
5Z4GT 12/6 
6A7 9'- 

816 

6A8GT 1316 
6AC7 61- 
6AK5 S'- 
6AL5 41- 
6AM5 51- 
6AM6 41- 
6AQ5 616 
6AT6 6/. 
6AU6 91- 
6B8G 3'- 
6BA6 61- 
6BE6 61- 
68G6G 151- 
6G16 61- 
6BQ7A 1216 
6857 1016 

6BW6 
186 

68W7 8'- 
6C4 3/6 

6C6 616 
6C9 1216 

6CH6 106 
6CW4 161- 
6D2 41- 
6D6 5/6 
6E5 10/- 
6FI 10'6 
6F6 619 
6F12 4/- 
6F13 10'- 
6F14 101- 
6F15 12'6 
6F19 1216 
6F23 1016 
6F25 1616 
6F26 1316 
6F33 516 

615 6 516 
6J5G 4/6 
615GT 5'- 
617 7/6 
617G Sr- 
617GT 7'6 

6K7G 26 
6K7GT 716 
6K8 916 
6K8G S'- 
6K8GT 9/6 
6K25 1716 
6LI IO'- 
6L6 716 
6L7 101- 
6118 101- 
6L19 IV- 
6N7GT 916 

WITH 

6P25 10/6 
6P28 1216 
6Q7 916 
6Q7G 616 
6Q7GT 8'6 
6SA7 71- 
65C7 816 
6SF5 I0'- 
6SG7 71- 
6SH7 61- 
6517 66 
6SK7 516 
65L7GT 61- 
6SN7GT 516 
6SQ7 86 
6U4GT 10'- 
6U5G 716 
6V6G 416 
6V6GT 81- 
6X4 416 

6X5GT 816 
6/30L2 101- 

786 
1216 

7B7 816 
7C5 8'- 
7C6 8'6 
7D5 151- 
7D6 151- 
708 151- 
7H7 61 
7R7 10'- 
757 101- 
7Y4 616 
8D3 41- 
9BW6 1216 
10C1 1216 
I0C2 17'6 
10E1 101_ 

IOLDI I 1S6 
10P13 151- 
10P14 191- 
I IDS 2316 
12A6 616 
12AH8 9'- 

I2AT7 
5/6 

I2AU6 1716 
I2AU7 51- 
I2AX7 51 
I 2BA6 716 
128E6 716 
12BH7 10'- 
12C8 86 
I215GT 41- 
1217GT 816 
I2K7GT Sr- 
I2K8GT 10'- 

ORDER 

12Q7GT 616 
12SA7 816 
125J7 81- 
125K7 61- 
12SL7 8'- 
12SN7 101- 
12SQ7 121- 
14H7 I0/- 
14R7 10/- 
I45T 161- 
19AQ5 81- 
19BG6G IS'- 
2001 10/- 
20D2 211- 
20F2 1716 
20LI 22/6 
20P1 IS'- 
20P3 24'- 
20P4 201- 
20P5 201- 

25L6 81- 
25Y5 81. 
25YSG W. 
25Z4 716 
2.5Z5 81- 
25Z6 816 
275U 1916 
30C( 91- 
30C15 1216 
30F5 101- 
30FL1 10'6 
30L1 8'6 
30L15. 111- 
30P4 181- 
30PI2 101- 
30PI6 9'- 
30P19 176 
30PL1 IS'- 
30PLI3 12'6 

35A5 Ì6/6 
35L6GT 816 
35W4 716 
35Z3 151- 
35Z4 716 
35Z5 816 

42STH ;zlb 
5005 101- 
50CD6G 

'- 
50L6 816 
75 81- 
78 7/6 
80 91. 
85A2 1216 
185BT 301- 

807A 716 
807B 7/. 

BRAND NEW TRANSISTORS 
0C44 51. 0074 61- OC8I D 6f- 
0C45 51- 0075 61- 0C8I m /pr.I6 /- 
0071 5r- 0077 6r- 0082 81- 
0072 6f- 0081 6r- OC82D 81- 

SILICON RECTIFIERS 
400 volts 350 mA ... ... ... 716 each 

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

SETS OF VALVES 
IRS, 155, 1T4, 354, 3V4 Set of 4, 191- 

DAF91, DF91 , DK91, DL92, DL94 Set of 4, 191 - 
DAF96, DF96, DK96, DL96 ..- Set of 4, 26/6 
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PRACTICAL WIRELESS December, 1963 

A 

SUIIIIITO\i PARK RA I) IO LTD. 
FOR POST HASTE -POST FREE SERVICE 

MARTIN RECORDAKITS 
HALF TRACK 

BAR. TD2 Monardeok. Latest model, Spit. spool 
Deposit 11.0.0 and 9 monthly 11.1.0 

Tape Amplifia 
f or HIL 

Bak, acircuit ready vh , and EZ80. Complete with all 
plug., sockets, panels, knobs etc. The whole amplifier 
mounts on to the deck making a self- contained unit.... 18.8.0 
Deposit 11.0.0 and 8 monthly 11.1.0 

Case with 7 x 4in. speaker, two -tone grey 14.4.0 
Complete 

Kit as 
above, with la e sadMerophene 

122.0.0 
b e and monthly 11.10.0 

Callao Studio Deck. Very latest model, 3 speeds, 71n. spools 110.19.6 
Deposit *1.2.0 and 8 monthly 11.7.2 

Tape Amplifier for Studio Desk, with ready wired printed circuit, 
control and input panels, Maine and output transformers, 

knobs, plane, screws etc., EF88, ECC08, EM84, E381 
d 2.EL84, 3 watt. output. Magic eye, Radio and . 

input. Ex LIO socket, Tone and Monitor controls. 
111.11.0 Can be used ae amplifier 

Deposit 41.4.0 and 12 monthly 19/- 
11.6.0 Case for above, with 9 x San. speaker, two -tons grey 

186.5.0 Complets fit, with Tape and Microphone 
Deposit 11.18 .0 and 12 monthly 12.8.1 

Building inetrnatione available at 9/6 each kit (refunded If kit bought). 

£9.9.0 

JASON F.M. TUNERS 
PMT!, complete with 4 EF91 valves 99.2.0 

Deposit 11.0.0 and 8 monthly 11.0.8 
ß10.1Y.0 PMTS, lea power, complete with 4 EF80 valves 

17/6 Deposit 11.3.6 and 12 monthly 
PETE, with power, complete with 4 EF80 and 1 8880 *12.1.8 

Deposit 11.26 and 12 monthly *1.1.1 
1, hp complete with power 115.10.0 

p 1. osit 11.5.0 andljnonthly 
°. MTS, with power, complete with all valves 

81.2 8 
114.18.0 

Deposit 11.6.6 and 12 monthly ID 4A 
JTY witched F.M. and TV sound, self powered, W valves.... 117.0.0 

Deposit 11.14.0 and 12 monthly 11.8.8 
II, as 22.1/2 but lea power, all valve. 

19/- 
111.12.6 

Deposit 1111.6.8 and 8 monthly 
Iostroetfon book is included in all kite, but ethereal.. 9/6 and 3 /6. 

1916 0 7TV/2. ready built, etate channels 
Deposit 8114.6 and 19 monthly 11.16.11 

116.10.0 
. Maras. ready built (as Mercury II) 

Deposit 11.13.0 and 12 monthly 11.7.4 

AMPLIFIERS (MONO) 
.year 1.46, 3 watt, 3 valve 15.19.6 

Linear Diatonic, 12 watt, suitable MI.. or Guitar 112.12.0 
Deposit 81.7.0 and 12 monthly 81.0.8 

`.. lyaereoneord 30 watt, ideal Guitar IMP, 'nth .saw 118.0.0 

e Depo.tlt11.16.0 and 12 monthly 11.9.10 
Dodd Gas, Integrated amp. and P.A., 6 watt, EOL86 valve 118.2.6 

Deposit 11.9.6 and 12 monthly 11.1Á 
!E6 0 

; D01d.DPA16, 16 watt with 2 valve pre -amp 
Deposit 18.10.6 and 12 monthly 18.1.11 

.Ikkdadona Hi -Pt Major with pre-amp- Guitar or Mk 115.18.9 
Deposit 11.16.8 and 12 monthly *1.6.1 

116.18.0 Leak TL /12, 10 watt Main amp. on 
Deposit 12.0.6 and 12 mont y 11.11.1 

816.16.0 ' Leek Variative III pre -amplifier 
Deposit 11.11.6 and 12 monthly 11.6.1 

Qaad,16 watt Main amplifier only *99.10.0 
Deposit 18.5.0 and 12 monthly 11.17.4 

!18.10.0 Gael pee- amplifier, Mono 
, Deposit 11.19.0 and 12 monthly 11.12.4 

AMPLIFIERS (STEREO) 
. Dolci A0202. Integrated 612.11.0 

Deposit 11.7.0 and 12 monthly 11.0.8 
Dolor GA505, Integrated 118.18.0 

Deposit 18.0.6 and 12 monthly 81.11.1 
Rogers Cadet M2 B with pre -amplifier, 4 EOL86 valves 188.15.6 

Deposit 12.12.6 and 12 monthly 12.4.5 {30.8.0 
Leak Stereo 10, Main amplifier 

Deposit 18.4.6 and 12 monthly 16.10.6 
Leak Varialope III stereo pre -amplifier 126.0.0 

Deposit ((2.10.0 and 12 monthly 12.1.6 
Quad 22 Stereo Control Unit 125.0.0 

Deposit 12.10.0 and 1'2 monthly 92.1.6 
For Quad Main Amplifiers see Mono notion above. 

QUARTER TRACK 
114.11.0 B.S.R. TD2, Marriott heads, L lanes 111.11.0 

Deposit 11.4.0 and 12 monthly 
19.9.0 Tape Amplifier, a. over, but quarter -track 

Deposit 11.0.0 and 9 monthly 11.1.0 
4 0 Case, two -tone grey, with speaker 

Complete Kit. 
Deposit 22.1Ó 0 and 19 monthly 12.1.8 

0.0 

Dollaro Stodte Deck, Marriott X eerie. heads 117.17.0 
Deposit 21.7.6 and 12 monthly 11.9.5 

ß18.1B.0 Tape Amplifier, as over but quarter track 
11.0 9 Deposit 11.17.0 and 12 monthly 

1p,ó.0 Case. with speaker, two -tone grey 115.5.0 Complete Kit, with tape and microphone 
Depoelt 98.10.0 and iii monthly !2.18.2 

Tape Pre-amplifier L80ad E 
power 

3ECB2, 0080 n MSRadio ad Mir 
givee an equalised output of 400mV. 

£8.8.0 Half Trask 
Deposit 11.0.0 and 8 monthly 11.1.0 

£9.9.0 Quarter 
TDepoeit 91.0.0 and 9 monthly 11.1.0 

TAPI HEADS 
H.B.S. Quarter track, Recant /Replay and Erase Set ££313.0 

Bradmatle Half track Record /Replay head only 
Bradmatie Ralf track Record /Replay and Erase as Studio Set £1.19.0 

Coutre prefigure pad for third head position 
g.ß`2.14 /0 Brasil Mk. 5 Serres 2 4.epeed deck half track 

Deposit £3.5.0 and 12 monthly £2'14.0 
/211.0.0 *salt Mk. 5 Tape Amplifier with power pack 

!2 3 2 Deposit £2.12.0 and i- monthly 

NEW ARMSTRONG TUNER -AMPLIFIERS 
Armstrong (Mono T4C V. i1. F. 'Cuver. self powered 

£1,0.6 
237.19.0 

Deposit 41.19.0 and 12 monthly 
Armstrong (Mono) APE08 A.M.IF.M. Radio chaula, bau and 

!914.0 treble controle. F.U. inputs, etc 
Deposit 12.8.0 and 12 monthly 61.14.10 

Armstrong (Mono) BTS Mk. 2 A.M. /F.M. 6elf powered tuner 126.12.0 
Deposit 82.18.0 and 12 monthly 

Armstrong (Mono) 227M A.M./F.M. Radio chart., 10 watt 
d8.ß.4 

188.18.0 
Deposit 88.10.8 and 12 monthly 12.16.1 

Armstrong (Stereo) Stereo 55 A.M.IF.M. Radio chaule, with Stereo 
189,18.0 gram 

Deposit 13.2.6 and 12 monthly 12.9.5 
Armstrong (Stereo) 227 A.M. /F.M. Radio chassie, Stereo gram, 

14816.0 
10 watts each channel 
Deposit 14.17.6 sud 12 monthly 64.1.1 

Armstrong (Stereo) 226 A.M. /F.M. Radio chassis, Stereo gram, 
4500.0 10 watts each channel, Filtere etc 

Deposit 65,12.0 and 12 monthly 24.13.2 
£14,12.8 Rogan Switched F.M. Tuner, up- powered 

11.4 0 Deposit !1.11.6 and 12 monthly 
£13.19.6 

Tripistone P.M. Toner, less 
11.8.0 and 

power 2 monthly 11.8.2 
Tripletone F.M. Tuner, self- powered 116.14.8 

Deposit 41.11.6 and Ci monthly 11.0.1 

GRAMOPHONE UNITS 
Garrard 8EP10 with Gi'.e cartridge, Mono. single player 05.9.11 

B.S.R. ÚA14 with TOO cartridge, Mono, 4 speed changer 10.19.6 
Deposit 11.0.0 and 0 monthly 11.ß,8 

Garrard Antoalim, Mono GCB cartridge, 4 speed changer 47.17.0 
Deposit 11.0.0 and 7 monthly 11.2.6 

Garrard ATO Aoteelim de Lase, 008 Mono cartridge 511.9.0 
Deposit *1.6.6 and 9 monthly 41.4.9 

Philips AG1016. Stereo cartridge, will change 71n. recorde 419.12.0 
Deposit 11.7.0 and 12 monthly 61'0'8 86,6.0 

Decca Derain Arm and Plea -In Shell 
11.0 8 

Decca Deram Transcription Cartridge 
18.14.8 Decca Dam Auto Cartridge 416.19.4 Goldring 6L68 with arm. lees cartridge e. 

Deposit 11.12.0 and 12 monthly 81.2.6 
417.14.0 Goldrin. "88" Transcription, no arm 

Deposit 11.19.0 and 12 monthly {1.9.0 
113.1.7 (Wain. GL55Y, as 0 L0 but lese pick -up arm 

61.1.6 Deposit 51.7.7 and 12 monthly 
Garrard 411/2i with Mono GCB cartridge 437.0.0 

Deposit 41.14.0 and 12 monthly 41.4.2 
Garrard abxÍt A" 

Transcription changer, Mono GCS ... 
219.14.9 

Deposit and 
Garrard 801 120.12.E 

Deposit 42.3,2 and 12 monthly 41,14.0 
ß2E 0.0 Garrard 301 Strobe 

Deposit 42.4.0 and 12 monthly 01.18.0 

is 
LOUDSPEAKERS 

1-y. Goodman. Ailette 8 £5.5.7 Goodman. Axiom 801 12in. Unit 110.7.0 

-` Goodman. Asióm 10 16.5.11 Deposit 11.1.0 and 8 monthly 11.5.9 
614.10.0 

17.0.0 Goodman' Axiom 801 12in. Unit 
Goodman, 6ß 1 I90 /Y1. Deposit 11.9.0 and 12 monthly 11.4.0 

fi Whartedale Super 8ß118 /DD . 16.14.2 Wharfedale W12 /EG l'2ln. 16 watt Guitar speaker 
17/6 

210.10.0 

-- W.B. 81r101ß loin 14.7.6 Deposit *1.1.0 and 12 monthly 

S.T.C. 12in. Unit, 15 watt 15,5.0 Wharfedale Super 10/R8/DD 10in. high quality unit 110.18.0 
Deposit 11.8.8 and 12 monthly 17/11 

^rl R.T.C. Hi -Pi Master 18.8.0 Wharfedale R9 /12 /DD 12in. 15 watt Hi -Fi speaker 111.10.0 

Goodman. XO 5000 rroe,.over 11.18.0 Deposit 11.7.6 and 9 monthly 111.4.9 

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

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

Hours: 9 a.m. -6 p.m. (1 p.m. Wednesday). We do not close for lunch. Open all day Saturday. 
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THE R.S.C. BASS -MAJOR 30 WATT GUITAR AMPLIFIER 
A MULTI -PURPOSE HIGH FIDELITY, HIGH OUTPUT UNIT 

FOR VOCAL AND INSTRUMENTALIST GROUPS 
Equally suitable for bass lead or rhythm guitar 

* Incorporating two 12in, heavy duty 25 -watt high flux (17,000 lines) loudspeakers with lin. diameter speech coils. Designed for efficiently handling full output of amplifier at frequencies down to 25 c.p.s. 
* Dual Cone in second speaker reproduces frequencies up to 17,000 c.p,s, * Heavily made cabinet of convenient size 24 x 21 x 14ín, 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 lack socket inputs and two independent vol. controls for simultaneous connection of up to four instrument pick -ups or microphones. 
* Separate bass and treble controls providing more than adequate "Boost" or "Cut". 
* LEVEL frequency response throughout the audible range. 
* SUPERIOR TO UNITS AT TWICE THE COST. 

391 Gns OR DEPOSIT 
or 

84 3 0 and 12 monthly 
payments of £3.9.11. Carr. 17/6. 

It.i.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 lin. approx.) finished in attractive and durable polychrome. 200 -250 A.C. mains operation. 
a00.19.ó DEPOSIT 

£11 Carr. 7/6: 
monthly 

LINEAR TREMOLO /PREAMP. UNIT Designed for introducing the Tremolo effect to any amplifier which Is fitted with a reserve power supply point for smoothed H.T. and 6.3 v. A.C. L.T. This applies to practically all amplifiers of our manufac- ture, and to those of several other manu- facturers. The unit plugs into power supply point and any input socket 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 SwNLY 
A Gns. 

DERBY 
NOW OPEN AT 
26 Osmaston Road 

THE SPOT 
TRANSISTOR SALE. Mullard 0071 3/9, OC45 4/11, 0044 4/11. 0072 4/9, 0061 4/11. 19B13 9O9OXA12 3/. X1 /,, XB143/9. XCI1A 3/9. Postage 6d. for up to 3 Transistors. 
D.C. SUPPLY KIT. 12 v. 1 a. consisting of 
trans. F.W. 

partially 
ridge11Rectifier, 

mains 
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 14/9 6/12 v. 1 a. .. 3/11 24 v. 2) 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. SO a. .. 26/9 250 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. 
tit-FI 10 -WATT AMPLIFIERS. Brand New Complete £7.19.9 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 24 v. 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 121n. high 
flux 14 watt bass unit. 
and a 6 x 41n. elliptical 
for treble. Cabinet is well 
made and finished as Junior Model. Size 
approx. 18 x 18 x 8ín. 

Only 16 Gns. c.. 
Send S.A.E. for leaflet. 
Or DEPOSIT 37/- and nine monthly payments of 37/ -. 

SUBSTANTIAL REXINE COVERED CABINETS. Type BG1. Suitable for Bass Guitar. Speaker Unit 15ín., High Flux, 
15 ohms, 25 watts. Cabinet size approx. 24 x 21 x 131n. Only 198 ans. Or Deposit 42/- amd 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 Rexlne and Vynair. Rating 50 watts. Only 29 gas. Or Deposit £3.7.6 and 12 monthly payments of 50 / -. 
Type BG3 /2. Suitable Bass and Lead Guitar. Two 12ín. high flux 15 ohms 25 watt speakers, one with aluminium speech coil and dual cone to provide smooth frequency response from 25 to 17,000 c.p.s. Cabinet size approx. 30 x 21 x 141n. Covered in two contrasting tones of grey Vynair and 
Or Deposi 

Rating 8 and 1watts. onthly payments of 50/ -. 
LARGE REXINE COVERED SPEAKER CABINETS. Heavy blockboard construc- tion. Very attractive two tone covering of Rexine and Vynair. Size 30 x 21 x 16ín. cut for 15ín. or 18in. speaker or for two 12in. 11 gns. or Deposit 25/9 and 9 monthly payments 25/9. Size 30 x 30 x 16ín. cut for 15ín, or 18in. speaker 13 gns. or Deposit 30/4 and 9 monthly payments 30/4. Suitable speakers available. 
FANE EXTRA HEAVY DUTY LOUDSPEAKER 15ín. TYPE 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/-. 

R.S.C. B2O BASS GUITAR 
AMPLIFIER 

A highly efficient unit incorporat- 
ing a massive 151n. high flux loud - 
speaker specially constructed to o 
withstand heaviest load condi- 
tions. Rating 25 watts. Indlvi- 
dual bass and treble controls give 
ample "boost" and 'but ". Two 
high impedance jack socket in- 
puts are separately controlled. 
All controls are conveniently 
positioned in a recesson top of the cabinet. Cabinet is of substantial 
construction and attractively 
finished in two contrasting tones 
of Rexlne and Vynair. Size 
approx. 24 x 21 x 131n. Operation 
from 200-250 v. 50 c.p.s. , A.C. 
mains. 
Send S.A.E. for leaflet. 

29 Gns monthly payments of 
and 12 
58/10. 

FANE EXTRA HEAVY L /SPEAKER 
183, 18ín., 15 ohms, 60 watts, 3in. diam, Speech Coil. Total Flux 375,000 lines. High sensitivity. ONLY 25 goy. or Deposit 52/9 and 12 monthly payments of 43/ -. Send S.A.E. for leaflet on 153 and 183. 

Carr. 17/6. 
Ex. GOVERNMENT ACCUMULA- TORS. Size 71 x 4 x lin., 2 v. 16 A.H. brand new, 6/9 each, 3 for 15/8. 
Ex. GOVT. SMOOTHING CHOKES. 
200 mA, 3-5 H. 50 ohms. Parmeko 8/9; 
150 
900 obmsi5 /9; 120 mA, 12 9/9; 

100 o ohms 9: 50 mA, 50 H, 1,000 ohms 8/9; 100 mA. 10 H. 
100 ohms 8/9; 60 mA, 5-10 H, 250 ohms 2/11. 
COMPLETE POWER PACK KIT, 19/11 Consisting of Mains Trans., Metal Recti- 
fier. Double electrolytic, smoothing choke chassis and circuit. For 200 -2510 v. A.C. mains. Output 250 v., 60 mA, 6.3 v, 2 a. 
R.S.C. POWER PACK, 39/9. Louvred metal case only 8 x 58 x 28ín. Stove enamelled. For 210-250 v. A.C. mains. Output at 4 pin plug and socket 250 v. 
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. KIT. 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 -130. Only 89/8, carr. 5/- or assembled ready for use 6 gas. 

EX. GOVT. SELENIUM 
RECTIFIERS 12v IS AMP 
(BRIDGE) F.W. ONLY 1919] 

`/_ (Manchester) V Ltd. 
LEICESTER BIRMINGHAM 
32 High St. Gt. Western 

Arcade 
Half -day (Opp Snow Hill 
Thursday Sta) No half -day 

MAIL ORDERS to S County Arcade, Leeds I. Terms: C.W.O. or C.O.D. No C.O.D. under El. Postage 219 extra under E2 416 extra under ES. Trade Supplied, S.A.E. with all enquiries please. 
SHEFFIELD HULL LIVERPOOL BRADFORD MANCHESTER LEEDS 13 Exchange St. 5I Savile 73 Dale St. 56 Morley St. 8 -10 Brown St. 5 -7 County Castle Market I St., Hull Liverpool 2 I (above Alhambra (Market St.) (Mecca) Arcade Bldgs. Sheffield Theatre) Bradford Manchester 2 Briggate, Leeds Half -day Thursday Half -day Wednesday No half -day Half -day Wed. 
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R.S.C. (Manchester) MAIL ORDERS to S County Arcade, Leeds I. Terms: G.W.O. or C.O.D. No C.O.D. under EI. 

Ltd. Postage 2'9 extra under £2. 416 extra under £S. Trade Supplied. S.A.E. with all enquiries please. 

LEICESTER BIRMINGHAM SHEFFIELD HULL LIVERPOOL BRADFORD MANCHESTER LEEDS 

32 High St. 6 Gt. Western 13 Exchange St. 51 Savile 73 Dale St. 56 Morley St. 8-10 Brown St. 

Arcade Castle Market St., Hull Liverpool 2 
I 

(above 
bovee Bradford 

Half-day I (Opp Snow Hill Bldgs. Sheffield Theatre) 

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

FANE HEAVY DUTY HI -FI SPEAKERS 
12in. 15 ohms. Cast chassis. Exceptionally 
robust tin diem. Voice Coil Assemblies. 
122/10 2ow.. 5 gns. 122/10A 20w., 6 ene. 
122/12 20w., 6 goas. 122/12A 20w £7 19.6 
122114 22w., 9 goas. 122/14A 22w.. 10 goas. 
122117 25w.. 11 gns. 122/17A 25w.. 12 goas. 
15in. 15 ohms. Cast chassis. Exceptionally 
robust tin. diam. Voice Coli Assemblies. 
152/12 20w.. 12 gns. 152/12Á 20w.. 13 gns. 
152/14 27w., 14 gns. 152/14A 27w., 15 gns. 
152117 35w.. 16 gns. 152/17A 35w.. 17 ens. 
"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 

nttgtseeoaiP e on uiwihslf- cntned Push-Pull Te 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
70 db down. Frequency response ±3 db. 
30- 30.000 c /s. A specially designed section- 
ally 

with 1807 
linear 
uput valves. 

transformer 

chosen 
rEF86, ECC83. 807. 

le are r provided. 
Separate mum input required 

for full output is only 12 millivolts so that 
ANY KIND OF MICROPHONE OR 
PICK -UP IS SUITABLE. The unit is 
designed for CLUBS. SCHOOLS, 
THEATRES, DANCE HALLS or OUT- 
DOOR FUNCTIONS, etc. For use with 
Electronic ORGAN, GUITAR, STRING 
BASS, etc. For standard or long- playing 
records. OUTPUT SOCKET PROVIDES 
L.T. and H.T. for a RADIO FEEDER UNIT. 
An extra input with associated vol. control 
is provided so that two separate inputs such 
as Gram and Mike" can be mixed. 
Amplifier operates on 200 -250 v. 50 c /s. A.C. 
Mains and has output for 3 and 15 ohm 
speakers. Complete Kit of parts with fully 

punched chassis and point-to- 

1 

and I Gns. point wiring diagrams 
If required 

Carr. 10/- ngnebtpid ihadls can be supplied 
for 19/9. The amplifier can be supplied, fac- 
tory with e, for 14 

valves 
Send 

E. for leaflet. 
TERMS: D 3POSIT 33/9 and 9 monthly 

Suitable microphones and speakers avail- 
able at competitive prices. 

WE STOCK ARMSTRONG, DULCI, 
LINEAR, ROGERS, LEAK and 

JASON EQUIPMENT 
GUODMANS, W.B. AND FANE 

SPEAKERS 

GARRARD AND GOLDRING T/ TABLES 

SUPERHF,T FEEDER UNIT. Design of 
a high quality Radio Tuner (specially 
suitable for use with our Amplifiers). 
Delayed A.V. /C. Controls are Tuning. 

L T of and v 11amp lrequir'ed from amplifie . 
Size approx. 9 x 8 x lin. high. Simple align- 
ment procedure. Point-to -Point wiring 
diagrams, instructions and priced parts list 
with illustrations, 2 /6. Total building cost 
£4.15.0. S.A.E. for leaflet. 

R.S.C. BATTERY TO 
Type BM1. An all -dry battery 
eliminator. Size 51 x 49 x tin. 
approx. Completely replaces 
battery supplying 1.4 v. and 
90 v. where A.C. mains 200 -250 
v. 60 c/s Is available. Suitable 
for all battery portable 
receivers requiring 1.4 and 
80 v. This includes low con- 
sumption types. Complete 
kit with diagrams. 39/9, dr 
ready to use. 48/8. 

(Market St.) 
Manchester 2 
No half -day 

S -7 County 
(Mecca) Arcade 1 

Brfggate, Loads 
Half -day Wed. 

P.M. SPEAKERS. loin. W.B. "Stentorian" 
3 or 15 ohms type HF 101210 watts. hi- fidelity 
type. Recommended for use with our All 
Amplifier, £4.7.6. 12ín. R.A. 3 ohms 10 watts 
(12,000 lines), 59 /6. 
TWEETERS. R.A. 3 ohm. 19/9; 15 ohm, 25/9 

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

Jason FMTI V.H.F. /F.M. Radio Tuner de- 
sign. Total cost of parto including valves, 
Tuning dial. Escutcheon, etc., £7.19.6. 
LINEAR LÁ5 MINIATURE 4/5 WAT"l' 
QUALITY AMPLIFIER. Suitable for 
any record playing unit, and most micro - 
phones. Negative feed -back 12 db. Separate 
Bass and Treble Controls. For mains 200- 
250 v. 51) c/s. Output for 2-3 ohm speaker. 
Mollard valves E7,80. ECC83, EL84. Size 
only 7 x 5 x 51 in. high. Guaranteed 12 months. 
Only £5.19.6. Send S.A.E. lor leaflet. 
Terms: Deposit 22/6 and 5 monthly pay- 
ments of 22/8. 

12in. 10 WATT HIGH QUALITY 
LOUDSPEAKER 
In walnut veneered 
cabinet. Gauss 
12.000 lines. Speech 
coil 3 ohms or 15 
ohms. Only £4.19.8 
Carr. 5/ -. Terms: 
Deposit 11/3 and 
9 monthly Pay- 
ments of 11/3. 
I21n. 20 ATT 
111 -F1 LOUD- 
SPEAKERS IN 
CABINETS. Size 

18 x 18 x 10ín. Finish as above. Terms: 
Deposit 17/9 and 9 monthly payments of 
17/6. Only £7.19.6. Carr. 8/8. 
For larger types see page 577. 

LINEAR LG34 GRAM. AMPLIFIER. 
High quality. Separate 

pBass 
abd Treble 

controls. Handsome Com- 
pletely enclosed. Black /Gold Frontpl e 
5 gns. 

R.S.C. 4 -5 WATT AS H GH -GAIN AMPLIFIER 
A highly -sensitive 4- valve quality amplifier for the 
home, small oh b, etc. Only 50 millivolts Input Is re- 
quired for full output so that It is suitable for use with 
the latest high fidelity pick -up heads, in addition to 
all other types of pick -ups and practically all 'mikes ". 
Separate Bass and Treble (Controls are provided. These 
give full long-play lag record equalisation. Hum level Is 
negligible being 71 db. down 15 db. of Negative feedback 
Is used. D.T. of 800 v. 25 mA and L.T. of 0.3 v. 1S a. Is 

available for the supply of a Radio Feeder Unit, or 
Cape -Deck pre -amplifier. For A.C. mains Input of 200- 

230 -250 v. 50 c /s. Output for 2.3 ohm speaker. Chassis Is not alive. Kit le complete 
In every detall and includes full punched chassis (with baseplate) with Blue 

value r at onlyh£4.15.0 for assembled ready 
diagrams 

f for use 25/- extra. t Plus 
Exceptional or 

deposit 22/6 and 5 monthly payments of 22/6 for assembled unit. 

INOW 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. Can'. 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 
0K7. SP61, 6V60. Selectivity and quality 
excellent. Simple to construct. Point -to- 
Point wiring diagrams. instructions and 
parts list 
24.19.6. nó attractive 

maximum building 
veneered 

wood cabinet 12 x 61 x 591n. 

MULTI - METERS. CABY M/. Sensitivity 
2.000 ohms per volt. A.C. and D.C., 54 /- 
A.10. Basic Meter sensitivity 155 micro - 
amps A.C. and D.C. ranges £4.17.6. 5.20. 
Sensitivity up to 10,000 ohms per volt A.C, 
and D.C., 90.10.0. 30,000 ohms per volt. 
with overload buzzer. 98.19.6. 
R.S.C. JUNIOR II I -FI REPRODU('ER. 
The very latest Goodman Axiette 8 High 
Fidelity loudspeaker (retailing at approx. 

gns.) fitted in a specially designed Bass 
Reflex cabinet size 12 x 18 x loin. Acousti- 
cally lined and ported and finished in 
polished walnut veneer. Matching im- 
pedance 15 ohms. Frequency 
range 40- 15.000 c.p.s. Power 
handling 6 watts nominal. 
Ideal for Stereo. limited 
number. Carr. 4/6. 

8 Gns. 

MAINS CONVERSION UNITS 
Type BM2. Size 8 x 5i x 2á1n. 
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 

SOO - t3 200/250 v. 50 c /s. SUITABLE 
FOR ALL BATTERY RE- 
CEIVERS normally using 
2 v. accumulators. Complete 

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

R.B.C. BASS REFLEX CABINETS. 
JUNIOR MODEL. Specially designed 
for W.B. 1391012 Speaker. but suitable for 
any good quality 101n. speaker. Acousti- 
cally lined and ported. Polished walnut 
veneer finish. Size 18 x 12 x loin. Handsome 
appearance. Ensure superb reproduction 
for only £3.19.6. 

121.0. 
STANDARD !NSSize 

20 x 15 
above 

uLF 
for 

vertical or horizontal use. 95.19.6. Suit- 
able legs with brass ferrules, 19/8 per 
set of 4. 

R.S.C. CORNER CONSOLE CABINETS 
Polished walnut 
veneer finish. Pleas- 
ing design. JUNIOR 
51ODEl.. Size 20 x 11 
x lin. for 8 x 5)n. or 
10 x lin. speakers, 
22.9.9. 

D MODEL. 

12n. for 8 x 
18 x 

or loin. 
speakers. 24.11.9. 
SENIOR MODEL.. 
Size 30 x 20 x 15in. 
for 121n. Speaker. 
Suitable Speaker 
systems below. 
Only 28.19.9. 

AUDIO'rRINE HI -FI SPEAKER SYS- 
TEMS. 

line, 
Consisting 

5 ohmm ighfquality 
matched 121n. 

cross -over unit (consisting of choke, 
condenser. etc.) and Tweeter. The smooth 
response and extended frequency range 
ensure surprisingly realistic reproduction. 

Or Senior 
10 

watt r7 Lena. Carrr. 7/6. 
S / -. 

AUDIOTRINF, 
EQUIP7lIE I CABINIrt.. 
Size 36 X i 
18in. Beaut ü :1 

walnut venee- 
red finish. Ele- 
gant contem- 
porary design. 
Robust con- struction. 
Uncut, remov- 
able baseboard 
Depth above Only 124 gns. 
baseboard 5i1n. Carr. 151 , 
Terms: Dep. 29/9. & 8 mthly pymts of 29/9. 
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AUDIOTRON HI -FI TAPE RECORDER KIT 1 GNS. 257E Carr. REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN AN HOUR 17/8. 
Incorpoorating the latest Collaro Studio Tape Transcriptor. The audlotrine High Quality Tape apo a eel tf tue rdo lc 

Speaker, Spool, R o Best Quality Tape aHansme Portable 
speeds. 

arrying Cabinet with attractive two -Wne polychrome finish, size 141 x 15 x 81ín, high and circuit. Total cost if purchased individually approximately 240. Performance equal to units in the 180 -£80 class. S.A.E. for leaflets TERMS. Deposit 22.13.9 and 12 monthly payments of 44/ -. Cash price if settled In 3 months. 

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

Two input sockets with associated controls allow mixing of "mike" and gram., as in 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 db. 30- 30,000 c /s. Six negative feedback loops. Hum level 60 db. dowel. ONLY 
23 millivolts INPUT required for FULL OUTPUT. Suitable for use with all makes and types of pick -ups and microphones. Comparable with the very best designs for STAN- DARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as STRING BASS, LEAD OR RHYTHM GUITARS, etc. OUTPUT SOCKET with plug provides 300 v. 30 mA, and 6.3 v. 1.5 a. For supply of a RADIO FEEDERUNIT. Size approx. 12 x 9 x 7ín. For A.C. mains 200.250 v. 50 c.p.s. Output for 3 and 15 ohms speakers. Kit Is complete to last nut. Chassis is fully punched. Full instructions and point -to-point wiring diagrams supplied. Only Car (Or factory built 51/- extra.) 8 Gns 

10 
r 

If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS ON ASSEMBLED UNITS.. DEPOSIT 24/9 and 9 monthly payments of 24/9. Send S.A.E. for illustrated leaflet detailing Cabinets, Speakers. Microphones, etc., with cash and credit terms. 
LINEAR TAPE PRE -AMPLIFIER, Type LP/1, Switched Negative feedback 
Level Indicator. Designed Rprimarilynas the link between Collard Tape Traú 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 

channel a fl(totai 10 watts) 
watts high 

itivity is 50 a illÌ 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- S sins. structions supplied. Send S.A.E. for leaflet. Full constructional details and price list 2/6. Carr. 10 / -. Kit can be supplied assembled ready to use for 59/6 extra. 

SENSATIONAL 
' STEREO OFFER 
A somplete set of parts 
to construct of a good (4 Gns.) 
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 Controle. Preset balance control. Full instructions and wiring 

Head extra with 
Stereo 

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 
Acos Stereo- Monaural 29 /9llarRonettee Stereo-Monaural 59/8. B.S.R. Stereo 39/9. BRADMATIC RECORDING HEADS. High Impedance,. Record /Playback 22/ -. Low Impedance Erase, 12/8. 
MARRIOTT RECORDING HEADS. High Impedance, Record /Playback 15/-. Low Impedance,. Erase, 10 / -. 
PICK -UP ARMS. Complete and with latest Acos /h1 -fl Turnover Cartridge 29/11. 
CRYSTAL MICROPHONES. Hand type NP110 14/9, B.T.C. 19/9. Acos Mlc 40 25/9, Acos Hie 45 29/9. Stick type Acos 38 -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 hi-fi Turnover head.' Only 83.19.8. 
B.S.R. UA14 4-sp'd AUTO- CHANGERS with hi -fl turnover head. 26.19.8. Carr. 4/6. GARRARD AUTO-SLIM . AUTO -CHANGER with hih fidelity pick -up. Latest model. For 200-250 v. A.C. mains. 27.19.$; Carr. 4/6.. GARRARD ATI: AUTOrSLIM DE- LUXE 4-SPEED 'AUTOCHANGERS. Turnover .GC8 head, for .200.250 v. A.C. mains, 211.9.0. 

LFIT Fo WATT 
inAMIER. r use with any single or auto -charge unit. Output for 2 -3 ohm speaker. For 200 -250 v. A.C. mains. Size 11} x 21 x 21ín. Controls; Vol. and Tone with Switch. Only 59/8. 

B.S.R. MONARDECK TAPEDECKS. Speed 31in. per sec. With high quality recording heads, 26.19.6. Carr, 5/ -. Cabinets to take Deck and amplifier 39/8. 
R.S.C. BATTERY CHARGING. EQUIPMENT 

All for A.C. Mains 200- 250v., SO c /s. Guaranteed 12 months, 
Assembled 4 -5amps ASSEMBLED 

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 
with mains and 69/9 output leads. Carr. 5/ -. Terms: Deposit 13/3 and 
5 monthly payments 13/3 6/12 v. 3a all facilities as above, Only 59/8, Carr. 3/9. 

/12 v. 2 amps. 
Fitted Ammeter 
and selector 
plug for 8 v. or 
12 v. Louvred 
metal case fn- 
ised attractive 
hammer blue. 
Fused, ready for 
use with mains 
andoutput leads. 

49/9 Cr 
6/12v. 1 amp. 27/8 
Less meter. 

HEAVY DUTY 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. 

FULLY R.S.C. MAINS TRANSFORMERS (GUARANTEED) 
Interleaved and Impregnated. Prim- aries 200-230-250 v. 50 c /s. Screened 
TOP SHROUDED DROP THROUGH 
250-0-250v. 70mA, 6.3v. 2a, 0- 5 -6.3v. 2a 17/9 
350- 0.350v. 80mA, 8.3v. 2a. 5v. 2a .. 18/9 
250- 0 -250v. 100mA, 8.3v. 2a. 6.3v. la .. 21/9 
250-0.250v. 100mA, 8.3v, 3.5a. C.T. .. 19/9 
250- 0 -250v. 100mA, 6.3v. 4a, 0.5 -8.3v. 3a 25/9 
300- 0 -300v. 130mA, 6.3v. 4a, 8.3v. la, for Mullard 510 Amplifier .. 
300-0-300v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 26/9 
350-0-350v. 100mA, 6.3v. 4a. 0- 5 -6.3v. 35 28/9 350- 0 -350v. 150mA, 6.3v. 4a, 0-5-6.3v. 3a 29/9 
425- 0 -425v. 200mA, 8,3v. 4a, 5v. 3a 49/9 FULLY SHROUDED UPRIGHT 
250-0-250v. 60mA, 6.3v. 2a, 0- 5 -6.3v. 2a. Midget type 21 x 3 x 31n. 17/11 
250- 0 -250v. 103mA, 6.3v. 4a, 0-5-6.3v. 3a 27/9 
300- 0 -300v. 100mA, 8.3v. 4a, 5v. 3a.. 27/11 
300-0-300v. 130mA, 8.3v. 4a, C.T. 6.3v. la. for Mullard Amplifier 
350- 0 -350v. 100mA. 6.3v. 4a, 5v. 3a.. 87%11 350- 0 -350v. 150mA, 6.3v. 4a. 5v. 3a.. .. 85/9 

BATTERY CHARGER KITS Consisting of Mains Trans- former. F.W. Bridge, Metal Rectifier, well ventilated steel case. - Fuses. Fuse -holders. Grommets, panels, Heavy Duty Clip, circuit. Carr. 3/6 extra. 
6 v. or 12 v.1 amp 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 
6v. or 12 v.4 amps 45/9 
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 /11. 

FULLY SHROUDED (continued)- 
425-0-425v. 200mA. 6.3v. 9a, C.T. 5v as .. 55/- 425-0-425v. 200mA, 6.3v. 4a, C.T., 6.3v. 

4a. C.T., 5v. 3a .. 59/9 450- 0.450v. 250mA, 8.3v. 4a, C.T. 5v. 3a .. 89/9 OUTPUT TRANSFORMERS 
Midget Battery Pentode 66:1 for 3S4, 
Small Pentode, 5,000 n to 3 cl .. 4/6 Small Pentode 7/8,000 0 to 3 0 4/6 Standard Pentode 5,0000 to30 .. Standard Pentode 7,000 n to 30 .. . 5/9 10,0000 to 30 . 

Push -Pull 8 watts. EL84; or 6V8 to 30 
b/9 

or matched to 15 O .. 
Push -Pull 10-12 watts to match 6V6 .. 

r 
9/9 

m 
EL84 to 35-8 to 15 O .. 19/9 Following types for 3 and 15 0 speakers: Push -Pull 10-12 watts 6V6 or EL84 .. 18/9 Push- Pu1115 -18 watts, 6L6, KT68 .. 22/9 Push -Pull Mollard 510 Ultra Linear .. Push -Pull 20 watts, sectionally wound. 
6L8, KT66, EL34. etc. .. .. .. 49/9 

MIDGET MAINS Primaries 200 -250 v. 
50 c /s. 250v, 60mA, 6.3v. 2a .. 11/9 250-0-250v. 60mA, 6.3v. 2a .. 12/11 Both above size 21 x 21 x 21in, 
FILAMENT TRANSFORMERS 
All with 200 -250v. 50 c/s primaries 6.3v. 
1.5a., 5/9; 6.3v. 2a, 7/8. 12v. la, 7/11: 
6.3v. 3a, 8 /11; 8.3v. 8a. 17/6; 12v. 1.5a, twice. 
17/6. 
SMOOTHING CHOKES 
150mÁ, 7 -10 H 250 ohms.. ., 11/9 100mA. 10H, 260 ohms 
80mA, 10H, 360 ohms - 

BOmA, 10 H, 400 ohms ., .. . 4/11 
CHARGER TRANSFORMERS 
All with 200- 230 -250v. c/s Primaries; 
0-9-15v. lia..12/9;.0- 9.15v.. 2a. 14/9; 0-9-15v. 
3a, 16/9; 0-9 -15v. 5a, 19/9; 0-9-15v. 6a. 28/9; 
0- 9 -15v. 8a. 28/9. 
AUTO (Step up /Step down) TRANS. 
0- 110/120- 230/250v. 50-80 watts, 13/91 250 
MICROPHONE TRANSFORMERS 
120 : 1 high grade, clamped, 8/9. 
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Through this ICS 

3 -way Training Method 

MASTER THE THEORETICAL SIDE 
From easy -to- understand courses! Designed 
to teach you the theory of radio and 
television engineering quickly and easily. 

MASTER THE PRACTICAL SIDE 
With the help of easy -to- follow illustra- 
tions! Designed to show you how to develop 
your practical abilities in radio and tele- 
vision engineering alongside your theore- 
tical studies. 

MASTER THE MATHEMATICAL SIDE 
Through a new easy way to learn maths! 
Designed to teach the subject that's so 
often a headache, but so essential to anyone 
in radio and television engineering. 

THERE IS AN ICS COURSE FOR YOU! 

For your career or your own business, courses are 
available in: Radio and Television Engineering, 
Industrial Television, Radio and Television Servicing, 
VHF Engineering, Electronics, Computer Technology 
and Programming, Electronic Technicians, Servo- 
mechanisms, Telemetry, Instrumentation, Principles 
of Automation and Calculus for Electronics. 

And for your hobby, there are practical "learn as you 
build" radio courses as well. 

POST THIS COUPON TODAY FOR FREE BROCHURE TO: 
7 

rICS (Dept 171), Intertezt House, Parkgate Rd., London, SWIl. I 

II 

AGE._-._. 

12.63 I 

NAME 

ADDRESS 

OCCUPATION 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Member of the Association of British Correspondence Colleges. 

HARVERSON 
SURPLUS CO. LTD. 
For address see opposite page 

3 -VALVE AUDIO AMPLIFIER. MODEL HA34 
Designed for Hi -F1 reproduction of recorde 
A.C. Mains operation. Ready built on plated 
heavy gauge metal chassie, else 7 }in. w. z 410. d 

z 4 }in. h. Incorporates ECC83, ELM, EZ80. 
valves, heavy duty double wound mains 
transformer and output transformer matched 
for 3 ohm speaker, separate Bar. Treble and 
volume controls. Negative feedback line. 
Output 44 watts. Front panel can be detached 
and leads extended for remote mounting of 
controls. 

The HAS4 has been specially designed for n, our quantity order enables 

ue,to offer them complete with knobs, DA :7 F. 41 
valves etc. wired and tested for only 
TWO AMPLIFIES t 4/ 
With tone and volume controls. Output S at,. PRICE 76/ -. P. P. - 

MARTIN RECORDAKITS 
Tape Amplifier for B.B.R. Deck. ß8.8.O P. e P. 3/6 

Cabinet with 7 x 4in. speaker for above S4.4.0. Carr. and Ins. 5/. 
Tape Amplifier for Collar° Studio Deck, 611.11,0. P. & P. 318. 

Cabine, with 9 x Sin. speaker for above, 16.6.0. Carr. and Ina 5h. 

Tape Prs -Amplifier, complete with power supplies, 18.8.0. P. a P. 3/5. 61x11 

Full rangelof Mior phon eue and Tape always in stock. 
leaflet. 

SPECIAL OFFER! 
MARCONI 

QUARTZ CRYSTALS 
TYPES ZHB 

Glass encapsulated, 2 wire lead out 
Sloe aim high z fin. dia. Following 
frequencies (Kole) only available 

13521, 13583, 13846, 13708 
13771, 15833, 13896, 13958 
14021, 14083, 14149, 14208 
14271, 14333, 14399, 14459 

6/- each- P. a P. 1/- Per crystal 
3 or more Post Free. 

4 -SPEED PLAYER UNIT 
BARGAINS 

SINGLE PLAYERS 
TU /12 58.10,0. Carr. 3/6. 

AUTO CHANGERS 
B.B.R. UA14 65.2.6 
Latest B.B.R. UA36 57.28 
LATEST GARRARD AUTO -SLIM 
56.17.6 (also few only with heavy 
duty 4 -pole motor, 17.7.0. 

Carr. 5/- on each. 

SPECIAL 
TRANSISTOR BARGAINS 

ALL BRAND NEW 
GET 15 (Matched Palr) 15/- 

0071 5/- PXA101 8/8 
C7 02 8/- XA103 ., 6/0 

OC76 6/- V15/10p 12/8 
Set of Mullard 0 transistor., 0044, 
2-CCU OC81D matched pair 
°c91, Bd / -- 

EDISWAN MAZDA 
R.F.1 Pack: 1- PXA102 Mixer; 

X l 
Amp.; (Equiv. 

0C44 and 05745) 10/8 
R.P.2 Pack: 2- PXA101 LF.; 1/- 
PXA10Z Ose.; 1-PXA102 

12/8 Bluer 
I..F.t Pack: Correlating of PXB118 
Driver, Matched pair PXC171, 
mounted complete with heat sinks 

ALL TORS ÓST FREE 

TAPE DECKS 
COLLABO STUDIO DECK 

110.10.0 plue 5/6 caser, and Ina 
B.S.E. MONARDECK 

(Single 
control, 

speed) 
5 : in. 

per 
58 
simple 

plus 5!6 cary- and ins- (Tapes extra 
on both). 

BRAND NEW 
CAR RADIO AERIAL 

BARGAI NS! 
BY WELL KNOWN MAKER 

Following types available for wing 
mounting; simple one hole fixing, 
all heavily chromed, telescopic and 
complete with coax plug and lead. 
TYPE H61. 3 section, open 434ón., 
closed 171n. (let 32/6), 01JR PRICE 
22 / -- 
TYPE RN. 4 section, open 444in., 
closed 21n., length below wing 121n,. 
adjustable angle 0 -25 °, (Set 47/61, 
OUR PRICE 40/ -. 
TYPE RU. 5 section, open 41in., 
closed 1 }In., length below wing 9}in. 
adjustable angle 0.25 °. Features a 

tamper -proof locking device, aerial 
cannot be extended without using 
epeeist key provided. (List 87/61, 
OUR PRICE 50/ -. 
All aerials plus 2/8 P. & P. 

Limited number 
available 

TELEFUNKEN HI -FI 
STEREO AMPLIFIER 

Model 882 with BALANCED CON- 
TROL 110 /260 v. A.C. Input. 5 watt 
undistorted output (10 watts nomi- 
nal). Sise 12 x 9 z tin. Weight 9 lb. 
Complete with spec. and instruction. 
STILL ONLY 16.19.6. Carr. 7F, 

A000 0P65/1 T/0 MONO CRYSTAL 
CARTRIDGE. Complete with 
sapphire styli and mounting bracket. 
Limited number only at 12/8. 

STEREO AMPLIFIER 
Incorporating 2 ECL82a 
and 1 EZ80, heavy duty 
double wound mains trans- 
former. Output 4 watts per 
channel. Full tone and 
volume controls. Absolu- 
tely complete. 

BARGAIN PRICE 888 P. A P. II- 
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SPECIAL 
PURCHASE! 

TURRET TUNERS 
by famous maker 

Brand new and unused. 
Complete with PCC84 and 
PCF80 valves, 34.38 Mc /e 
I.F. Biscuits for Channels 
1 to I and 8 and 9. Circuit 
diagram supplied. 
ONLY 25/- each. P.P. 2/6. 

F.M. TUNER 
HEAD 

A permeability tuned tuner 
head by a famous maker, 
supplied without valve 
(RUCOS) and drum and 
spindle, 18/8, plus 1/9 P. & 
P. Valve 8/6 extra. Drum 
and spindle 8/6 extra. 

GORLER F.M. 
TUNER HEADS 

10.7 Mc /s 1.F., 
15/ .., plue 1/9 P. & P. 
(ECC85 valve, 8/6 extra.) 

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

FURTHER HUGE 
PURCHASE enables us to 
offer these 67 ice. & P. 
at 

67 
4/6. 

Heavy 811n. metal turn- 
table. Low flutter per- 
formance 200/260v. shaded 
motor with tap at 45v. for 
amplifier valve filament if 
required. Turnover LP /78 
head. 

RECORD PLAYER 
AMPLIFIER 

2 valve (RZ80. ECL82), 
A.C. mains, 3 watts 
output, ready built, tested 
and complete with valves 
and output transformer. 
Size 71n. w. x 21, in. d. z 
68in. h. 55 /-. P. & P. 3/- 
Suitable speakers: dim 15/- 
P. & P.1 /6. 10 x 61m, 25/ -, 
P. & P. 1/6. 

SPEAKER & 

CABINET FABRICS 
Oatmeal, Red and Gold 
fabrics and various patterns 
in Vynafr and Tygan for 
speaker and cabinet cover- 
ing, also Red Reline for 
cabinet covering only. 
All 241n. wide and usually 
sold at 35/- yard. 
OUR .1 0 
PRICE "IV plengthh,, 
plus P. & P. 1/8. 
(Minimum order 1 yard) 
Send S.A.E. for samples 

HARVERSON'S F.M. TUNER Mk.I 
F. M 

t un l uy 
head icy 

lemon, 
maker. 

(1uar. 
an teed 
non -dril: 

- 

meabilit 
tuning, 

Fre- 
quency coverage 88- 
100 Mc /s. OAR 
balanced diode output. Two Ll'. stages and 
discriminator. Attractive maroon and gold 
dial (7 x Sin. glass). Self powered, using a 
good quality mains transformer and valve rectifier. 

Valves used ECC85, two EF80s, and RESO 
(rectifier). Fully drilled chassis.. Sise of 
completed tuner 8 x 6 x Ills. All parte gold 
separately. Set of parte if purchased at one time 
65.19.6, plus 8/6 P.P. and in. Circuit diagram and 
instructions 1/6 poet free. Mark II Version as above 
but complete with magic eye, front panel and 
brackets, 88.12.8. P. s P. 8/6. 
Mark I/I Version as Mark I but with output stage 
(ECL82) and tone control. 87.7.0. P. & P. 8/6. 
Handsome Metal Cabinets. Choice of Grey, Black 
or Green. To fit Mark I, 25 / -, P. & P. 2/6. To It Mark II, 17/6. P. & P. 2/6. 

6 TRANSISTOR AND 
DIODE SUPERHET 
A first-class 2 wavebands 
transistor superhet. Printed 
circuit panel (size 85 x 21in.) 

3 pre- aligned LF. transfor- 
mers. High -gain Ferrite rod 
aerial. All First -grade 
transistors. Car aerial 
winding. Push -pull out- 
put. All parts supplied 
with simple Instructions. 

All puts sold separately. 
Set of parte if purchased at 
one tine. 
ONLY ÿ4.5.0 P. ¿ /BP. 

35 OHM SPEAKERS 
Satiable for use wits above. 
tin. Goodmane. Ideal replace- 
ment for most pocket portables 
8 /6; 21in. 10/8; 311n. 12 /8; 
bin 17/8; 7 x 4in. 21 / -. 
P.. & P. 1/0 per speaker 
Portable CABINET 

Size approx. 98 x 88 x 
Suitable for above using him 
peaker, 25/ -. P. & P. 2 /-. 

COIL AND TRANSFORMER SET 
FOR TRANSISTOR SUPERHET 

3 I.F. transformers, one oscillator coil, one driver transformer and wound Ferrite aerial (med., long and aerial coupling), 28/8 complete, post 1 / -. 
6 transistor printed circuit. board to match, 8 /8, post Or). Circuit diagram 1/6 extra. 

QUALITY RECORD PLAYER 
AMPLIFIER 

A top -quality record player amplifier. This amplifier (which is used in a 29 gn. record player) 
employs ECC83, EL84, RESO valves. Baas, treble and volume controls. Complete with output trans. 
former matched for 3 ohm speaker. 

PRICE 6916 P. & P. 3)6' 
DITTO. Mounted on board with output trans- 
former and bin speaker. 

Complete at 8916, P. & P. 416. 

QUALITY PORTABLE RECORD PLAYER 
Uncut motor board. Will take above amplifier and B.B.R. or GARRARD Autocbanger or Single 
Record Player Unit. Size 18 x 14 x 811n. 

PRICE f3.9.6. Carr. 5), 

4 LOOK OPPOSITE FOR MORE BARGAINS 

HIGH GAIN 4-TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TAI 

Peak output In excess of 
11 watts. All standard 
British component. Built 
on printed circuit panel, 
size 6 x 31m Generous 
size Driver and Output 
Transformers.. Output 
transformer tapped for 3 
ohm and 15 ohm speakers. Transistors (OET114 or 
81 Mullard OC81D and matched pair of 0031 o /p). SPECIAL 

9 volt operation. Everything supplied, wire, PRICE battery clips, solder, etc. Comprehensive easy to 45/- 
follow instructions and circuit diagram 1/6 (Free with P. & P. 2'6. Kit). All parts sold separately. 
Also ready built and tested, 52 /8. P. & P. 2/6. A pair of TA1's are Ideal for stereo. 

10/14 WATT HI -FI AMPLIFIER KIT 
A stylishly finished monaural 
amplifier with an output o114 watts 
from 2 EL84e in push -pull. Super 
reproduction of both music and 
speech, with negligible hum. 
Separate inputs for mike and gram 
allow records and announcements 
to follow each other. Fully 
shrouded section wound output 
transformer to match 3-120 
speaker and 2 independent volume 
controls, and separate bass and 
treble controls are provided giving 
good lift and cut. Valve line -up 
2 EL84s, ECC83, EF86 and EZ80 
rectifier. Simple instruction 
booklet 1 /6. (Free with parts). 

AB parts mold separately. ONLY 16.19.6 P. & P. 6/6. Also available ready built and tested complete with Input jack plugs, 
18.15.0 P. A P. 6/6. 

BRAND NEW 3 OHM 
LOU DSPEAKERS 

21ín. 12/6; lin. 12/6; 6 *in. 15/ -; 
Sim 21/.; 10in. 25/ -; 121n. 27/8 
E.M.I. 251n. tweeter . 10/8 
gin. x bin By famous 

maker 10 /8 
E.M.I. Ceramic Magnet 
1381n. x 81in. high Our 88/- 
Rota Celeetion approx. 9fn. x 
61n. middle register speaker 30 /8 
loin. z bin. 

also 16 ohm 12 inch, 80 / -/ 
P. 8 P. up to bin. 1/6; over 61n. 

2/8 per speaker. 

AMPLIFIER 
CARRYING CASES 

BRAND NEW 

Strongly made wooden con- 
struction, tough vynlde covered, 
complete with carrying handle. 
Overall else 131in. wide x 9in. 
deep x 81n. high with eloping front 
paneL Weight only 48 lbs. Ideal 
for oar 10/14 watt amplifier and 
many others, 

C BARGAIN. N 
&PP.I4/-. 28 /6 

AMPLIFIER ON 
PRINTED CIRCUIT 
BOARD 
Two valve. UY86, ÚL84 
O.P. trans., use with 80 volt 
tap o8 motor, 88/6. 
P.P. 2/6 ou above. Dropper 
res. for filaments if required. 
2/8. 
B.S.R. AUTO UNITS 
160 v. Suitable for use with 
above. (Slightly soiled.)64.4.0. 

LARGE CABI NET Complete with 3 ohm speaker. 88.9.8. Carr. 5/. Superior CABINET Similar to above to take 8 x lin, speaker, with 
motor board, will accommodate BSA UÁ14 or UA16. 83.9.8. Can. 6/6. 
Speaker 15 /- extra. P. & P. 1/8 extra. 

BARGAIN 
ACOS CRYSTAL MIRES. High 
imp. For desk or hand use. High 
eeneiuvity, 18/6. P. & P. 1/6. 
TH. CRYSTAL STICK MIKE. 
Lifted at 42/ -. Our price 18/6. 
P. & P. 1 /6. 
CARBON MIKE INSERTS. Brand 
new, 211n. dia., 8/8. P. & P. 9d. 
ELECTROSTATIC H.F. TWEET- 
ERS. Type L.8.H. 76. Size 3 x Sin, 
2/8 each, plus 9d. P. & P. 
MIDGET 2-GANG CONDENSERS. 
Capacity 195 and 100 pF. Poly- 
styrene case with built -in trimmers. 
Sise 1 s 1 x lin. Not used but 

removed fromP /Cboard. 
Two for 9/ -, plus 1/- 
P. & P. 
TRANSISTOR DRIVER 
and 0/P TRANSFOR- 
MERS. (Tapped 3 ohms 
and 16 ohms output), 
plus 4 suitable Transis- 
tors giving approx. 1 
watt output, 30 / -. P.P 2/- 
8 PUSHBUTTON TRAN- 
SISTOR SWITCH. D.P. 
-D.T. Each switch 6/6 
and 1/- P. & 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 minútes from South Wimbledon Tube Station. (Please write clearly) 
PLEASE NOTE: P. &P. CHARGES QUOTED APPLY TO U.R. ONLY. P. & P. ON OVERSEAS 
ORDERS CHARGED EXTRA, S.A.E. ALL ENQUIRIES) 

CORNER I! 
MAINS TRANSFORMER 

Drop thra type. Tapped pri- 
mary 110v., 200v., 220v., 240v. 
320- 0 -320v. at 80mA and 6.3v. 
at 3 amps. Generous core, Stock 
size 31 x 21 x din. Weight 
41be. ONLY 15 /-, P. & P. 3/6. 

MAINS TRANSFORMER 
Tapped Primary. I wave or 
Bridge Rectifier. Secondary 260v. 
at 76mA 6.3 volts at 2 amps. 10/6 
each. P. & P. 3/ -. 

MAINS TRANSFORMER 
Impregnated and fully shrouded. 
Size 41 x 31 z Shin. Weight 6 lb. 
Tapped primary 205, 226, 245v. 
Electrostatic screen. Output 360. 
0.360v. at 120mA D.C. plus 1060v- 
half wave at 3mA D.C. 6.3v. at 
3.5 amps, centre tapped 6v. at 
28 
PRICE O ONLY 213v. 

at .6 amps. 
/ each. P.P. bl 

4-WAY NON -TANGLE 
TELEPHONE CABLE 

Latest spring back coil type, 
extends 12in. to 5tt. Complete 
with rubber bushes. 8/8 each, 
P. Si P. 1 /.. 

www.americanradiohistory.com
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688 PRACTICAL WIRELESS December, 1963 

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 GUARA NTEE. PLEASE 

NOTE THAT WE DO NOT SELL ITEMS FROM DISMANTLED EQUIPMENT NOR MANUFACTURERS' SECONDS & 

DAS "NEW AND TESTED "BUT HAVE ASHORTAND UN RELIABLE LIFE 
REJECTS, WHICH 

OAS 4/6 ,,lsc± 
OB2 6/- 
QZ4GT 413 
1A3 8/6 
lA6 6l- 
1A7GT 819 
1C1 4/9 
102 8/9 
103 8/8 
106 6/6 
106 1018 
1D5 8/9 
1D6 9/9 
11,1 6/- 
1F2 2/6 
1F3 8/8 
1F7 161- 
1FD9 8/9 
1G8 8/- 
111611t 8/8 
1XA 8/6 
1LA6 18/10 
1LD5 4/8 
1LN6 4/6 
1N5GT B/8 
1P1 8/- 
1P10 4/9 
1811 6/4 
1E5 4/9 
184 6/- 
185 819 
1T2 34/11 
1T4 2/6 
1874 7/- 
105 6/8 
SA7 10/6 
2026 81- 
2D130 7/- 
21721 6/8 
2P 88/8 
2112 8/- 
3A4 4/- 
3.45 0/I9 
3B7 51- 
3D8 4II- 
3Q4 6/8 
3Q6 7/8 
364 4/9 
3174 6/6 
4D1 4/- 
5ß40T 9/- 
5T4 8I- 
51.14G 413 
SV4C 7/6 
622,9T 419 
5Y4 911 
553 19/6 
57.4G 71- 
6151/3 3/0 
8447 9/- 
6A80 7/- 
OAST 41- 
6AC7 31- 

áéá7 8/I9 
8AJ5 8/6 
6AIC6 61- 
6A&8 18/0 
8AK8 316 
6AL6 818 
6AM6 2/8 
eAMB 81- 
6AQ6 6/- 
BARB 20/- 
OATS 416 
6AU8 0II- 
6A78 6/8 
657 61- 
6586 8/8 
OSAS 6/- 
OBEO 6/8 
61308G 18/6 
8B118 6/6 

BBQ6 6%0 
6BQ7A 7/6 
6B57 8/8 

ARE 

9/3 
r,1187 25/- 
6BW6 716 
6BW7 6/- 
6BX8 4/- 
604 218 
605 41- 
6C8 Sl- 
6C8 8/- 
809 11/- 
6010 719 
6C12 616 
6017 12/6 
6CD6G 21/8 
6C116 5/- 
eOW4 24/- 
ODI 116 
WM 9/8 
ODO 3/- 
6D8 161- 
655 6/- 
621 9/6 
6P6 
SMIG 4/â 
MGT 7/6 
8F8 51- 
6E11 17/9 
6E12 81- 
6F13 5/- 
8F14 2318 
6E15 019 
8F16 6/9 
6F17 1216 
6F18 18/6 
6F19 4/9 
6E23 9/8 
6F24 9/8 
6E26 6/- 
8232 4/- 
6E33 3/6 
608 2/8 
6118 1/6 
6J6G S/- 
836GT 4/8 
13J8 8/- 
6370 4/9 
637GT 71. 
688 12/8 
6&6 6/- 
6K70 1/8 
BK70T 4/8 
MSG 3/9 
6KeGT 719 
6K25 12/6 
651 9/6 
6160 6/6 
6L6M 9/- 
6L7GT 418 
8L17 12/6 
6L18 7/0 
61.19 9rr9 
81.133 7/- 
8LD1S 71- 

6ß70T 661J8 

681 16/11 
6825 81- 
6P26 W- 
8P28 1118 
6Q70 4/6 
6Q7GT 7/9 
6R70 e/- 
6R70T 111- 
88A7 6/9 
6007 419 
6807 4/9 
89117 8/- 
60J7 4/8 
6817 416 
60L7 619 
68187 418 
68Q7 6/9 
68R7 1218 

BU46T 9%8 
6175G 6/- 
6U70 9/6 

OFTEN DESCRIBE 

6VOG 3/9 
6V8OT 8/- 
8X4 41- 
6X6 4/8 
6Y6 61- 
7B7 7/6 
7.06 10/- 
768 7/6 
7D3 21/- 
706 16/- 
7118 161- 
7DS 16/- 
7H7 819 
757 18/8 
787 141- 
7Y4 61- 
8D2 2/6 
SDI 81- 
9BW6 9/6 
9D2 31- 
9D7 12/8 
1001 9/0 

lÓD 
18/- 

7/- 
1002 10/6 
10F1 10/- 
10F9 10/6 
10F3S 10/- 
10LD3 016 
IOLD11 9/- 
10813 8/8 
10P14 11/0 
11D3 17/6 
11D6 17/6 
11E1 16/- 
11E3 171- 
12A6 2/3 
12A8 16/8 
12AC8 8/6 
12AD6 9/8 
12.4E6 e/- 
12AH7 61- 
12AH8 9/- 
12AT6 419 
12A117 8/9 
12A118 6/6 
12AU7 4/8 
12AV6 8/9 
128317 410 
12BA8 6 6 
12BE6 1- 
12BH7 716 
12E1 17/- 
121166T 1/6 
12J6GT 2/6 
12370T 7/6 
12&6 101- 
12K76T 8/9 
12K8GT 9/- 
12Q7OT 819 
128A7 7/- 
12807 4/- 
12807 8/- 

128J7 6/- 
128K7 8/8 
12907 8/- 
12857 6/- 
12115G 71- 
1214 2/- 
1301 6/- 
18DS 5/6 
1456 20/9 
14H7 9/8 
1487 17/6 
16D2 6/- 
18 12/6 
19 10/6 
19AQ5 7/9 
19506G2016 
19H1 e1- 
20131 18/6 
20332 81/ 
20F2 181- 
2OL1 3218 
2021 18/8 

20P3 12/6 
20P4 1319 
20P5 18/8 
26A08 7/8 
26I.6GT 6/- 
25U4GT16f2 
26Y5 
26Y6G 81- 
26Z4G 7/- 
267.6 8l- 
2556GT 14/- 
276U 28 8 
28D7 /- 
3001 6/- 
30016 9/8 
30E5 8/- 
90FL1 916 
30FL12 11/- 
80L1 6/9 
SOL16 10/- 
30P4 12/8 
30212 7/6 

30P19 12/3 
30PL1 91- 
8021.I8 9/6 
30PL14 12/6 
35A5 20/9 
S6IAOT 7/6 
35W4 6/6 
8678 16/4 
5Z40T 4/9 
35Z50T 61e 
408UA 1812 
418TH 16/- 
42 61- 
43 10/- 
6065 21/10 
50B5 7/- 
5005 7//- 
60CD8040/9 
50L6GT -7/- 
52KU 14/6 
58KU 14/8 
72 616 
75 6/6 
76 12/6 
77 4/- 
78 6- 
80 66 
83 16/- 
SSV 1915 
85A1 23/4 
83A3 9/9 
90AG 07/6 
BAV 076 
900G 4dl- 
90CV 42/- 
9001 10/- 
160B2 16/6 
15003 4/6 
161 141- 
186131 34/11 

220B 10/6 
301 20/. 
302 10/6 
303 161- 
304 151- 
305 18/- 
308 131- 
866A 12/6 
1622 12/6 
4088 16/- 
4887 71/- 
5783 7/6 
7193 1/9 
7475 3/- 
A1894 201- 
AC044 9/- 
AC2HL 10/8 
ACSPE 

11/0 
AC2PENI 

DD 12/6 
ACOPEN 

27/2 

ACBPEN/ 
DD 28/3 

AMEN 5/. 
AC/PEN 

(6) 17/8 
AC/PEN 

(7) 171- 
AC/8G 22/8 
A0/8G/VM 

12/- 
ACTH]. 15/. 
AC/TP 191- 
AC/VP1 12/- 
ACVP2 20/5 
ATP4 2/8 
AZI 6/6 
AZ31 7/- 
A241 816 
BM 5/- 
BL88 10/8 
Cl 1818 
C1C 12/6 

CC3185 131- 
CK506 6/6 
CIA 28/10 
CL33 11/6 
CVO 218 
CVO3 10/8 
CV271 12/6 
CY1 18/2 
0Y10 18/8 
CY31 6/9 
Dl 118 
D15 18/6 
D41 3/8 
D42 1016 
D63 61- 
D77 2/3 
DAC32 818 
DAF91 319 
D.4F96 8/- 
DC090 6/9 
DD4 1216 
DD41 1218 
DDT4 816 
DET25 7/6 
DP33 8/6 
DF86 15/- 
DF72 30/- 
DF91 ' 2/6 
DPB 61- 
DF97 10/- 
DHSO 15/6 
DH63 4/6 
DH78 8/9 
DH77 4/8 
DH81 28/8 
D31101 25/. 
DH10710111 
D&32 8/9 
DK40 18/S 
DK91 4/9 

D& 8 818 
DL33 7/3 
DL85 6/6 
DLO 6/- 
DL88 15/- 
DL72 151- 
DL75 301- 
DL92 4/9 
03.94 5/6 
DL95 el- 
DL98 6/- 
DLS10 10/8 
DM70 51- 
DM71 9/0 
DW413608/8 
DW4/5008I0 
DY86 7/- 

583F 84/- 
58800 10/- 
E180F 19/6 
E1148 1/9 
SAIO 1/6 

EA76 71- 
EA11C80 6/6 
EAC91 816 
EAF42 7/6 
EB34 11- 
EB41 419 
EB91 213 
EBC3 20/6 
EBC88 8/6 
EBC41 7/- 
EBC81 6/- 
EBC91 618 
EBF80 7/- 
EBF83 7/9 
EBFB9 6/9 
Mid/ 9/- 
EC52 4/6 
EC53 1210 
5054 6/- 
EC70 12/8 
5081 87/8 
ECB 2/6 

ECC3I. 7/6 
ECC32 4/- 
E01:34 8117 
ECM 6/9 
E0340 7/8 
ECC81 8/9 
EC082 4/6 
E0083 4/6 
ECC84 0/- 
ECC86 7/- 
EC088 11/- 
ECC91 SI- 
EC61891018 
EC0807 26/- 
ECP80 8/8 
ECP82 7/0 
BeF88 1118 
ECF804201- 
50113 21I8 
ECH2111/- 
ECH33 22/e 
ECH35 416 
ECH42 7/9 
EC11S1 818 
E0H83 7/9 
503184 9/0 
ECLSO 4/- 
ECL82 7/0 
ECUS) 101- 
BOL®0 9//- 
EF8 20/8 
NM I0/6 
1022 619 
5236 S/S 
EF37A 8/- 
1039 819 
EF40 101- 
SF41 819 
5242 519 
EF50 2(8 

EF78 6%- 
F.F80 41- 
EF83 9/9 
EPOS 4/9 
EF88 8/3 
EF89 918 
EF91 W. 
SF92 8/6 
EF96 6/- 
EF97 11/8 
EF99 101- 
EF188 9/- 
EF164 8/9 
EF804 20/5 
EHB 15/0 
EK2 25/11 
EK32 8/- 

ELI 81Ìe 
EL82 3/6 
EL38 7/8 
EL34 10/- 
ELM 10/- 

. 

EL37 17/0 
5138 121- 
EIA1 7/8 
EL4S 719 
51.81 819 
5E93 7/6 
ELM EL 6/8 
EL86 7/- 
ELM 7/B 
EL91 2/6 
EL96 6/8 
EL360 271- 
ELM 16/4 
E1.822 1816 
ELL80 20/5 
EM4 17/9 
EM34 819 
E1435 12/- 
$5171 18/2 
EM80 6/9 
25181 7/9 
E3884 8/8 

EM87 1512 
E531 46/- 
51491 518 
EY51 el- 
SY81 7/8 
5E83 9/8 
51(84 10/4 
EYB 8/- 
SYSS 9/3 
5Y91 S/- 
EZ35 4/6 
5240 6/0 
EZ41 e/- 
EZ80 416 
EZ81 4/8 
EZ8 4/- 
FC4 9/6 
FClß 14/0 
FC130 171- 
FW4/6008/6 
FW418008/0 
GT1C 10/- 
61360 41/8 
OZ30 7/- 
0182 718 
CMS 17/6 
GZ34 11/0 
0537 14/8 
H80 6/- 
H63 7/- 
HAB080 

101- 
HL2 7/8 
13L180 44// 

11L23 11/8 
HII23DD6/- 
HL41 3/9 
HL41DD9/6 
HIA20D8/8 
HL133DD 

11N309 2/- 
HVR2 91- 
HV5'2A' 91- 
1W3 5/4 
1W4/ß606/8 
1W41600 e/- 
1111032 20/6 
KF5 12/6 
KL36 11/0 
KLL32 21/7 
KT3 7/8 
KT8 15/- 
KT32 616 
KT3SO 41- 
KTM 29/1 
KT41 7/6 
KT44 619 

&T68 41- 
KT86 18/6 
KT74 12/6 
KT88 $BI- 
KTW61 6/- 

KTW82 6/6 
IS TWO 619 
KTZ41 5/6 
L63 81- 
LN152 6/- 
LN309 816 
124319 91- 
LP2 918 
M541 16/2 
11591 12/8 
5(184 816 
MHD4 818 
MULA 7/8 
MBLD612/6 
5158 6/- 
MS4B 2016 
MBP4 18/- 
MÚ121146/- 
MX40 9/6 
587 2818 
N78 26/2 
N109 26I2 

2619 2/9 
PABC80 7/6 
PC88 10/8 
PC88 14/7 
PC96 11/8 
PC97 8/3 
PCC84 6/9 
PCC86 7/6 
PC088 11/I 
PCCO9 7/6 
PCC1891016 
PCP80 e/- 
PCF82 0/8 
P0284 9/6 
PCF88 7/9 
PCL32 6/9 
2C1,83 8I0 
PCL84 7/- 
P0L85 8/8 
PCL86 916 
PCL88 12/6 
PEN4DD 

2813 
PEN25 3/9 
PEN4ODD 

841- 
251445 8/8 
P5N46DD 

18/- 
PEN48 4/8 
PBN38311/I4 
PSN463Db 

17/4 
ERNA{ 7/6 
PENB4 

23/11 
PEN/DD/ 

4020 17/8 
PL33 10111 
PL38 818 

PL8I 17/e 
PL82 616 
Fá.83 5/8 
PL84 e/- 
PL820 81- 
P5184 9/6 
PT36 10/- 
PX4 9/- 
PX25 8I8 
PY31 6/6 
PY32 819 
PY33 10/- 
PY80 6/6 
PY81 5/6 
PY82 6/3 
PY83 818 
PY88 8/- 

PY8Ó1 7/6 
P230 17/8 
QP21 6/- 
QP22B 12/6 
QP26 61- 

Q8150/159/6 
512 6/- 
R18 84111 
517 1718 
Riß 10/6 
R19 7/- 
552 9/. 
RG1/240A 

54/. 
11534 76 
8130 22/6 
SP4B 19/6 
62130 12/6 
BP41 2/- 
SP42 12/6 
8261 2/- 
131126 27/2 
9U81 6/- 
T41 9II- 
TDD2 12M 
TDD4 816 
TH210 1216 

14/8 TH9 18/- 
TH238 16/6 
TP22 5/- 
TP25 6/- 
TP262017/8 
TYBBF 11/8 
UABC806/6 
VAF42 7/6 
111141 10/6 
UBC41 6/6 
UBC91 0/8 
UBF80 7I- 
UBF89 7/8 
UBL21 11/- 
U092 716 
170084 9/- 
U0085 6/6 
UCJr8010/3 
VCH21 9/- 
11C1142 713 
UCH81 7/8 
O0182 8/6 
OCL88 9/6 
11241 6/9 
111,42 618 
UFSO 6/6 
UF85 7/. 
UF86 8/6 
UF89 813 
UX41 7/- 
UL44 8318 
UL40 9/- 
UL84 0/8 
13M4 16/2 
111134 18110 
UMSO 8/6 
U1110 71- 
U115 7/- 
VU8 9/- 
UU7 8/6 

UM) 5/6 
U1112 4/8 
UY1N 10/9 
UY21 B/9 
UY41 5/- 
UY86 4/3 
U10 9/- 
012(14 7/8 
U16 10/- 
V17 6/- 
'318/20 8/6 
U19 4816 
1721 16/- 
'32'2 6/- 
1124 16/- 
L'25 8/9 
U26 7/9 

U38 88/2 
U5 18/6 
U37 23/3 
U41 1918 
U43 4/- 

OR BOXED 

U45 15/8 
1147 8l9 
U150 416 
U62 4/8 
U78 4/9 
U78 4/- 
1784 47/7 
U101 19/6 
U107 17/6 
U191 101- 
U261 9/8 
U281 9/6 
U282 181- 
17901 121- 
U329 9/6 
U339 101- 
11403 10/- 
11404 8/- 
USOl 17/6 
1/4020 18/2 
VMP4G 121- 
V11848 12/- 
VP2 8/6 
YP2B 9/6 
VP4 14/8 
VP4A 14/6 
VP4B 20/6 
VP130 7I- 
YP23 2/8 
VP41 618 
VP133 101- 
VR75 1716 
VS105 6/0 
V5160 61- 
VT81A 7/- 
VT501 8/- 
VU111 61- 
VU120 101- 
VU120A10/- 
V17133 7/- 
W21 61- 
W42 20/6 
W61M P4/6 
W83 1016 
W78 3/9 
W77 2/6 
W8151 e/- 
W101 2812 
W107 20/5 
W729 17/6 
X14 819 
X18 619 
X24 16/8 
141 16/- 
X01 101- 
1183 71- 
X64 4/6 
X65 6/8 
186 7/6 
$76M 11/- 
X78 2612 
X79 21/- 
X81M 29/1 

X109 28Ì2 
X118 9/6 
X119 7/8 
X142 1/8 
Y83 5/- 
Y85 4/9 
TOO 6/- 
253 4/9 
260 8/- 
777 81- 
2329 6/- 
2719 41- 
5729 6/8 
2749 916 
2759 88/- 
Tram/is/ors 
and diodes 

AF102 2718 
AF114 11/- 
AF116 10/8 
AF118 10/- 
A2117 6/6 

BUT MUST 

AF118 201- 
AF127 181- 
BYZ1911/6 
CDS 6/6 
GD6 5/0 
OD14 101- 
0E3'102 SIB 
OET103 6/- 
OET104101- 
OET1081718 
05T111121- 
GET118 8/- 
CET114 41- 
OET872101- 
OET873 9/5 
OET874 9/6 
0EX36 81- 
nEX8101- 
13EX46 8I8 
GEX6411/6 
0EX06 151- 
MAT100 7/9 
MAT101 8/8 
MAT120 7/9 
MAT121 8/6 
OAS 61- 
0A10 8/- 
0A70 3/- 
0A73 31- 
0A79 8/- 
OAel 31- 
0A86 3/- 
OA86 4/- 
OAB 61- 
OA91 3/- 
OASI 316 
0A210 9/6 
0.4211 1818 
0018W 86/- 
0019 261- 
0022 281- 
0C23 971- 
0025 121- 
0026 251- 
0028 12/6 
0029 27/6 
0425.5 18/- 
0036 21/6 
0041 81- 
0042 9/6 
0013 12/8 
0044 8/3 
00441,11 9/8 
OC46 9/- 
0045FM 91- 
0066 22/0 
0086 261- 
OC70 8/6 
0071 3/6 
OC72 81- 
0073 181- 
0074 8/- 
0076 8/- 

0077 1218 
0078 e/- 
008113 4/- 
0081M 81- 
0082 10I- 
0083 818 
0084 8/6 
00139 13/8 
0C140 191- 
00170 9/6 
01'171 10/6 
011200 10/6 
OC201 361- 
00203 14!- 
OCP71 17/0 
ORP121216 
8X641 10/- 

T83 1618 
V10115Al2/- 
XA102 19/0 
XA103 16/- 
XA104 181- 

BE NEW 
WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES -LOOSE 
METAL RECTIFIERS. DR NI1B 18/ -. DRM2B and DRM3B 16/8. LW7 21/ -. LW16 24/ -. RMO 7/11. R1116 /3. RM2 8/8. 583 7/9. 5M4 12/9. EMS 17/6. 14686 

1718. 14A97 19/6. 14A100 881 -. 14A124 26/8. 14A183 5/6. 14B130 81 / , 14626111/6. FC101 18/9. 16E0.1.1.16.1 81 -. 2031 21/ -. 16RD.2.2.0.1 Ili -. 18RE.2.1.8.1 

8/6. 18ßA.1.1.8.1 4/ , 1811A.1.2.8.1 11/ , FC116 61-. PC124 12/8. OB3 10/6. CID 9 / -. K3/40 9 / , CID 111 -. C3B 14/8. 53/21) 418. Q3 /4 S /7. 113 /50 10/4. 

100 E3 200/276v.C9 S.CaTnubullaretypes: 8/450v. 1/9. 18 450v. 2/9. 322/4508. S/9. 93i 8/45Óv. 8/- i18 z /16450v. 4/.. 032 
2 400/2752. 12/6. 100/275v. 

z 321350v. 4/-, 6 r 161450v. /9.832/350. 8 / -. 

MULLAR) Midget silioon rectifiers. Type BY100. Output 260 volts 6 amp. No larger than a shirt button. 8/- each. Series limiting re- latence 1/6. 

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

Terms of business: -Cash with order or C.O.D. only. Post Od. per item. Orders of 23 poet tree. C.O.D. 318 extra. All orders cleared same day as received. Any 

valves, resistors conndennserrs, 
damage in 

transformers, microphones etc. with terms of usinesschoppers d. Please enquire for for an 
8.30.-1 

tem not listedl with 
Complete L of modem and obsolete 
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EPEN 

With the NEW 

MARK 8 

BETTER 
PERFORMANCE 

PARISIENNE!! 
THE "TEN STAR" TRANSISTOR 

POCKET RADIO 

* No external aerial or earth required. 
* Free 9 -volt long life battery. 
* Handsome black and gold tuning 

dial graduated for long and medium 
waves. 

* 3 -inch moving coil speaker gives loud 
and clear reception on both long and 
medium waves even in your car and 
guarantees your favourite Luxem- 
bourg, A.F.N. and Light programmes. 

* Printed circuit for easy 
assembly including high 
"Q" ferrite rod aerial. 

All components supplied 
separately if required. 

NOW 
ONLY 
ó9/6 
Price reduction made 
possible by huge demand. 

* Carrying handle fitted to distinctive * satin cream Polystyrene case, size 
5 ¡x3x2in. 

* All new components including the 
highest gain transistors available. 

* Valuable illustrated instruction and 
reference booklet, 2/9. No experience 
necessary. 

* Hundreds of letters 
from satisfied custom- 
ers (which may be 
inspected) underline 
the "Parisienne" suc- 
cess story and pay 
tribute to the unique 
after sales service. 

I PLEASE SEND FOLLOWING ITEMS 
¡ TICK BOX BELOW AS REQUIRED 

ri FULL SET OF PARISIENNE 
COMPONENTS 69/6 

0 BOOKLET 2/9 POST FREE 

IMIMM11.1= 

NAME 
ADDRESS 

¡ i ENCLOSE CHEQUE P.O. MONEY ORDER INCLUDING 
2/6 P. & P. FOR L. S. d. 

POST WOLVERHAMPTON 
NOW ! RADIO AND TV SUPPLIES 

¡ 42, DARLINGTON STREET, WOLVERHAMPTON 
¡ Telephone No. 20315 P.W.3. 
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PORTABLE TRANSISTOR RADIOS 
BACKED BY SUPER AFTER SALES SERVICE 

ROAMER SIX 

Total cost of allL4 . 196 P parts now only 

8 stages -6 trans - 8 stages -6 transistors 
istors and 2 diodes. I and 2 diodes. 

Listen to stations I This is a top performance 
half a world away receiver covering full Medium 
with this 5 waveband I and Long Waves and Trawler 
portable. Tunable on Band. High -grade powerful 

Medium and Long I magnet 31n. speaker makes 
waves. Trawler Band listening a pleasure. Push 

and two Short waves. I pull transformers for ample 
Sensitive ferrite rod power. Ferrite rod aerial. 
aerial and telescopic I Many stations listed in one 
aerial for short evening including Luxem- 
waves. Top grade I bourg loud and clear. Attrac- 
transistOrs, 3-inch trive caso in grey with red 
speaker handsome I grille. Size 61 x 41 x ltin. (Uses 
case with gilt fittings PP4 battery available any- 
Size 61 x 4t x liln, I where). (Carrying strap 2 /-ex.) 

Paru Price List and Total cost of all P. & P. 
& P. 316. easy build plans 31 -. 5916 I parts now only 316 

NEW! 

Parts Price List 
and easy build plans 116 

(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 filling volume from rich toned heavy duty 5151. 

speaker. Ferrite rod aerial forM &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 ear radio. (Uses PP() battery available anywhere.) 

5 WAVEBAND 
PORTABLE OR 

CAR RADIO 
Amazing performance 

and specification 
Total cost of parts now only 

LS .I 9.6 P. 
8'6P. 

Parts Price List and easy 
build plans 31-. 

SUPER SEVEN 

Total 

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, 3151. speaken(will 
drive larger speaker). Size 
71 x 5t s 1110. (Uses PP6 bat- 
tery available anywhere.) 

cost of all E3 I O 6 P. & P. 

Parts 
par 
Pricu e List and easy build plans 21 -. 

now only 316 

MELODY SIX I 

amazed at rolnns and per 
forma tee ... has really soma up 
to my expectations.' 

S.G., Slocktonon -f res. 

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. 
lin. heavy duty speaker, top 
grade transistors, volume con- 
trol, tuning condenser. wave 
change slide switch, sensitive 
6151. ferrite rod aerial. Push -pull 
output. Wonderful reception of 
B.B.C. Home and Light, 206 and 
many Continental stations. 
Handsome leather look pocket 

size case, only 81 x 31 x l lin. approx., with gilt speaker grille and 
supplied with hand and shoulder straps. 
Total cost of all t .9 6 P. & P. Paru Price List and 

parts only L`f 3t -. easy build plans 2t_ 

I TRANSONA FIVE I 

Parts Price List and easy 
build plans 21- 

'None. Light 
A FN. Lux, all 
at (road rolrnne.'' 
O.P., Durham. 

7 stages -S transistors 
and 2 diodes. 
Fully tunable over medium 
and Long Waves and Trawler 
Rand. Incorporates Ferrite 
rod aerial. tuning condenser. 
volume control, new type fine 
tone super dynamic speaker, 
etc. Attractive case. Size 61 x 
4l x 11ín. with red speaker 
grille. 
available aiilable r anywhee). 

battery 

Total cost of all 
parts now only 4216 

P. & P. 3,6. 

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 
rein. 

speaker 
coil speaker, 

rx 
built Bin. (attractive es 4 battery available red speaker gr113e. Size 

Total cost of all 
parts now only 42'6 P. & P. 3t-. 

Parts Price List and 
easy build plans 1 =6 

All components used in our receivers may be pur- 
chased separately if desired. Parts price lists and 

easy build plans supplied free with sets of parts or 

available separately at prices stated. 

Radio Exchange Co. 
27 HARPUR STREET, BEDFORD 
Phone 2367 Opposite Co -op. I0 -I p.m. Sets. 
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NEW! 1 mA PANEL METER - 
CLEAR PLASTIC WITH 35f PANEL LIGHT 

No. 19. 24 Mc /s TRANSMITTER 
RECEIVER 

This most 
f a m o u s 
Army Trans/ 
Receiver 
covers 2-8 
Mo /s (150- 
87 metres in 
two bande). 
Has au in- 
tercom, am- 

plifier. Designed for 12 and 24 volt operation but 
mpplled with "P.W." Maine conversion details. Uses 

6 valve snperhet receiver, L F. being 465 Ko /s, and a 
6 valve transmitter designed for voice and C.W. oper- 
ation. Incorporates teat and tuning meter for volt- 
ages, aerial loading and current tests. Panel Control/3: 
Frequency tuning, P.A. toning Cain control, MCW 
CW, R/T switch. Het -tone netting. Off-on Quench 
aerial, AVC LT -HT -Drives testa Supplied complete 
with instructions book. c 

NOW ONLY 55l ca`- psld. 

12ít. WHIP AERIAL (U.S.A.), 10f -. 

SIGNAL INJECTION PROBE ITI.I. 
Push button operation. 
Ideal for making rapid 
checks on radios, TV, Amps 
tuners, etc. PRICE 42/6 

AUTOMATIC SOLDERING IRON 
SF.I. H - 
30 watt. First in the country that 
feeds solder automatically. Easy 

eone 
hand action, lightweight and 

xtremely robust, gives you a third 
hand. Tip and solder are replaced at 
the exact spot needed, any required 
amount of solder can be automatically 
fed to the tip by adjustable feed roller. 
Standard A.C. mains. Fully guaranteed. 

ONLY 52/6 

PORTABLE HIGH -FIDELITY 
RADIOGRAM MODEL RP.200 

PRACTICAL WIRELESS 

HAWAIIAN PORTABLE RECORD 
PLAYER Model HN707 

Uses a unique 
pick -up unit, 
turntable and 
special speaker to 
give amazing 
volume and re- 
production with- 
out 

M..r. 

the use of 
valves or tran- 
sistors. Battery 
operated, plays r: 
up to 121n. rec- 
ords at 331/ or £ }f 
45 r.p.m. b0P- 
arate One speed 

volume olume con- 
role, 45 r.p.m. 
adaptor and 
etroboécope. Durable plastic ,robinet, fully water- 
proof with carrying handle and record storage 
compartment. Size Pin. dia. x afin. deep. Weight 
l Ib. P oz. 

SPECIAL OFFER 
NOW ONLY £5.19.6 

MM4 4- CHANNEL 
TRANSISTORISED MICROPHONE 

MIXER 

Add muscial highlights and additional sound ei,t: 
to your recordings. The MM -4 permits mix toe 
of four signala such as microphone, recorde, tuner 
etc. into a single output. Inputs and output tote 
standard plugs. Fully transistorised and sell. 
contained in handsome case. 

PRICE ONLY 59/6 

MINIATURE PORTABLE 
TAPE RECORDER MODEL TC60I 
* Fully transistorised 
* Dual trank, 

:::. ...... :. . .. 

Snr you can have the best of both worlds: a supv 
-n,sitive and highly selective radio combined with 

high fidelity record player housed in a loon, c 
t n -tone washable case. Plays any records up to 
1 . at 10, 33í/s, 45 or 70 r.p.m. Has tuna. I, I. 
elaptar for 45 r.p.m. records as well as rubber tu,,,- 
able mat to protect your records. Lightweig i,3 

I k -up arm has turnover cartridge with individual 
sapphire styli for LP's or 78'e. Expertly designed 
amplifier and high -fidelity speaker provide faithful 
sound reproduction from radio or records. On /oil 
Volume Control; 200/230 v.; Sloe of x 15 x 4j in. 
Choice of two -tone grey or two-tone beige. 

PRICE £ I 8.6.0 s. A.E. for leaflet. 

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

LONDON, W.C.I. 

* Combined 
mleropbone /speaker. 

* Size only 10f' z 3)' z Sslti 
i omplefciy portable, self- contained, full function 
miniature tape recorder utilising advanced tran- 
sistor circuitry with 4- transistor push -pull output 
stage to give you quality reproduction you would 
only expect from unite three times the price. 
simple control for rewind /stop/playback /record, 
and variable volume control. Attractive tan and 
'e nid high impact poly -vinyl case with transparent 
-nap on plexiglass top enabling unit to be operated 
with top In position. Complete with dual purpose 
microphone "t,, sker. 200 tape. batteries and 
ivateu, -i i. PRICE 

£O. 19.6 

LEAD ACID 
ACCUMULATORS 

(Luspiliable). 

2 volta 16 A.H. Brand 
new. Size 4in. a 71m z 2im 
six for 20 / - (min.). 
:2 /6,a,ch for ealtrs,. 

691 

CT.10 HORN TWEETER 
For true high fidelity 
reproduction of the 
upper, middle and top 
frequency ranges In 
multi-unit ulti -unit speaker 
installations. Pressure 2 
unity type utilizing a , 
spun aluminium dia- 
phragm. Output 10 
watts. Frequency res- 
ponse 1600 -1800 c.o.s. s 

Impedance 16 ohm. 
Finished In 

for baffle mountcg and drilled g. PRICE 29/6 

RELDA EXCLUSIVE!!! 
100,000 O.P.V. MULTI- TESTER 

MODEL EP.100K. A handy size high sensitivity 
multi tester with a shock -proof meter of 8.5µA. 

Incorporates three germa- 
nium diodes and simplified 
meter scale for easy reading. 
RANGES: D.C. Volts: 0.5V, 
2.5V, 10V, 50V, 250V. 
(100,000 ohm /V), 500V, 
1,00017, (35,000 ohm /V), 
A.C. Volts: 2.6V, 10V, 60V, 
250V, 1,000V (12,500 ohm/ 
V). D.C. Amps: 10µA. 
2501zA, 2.5mA, 25mA, 
250mA. Ohms: 0ß0K ohm, 
0 -200K ohm, 0-2M ohm 
0-20M ohm. Centre-106 
ohm, 1.6K ohm, 16K ohm, 
160K ohm. L.L: 1811A, 
188 µA, 1.8mA, 18mA. L.V. 

Decibels: minus 20dó -plus 62db. Sise: oils. z 
3fin. a 2f ln. 

ORIGINALLY 814.14.0. 

OUR PRICE £6.19.6 comme 

10,000 O.P.V. MULTI -METER IN SEMI - 
ASSEMBLED KIT FORM 

RANGES: D.C. voltage: 0.0.30. 120. 000.1,000 v. 
10,000 o.p.v.). A.C. voltage: 0.6.30. 120 -6004,200 v. 
(10,000 o.p.v.). D.O. Current: 0. 120µd, 0.12.300 mA. 
Resistance: 0.20K, 0.2 Meg. (150 ohm, 15K at centre 
scale). Decibel= -20 to ±63dB (600 ohms 1 mW., 
odbm =0.775 v.). Accuracy: D.C. voltage and current 
±2 % f.e. A.C. voltage ±4% f.,. Resistance ±2% 
of total scalo length. Size: 41ln. x 3fin. x lin. 
Complete with test leads, battery and instruction. 

ONLY 69/6 

3 -WAY SLIM CRYSTAL 
MICROPHONE 

MODEL 1000. 
May be hand- 

- held, floor stand 
or desk stand 
mounted or sus- 

' pended by lava- 
lier cord. Res - 

'F. pone 60. 10,000 
I. pa. Relit In on/ 

off Switch. Out- 
put It level- -52dB. 
Omni -directional 
head. Clips on or 
off standard 

stand adaptor permitting tilting for multi -angle 
use. Satin chrome finish. Supplied complete with 
fable stand, cable and lovelier cord. PRICE 48/. 

ALL DIRECTIONAL 
STUDIO 

CRYSTAL MICROPHONE 
MODEL MC-70 

A professional microphone with 
300° pickup, using a new variable 

D- shock mounted crystal car- 
tridge for added power and o 

sensitivity. Smooth response 
1:50- 12,000 op..) and natural 
reproduction. Size 712. high x Sin. 
wide. Complete with shielded -: 0 
cable and fin. stand bolder,: 

ONLY 59/6 

CALLERS WELCOME AT 
87 TOTTENHAM COURT ROAD. 
LONDON, W.I. MUS9606 
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GO TR4NWTOR 
WITH SJPIL4IR 

BRITAIN'S LEAVING TRANSISTOI[ SPECIALISTS 

SINCLAIR MICRO -INJECTOR 
THE SMALLEST AND MOST 

EFFICIENT OF ALL -YET IT 

COSTS FAR LESS 
A fascinating instrument to build. Using two MICRO -ALLOY 
TRANSISTORS the Sinclair Micro-Injector Is a precision sub- 
miniature instrument which generates and Injects a test 
signal into any part of a receiver or amplifier at any frequency 
from 1 Kc /s to 30 Mc /s. By this means the location of any fault 
can be rapidly found. 
The Sinclair Micro-Injector is powered by a 6d. standard bat- 
tery which will last for about 6 months. Its size is le /s x 13/,ó 
a 4-, excluding the probe which is e/s long, 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. , 

* COVERS I Kc /s to 30 Mc/s. 

* PERFECT FOR FAULT FINDING AND 
SERVICING 

* FOR RADIO AND ALL TYPES OF 

AUDIO EQUIPMENT 

Total coat including all ports, MAT 
Transistors, printed circuit board, plated 
probe, and ease in royal blue with gold 
tint. 

27/6 

Size of Case 
ONLY N/6 x V /ró x i' 

TWO REMARKABLE AMPLIFIERS FOR AF 

SINCLAIR 
MICRO 
AMPLIFIER 

Designed to laboratory standards 
This fantastically minute, powerful amplifier a 
smaller than a 3d. piece. With a frequency 
response from 30 to 50,000 e/e ± 1 dB, and power 
gain of 60dB (1,000,000 times) it makes a superb 
broadband B.F. amplifier as well as a sub- 
miniature hi -fi amplifier with an output suitable 
for any earpiece or even loudspeaker. With 
MAT Transistors, brand new micro- miniature 
quality components and micro -printed circuit. 
40 dB gain at 1 Mo /a. 
* WITH IN- 
STRUCTIONS, APPLI ATIONS 28/6 
DATA AND CIRCUITRY. 

SINCLAIR 
SERVICE 
SATISFIES 

SINCLAIR 

TR5 
Combined 
Pre -amplifier 
and (W. 
Power 
Amplifier 

It goes with anything ! 
Gives perfectly clean half watt of audio power even from 
eery IoW output sources. Supplied ready built and 
unconditionally guaranteed. 

CIRCUIT -5 matched transistors and temperature 
compensating diode In a tranaformerlese comple- 
mentary- symmetry configuration. 
POWER OUTPUT -500mW undistorted into 15 
ohms. 
SENSITIVITY -0.5 mV. 
POWER GAIN -80 db (100 million times). 
FREQUENCY RESPONSE -50 cis to 20 Ws ±3dB. 
SIZE -21 x li x fin. 
POWER REQUIREMENTS -10 mA quiescent and 
150 mA peak from 9V. battery or power supply. 

WITH OPERATING 
INSTRUCTIONS 
READY BUILT 

59/6 

4a, THE WONDERFUL 
SINCLAIR RANGE OF 

TRANSISTORS 

GIVE YOU BETTER THAN 

EVER PERFORMANCE 

M.A.T's 
MICRO -ALLOY TRANSISTORS 

Extremely high power gains at all levels 
of collector current and voltages, and at 
frequencies from A.F. to 100 Mc /s. They 
may be used in place of ordinary transis- 
tors to give greatly improved performance 
in any circuit. 
MAT 100 High gain low level type 7/9 
MAT 101 Extra high gain, low level 

8/6 
MAT 120 Hpigh gain, medium and 

high level type 7/9 
MAT 121 Extra high gain, medium 

and high level type 9/9 

SPECIALLY FOR V.H.F. 
AND U.H.F. THE ADT.I40 

This Sinclair transistor, only 5/,' high x 
Is" dia., is specially for F.M., T.J., V.H.F. 

and U.H.F. Made by the alloy- diffused 
process. Has a typical alpha cut-off fre- 
quency 

Mc/u and 9dB at 200 Mc/a. 
15dB at 

Price 7151 - 
GOLD BONDED DIODE GBD.10 
Gold contact wires give greatly reduced 
forward resistance and greatly increased 
reverse. Gives greater sensitivity in 
all transistor circuits up to 4 {w 
500 Mc /s. Size r x 'o" diem. / 
YOU'LL GET MORE OUT OF 

TRANSISTORS WITH THESE 

THREE 

IMPORTANT 

BOOKS 

Each is crammed with invaluable infor- 
mation. tested c rcuits and layout dia- 
grams for receivers and equipment using 
MATS, the ADT.140, etc. 

22 - Tested Circuits using 
Micro-Alloy Transistors" b/9 post free 
"Tested Short Wave Re- 
ceivers using MATS" 5/9 post free 
"Tested Superhet Circuits for 
Shortwave and Communica- 
tion Receivers, using MATs" 9/9 post free 
Special Offer to "Practical 
Wireless" readers ALL 
Three Books for 1ST- 

Post free 

SINCLAIR radionics LTD. 69 HISTON BO. CAMBRIDGE 
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THE SINCLAIR 
SLIMLINE 

THE MOST 
FANTASTIC TRANSISTOR 
PERFORMANCE YET -GIVES YOU 
EUROPE IN THE PALM OF YOUR HAND 

Build one for yourself 

onefbr was 
Cive 

This is the ultimate in personal radios -so small, you can take it with 
you everywhere -so powerful it will give you many programmes from 
which to choose and with selectivity and quality that are truly 
astounding. Once you have heard the Slimline, you will never want to 
be without it. Building it is fascinating too, and if you want to give 
presents that will really be welcome -build and give the Slimline for 
Xmas. It's so elegant and takes up no more space than a 
packet of cigarettes. Tunes over the entire medium waveband. 

UNBELIEVABLY 

SMALL - 216 x 116 x ,'-" 

BUILD IT IN A 

COUPLE OF HOURS 

A MASTERPIECE OF 

DESIGN AND PERFORMANCE 
The heart of the Sltmline is Its wonderful 
MAT Transistors and highly efficient cir- 
cuitry. Building is so easy, too. With well 
presented instructions, improved solid dielectric tuning capacitor, printed cir- cuit board, sub -miniature 
components, blue and gold 

49/6 case and featherweight 
high quality earpiece. 
total cost comes to 

POST 

TODAY 

LIGHT PROGRAMME 800 MILES AWAY 
From M.V. "Orelia ", M.D.H.W. writes - 
"I have just completed your Slimline Receiver and I 
am amazed at the results, 800 miles from the U.K. I 
could still hear the light programme. I have built 
quite a number of receivers in the last few years but 
none with as good a result as the Slimline. I have 
now my shipmates interested. and more orders will 
be forthcoming in the future." 
The original of this and many more enthusiastic 
comments can always be seen at the offices at any time. 
FULL SERVICE FACILITIES 

ALWAYS AVAILABLE 

To SINCLAIR RADIONICS LTD., 69 HISTON RD., CAMBRIDGE 
PLEASE RUSH 
FOR WHICH I ENCLOSE £ s d. 
NAME 

ADDRESS 

Block letters please 12 

1 
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Brand 

checked 

VALVES 
AC/HL 4/8 
ACP4 8/- 
AC6PEN-6/- 
AR8 6/- 
ARP3 8/- 
AR P4 8/8 
ARP12 2/8 
ARP91 7/- 
ARP24 8/6 
ARP34 4/- 
ARTP1 8/- 
ATP4 2/8 
ATP7 6/8 
AU7 , 50/- 
B84 10/- 
$884 47/6 
BT19 26/- 
BT35. 26/- 
BT45 16/- 
BT8S 86/- 
CC3L 2/- 
C1C. e/- 
CL33 9/- 
0V71 81- 
017,77 . 8/- 
OV102 1/- 
CV103 4/- 
CV4014 7/- 
CV4015 61- 
CV4025 10/- 
0V4046 40/- 

D31 1 1/6 
041 8/3 
D77, 4/3 
DA30 12/6 
DAF96 6/- 
DD41 4/- 
DET5 8/- 
D2T20 2/- 
DF91 3/- 
DF92 8/- 
DF96 8/- 
DK92 7/- 
DK96 6/6 
DL92 6/- 
DL93 8/- 
DL94 8/- 
DL96 8/- 
DL819 18/- 
280F 26/- 
E1148- 2/6 
21232 9/.. 
21266 60/- 

new individually 
and guaranteed 

E1415 80/- 
E1524 12/6 
E2134 18/- 
8450 1/6 
EA76 71- 
E48080 8/- 
84091 8/6 
EAF42 81- 
E234 1/8 
EB91 3/- 
EBC33 8/- 
28041 6/9 
EBC81 6/6 
28090 61- 
EBFRO 8/6 
2111,13 7/8 
28E89 6/6 
2003 12/8 
2070 6/- 
2090 20/- 
2091 3/- 
E0081 4/6 
ECC82 4/6 
ECC83 8/- 
20084 6/6 
ECC85 6/6 
ECC9I 4/- 
E('F80 7/6 
Et F'82 7/- 
80113 8/- 
201142 8/- 
E01181 8/- 
ECH88 7/6 
EC1.80 e/- 
ECL82 7/8 
ECL83 10/- 
201.88 10/- 
EF36 3/8 
EF39 4/- 
EF40 9/- 
2E41 6/9 
EF50 1/6 
EF54 8/8 
EF71 7/6 
EF72 6/- 
EF73 6/- 
EF74 4/- 
EF80 61- 
2E85 8/- 
EF86 6/- 
2E89 4/6 
2E91 2/9 
EPOS 2/- 
EF95 5/- 

8E183 8/- 
EF184 8/- 
EL32 8/9 
EL34 8/6 
E1,35 5/- 
EL38 17/6 
E141 7/3 
EL42 81- 
EL60 9/- 
EL81 8/6 
E1.83 7/- 
2184 5/- 
21.85 8/- 
EL91 4/6 
EL95 6/- 
EM80 - 6/6 
E2481 7/6 
EM84 8/- 
EM85 9/- 
EN31 10/- 
2811208 6/- 

2E86 6/8 
EY9I 8/- 
EZ40 5/6 
E7.41 6/6 
F.Z80 5/6 
F281 4/6 
F16057 6/- 
1,16061 5/- 
FI8063 4/- 
FW4/500818 
G1/2360 9/- 
01/371K 

19/- 
050/20 6/- 
0232 12/- 
G234 8/- 
H63 7/- 
HF300 100/- 
H254 22/6 
HL2K 2/6 
111.23 6/- 
HL23DD6/- 
H141 4/- 
HR8 161- 
HVR2 9/- 
K3A 10/- 
KT32 8/- 
KT380 6/- 
2T44 5/9 
2T63 4/- 
KT66 12/9 
KT67 15/- 

içT76 8/6 
KTW61 5/6 
KTZ41 e/- 
KTZ63 e/- 
LP/ 10/- 
M8100 9/- 
318142 12/- 
M8190 6/- 
224 4/- 
mu el- 
M8/PEN 6/- 
NGT2 10/- 
OBI 7/- 
003 6/8 
OD3 6/- 
024 4/- 
PABC80 7/- 
PC084 6/8 
P0085 7/- 
PC089 10/- 
PCF80 7/- 
PCF82 6/6 
PCF84 10/- 
P01.81 9/- 
PCL82 6/6 
PCL83 8/3 
P01.84 7/- 
PCL86 9/- 
PEN25 4/6 
PEN46 8/- 
PEN220A 

P1.36 8/- 
71.38 18/- 
P1.81 7/- 
P1.82 5/6 
PL83 8/- 
P1.84 6/6 
PM24A 6/- 
PT1S 10/- 
PT25H 7/6 
PX4 14/- 
PX25 9/- 
PY32 9/6 
PY33 10/- 
PESO 6/8 
PY81 6/8 
PY82 61- 
PY83 8/- 
PY800 8/8 
P21-36 9/- 
PZ1-75 12/- 
QP21 8/- 
QP25 5/- 
Q895/10 6/8 
Q81202 8/- 
QV04/7 7/- 
133 8/- 
8P2 8/6 
e141 2/-. 
81,61 2/- 
81,210 8/6 
eTV280/40 

12/6 

eU2160A419 
T41 8/8 
TP22 6/- 
TP25 16/- 
TT11 3/- 
TT15 80/- 
TTR31 80/- 
TZ0520 4/- 
TZ20 18/- 
U12/14 8/- 
1.117 6/- 
018 818 
U25 11/- 
U26 11/- 
027 8/- 
1152 6/- 
0801 1718 
UABC80 6/- 
UBC41 6/6 
UBF80 8/8 
UBF89 7/- 
UBL21 11/- 
UCE42 7/- 
UCH81 7/- 
1101,82 8/- 
UCL83 10/- 
U141 7/8 
01,84 8/- 
UU9 8/6 
UY21 8/- 
UY41 5/6 
UY86 6/- 
V1607 5/6 
111924 18/- 
V2023 18/6 
VMP4G 121- 
VP33 8/- 
1,2133 10/- 
VR9O 8/- 
VT105/30 

6/8 
VR1b0/30 

VT4C 30/- 
111*39 8/- 
9E3256 4/- 
w21 6/- 

63 81- 
Y65 4/- 
Y66 8/- 
28000 201- 
lAS 3/- 
1A5GT 6/- 
iCSGT 7/- 
'LOOT 8/- 
1E70 7/6 
1F2 8/- 
1G8GT 8/- 
11.4 2/6 
1LA6 8/- 
11.06 7/- 
11.294 9/- 
1243 4/- 

1270 4/- 
124 6/- 
1E5 4/- 
184 5- 
185 4/6 
1T4 8/- 
2A3 S/- 
2A5 8/- 
'íA6 7/- 
2026 3/- 
2026A 8/- 
2034 2/6 
2043 42/6 
2046 30/- 
2051 12 /- 
21)21 5/- 
2X2 3/- 
544 4/- 
34/167/50 

25 /- 
3137 ó/- 
3B24 ó/- 
3B28 1ó /- 
3B29 50 /- 
3Q4 6/6 
384 5/- 
3114 5/9 
óA1736 6/- 
5A1740 5/- 
58/257/511 

19/- 
5R4GY 

5V40 8/- 
5X40 8/6 
5E341 4'- 
5Y3GT 5/- 
SYSWOTS 

57A 8/6 
5240 7/- 
6A B7 4/- 
6407 8/- 
6AG5 2/6 
6407 6/- 
64H6 10 /- 
6ÁJ5 8/6 
6ÁJ7 8/- 
OAKS 5/- 
6AK6 6/- 
OAK? 6/- 
6ÁL5 4/- 
641.5W 7/- 
OAKS 2/6 
8ÁM6 4/- 
6AQ5 7/- 
6AQ5W 9/- 
6Aß6 4/- 
6496W 9/- 
OAT6 9/- 
6406 7/- 
64X4 8/- 
6440 8/- 
6117 5/- 

6ß8G 2/8 
6BA6 4/9 
68E6 5/- 
6ßR7 9/- 
613W6 9/- 
.604 2/8 
6050 4/- 
60ó0T 6/- 

6080 8/- 
6080 3/- 
60116 5/- 
6D6 8/- 
625 6/- 
MG 6/3 
6FSGT 5/9 
6FOG 4/- 

6F80 6/8 
6F12 4/6 
6F13 ó/- 
8F32 4/- 
6F33 3/6 
6060 2/6 
8111 6/- 
6116M 1/6 

6J4WA 1- 
635 8/6 
6350 3/- 
óJ6 8/6 
630W 666/- 

6K6GT 6/8 
6K7G 2/- 
6870T 4/9 
6100.1 4/- 
6280T 8/3 
6K8M 8/6 
6225 12 /- 
61.50 ó/- 
6L6 9/: 
61.60 6/- 
6L6GA 7/6 
6170 9/6 
61.34 4/6 
61.020 5/9 
6N7 ß/- 
6N70 6/9 
óQ70 6/- 
6117 8/- 
6607 7/- 
68C70T 6/- 
6807 5/- 
68FS0T 5/6 
66007 3/- 
6807 5/- 
68370T 6/6 
88J7Y 6/8 
6827 4/6 
881:70T 6/6 
ó8N7 4/8 
88Q7 (V- 

6887 2/- 
6U40T 9/8 
MG 6/- 
6V6GT 5/6 
61/BM 8/- 
6E4 4/- 
63150 6/- 
6X5GT 6/8 
61160 8/- 
6-301.2 10/- 

7B7 7/8 
706 10/- 
706 7/- 
7C7 6/- 
7E7 7/8 
7Q7 7/- 
7V7 5- 
7Z4 4Ì8 
7034 80/- 
802 2/6 
9D'2 8/- 
11E3 ' 17/8 
1246 2/6 
12AH7 6/- 
124E8 11/- 
12AT7 41- 
12AU7 6/- 
124E7 8/- 
124Y7 10/- 
12BA8 8/- 
1213E6 7/- 
123H7 7/- 
1208 8/- 
l'2E1 17/- 
12116 2/- 
12.150T 2/8 122 7W 4/8 
12K8M 10/- 
1:Q70T 4/6 
12847 7/- 
12807 4/- 
12807 3/- 

.128117 8/- 
12837 6/- 
128K70T 

128N7GT 
5/9 

12827 5/- 
121(4 . 2/- 
141.7 7/- 
15D2 6/- 
1903 10 /- 
1906 9/- 
1981 6/- 
2042 17/8 
20P4 17/6 
2186 9/- 
251,60T 7/- 
25115 . 3/- 
25240 8/8 
2óZ5 7/6 
252ß0T 8/6 

30016 10 /- 
30F3 8/8 
30FL1 9/6 
30P19 14/- 
30PL1 10 /6 
30PL1310/6 
351.611T 7/- 
35T 17/6 
35W4 5/- 
á5Z3 8/- 
357,40T 6/- 
35250T 6/- 
37 4/- 
38 4/- 
41MP 4/- 
50160T 8/6 
23A 7/6 
58 8/- 
59 8/- 
75 6/6 
76 51- 

78 5/- 
80 5/6 
81 9/- 
82 8/- 

842 8/6 
89 8/- 
9001 8/- 
210VPT 

7 pin 2/6 
220PÁ 7/- 
220TH 4/- 
125DD 9/- 
307A 6/8 
.310B ß/- 
3.57A 70/- 
3684 ó/- 
393A 15/- 
4464 8/- 
7054 15 /- 
715E 60/- 
801 6/- 
803 22/6 
805. 30 /- 
8ß7B2 6/- 
08 8813 

55/- 
8294 30 /- 
829B 60 /- 
830B 4/- 
832 15 /- 
837 9/= 

84664 i /- 
954 2/6 
955 2/6 
956 
957 5/- 
9084 4/- 
1612 6/- 
1616 8/- 

1619 
1625 
1826 
1629 
2051 
40430 
4063 
5704 
5728 
6064 
6065 
7193 
7475 
80134 
9001 
900'2 
9003 
9004 
9006 

6/- 
61- 

418 

18Ì8 
81- 

BÌ8 
7/- 
81- 
llf 
3/- 

25/- 
31- 
4/e 
8/- 
2/6 
2/6 

C.R. 
Tubes 

CV1596 
(09J) 66/- 

E4103/B14 

24504M/16 
261- 

VCR97 28/- 
VCR138 

80/- 
VCR139A 

85I- 
3BP1 30/- 
3FP7 45/- 
5C'P1 25/- 
0F'P7A 25/- 

Photo 
Tubes 

CM08 5/- 
62616 12/6 
5314 56 /- 
60970 350/- 

Special 
Valves 

ACTE 28 
290177 210 
11324 25/- 
3J/92/E 

087/10/ - 
723A /B 50/- 
7254 801- 
7284 27/8 

TransLtore 
0028 26/- 
0044 8/- 
0045 81- 
0072 7/- 
0081 7/- 
0082 101- 

MANY OTHERS 111, STOCK Include Cathode Ray Tube and Special Values. U.K. orders below 31 P. k P. 1/ -; over 81, 2 / -; over £3, P. 4 P. free. 
C.O.D. 2/6 extra Overseas Postage extra at cost. 

MARCONI COMMUNICATION 
RECEIVERS. CR.150. Frequency 
coverage 2 -60 Mc /s in S bands. Two IFs. 
1st 1,600 kc /s, 2nd 463 kc /s. Image signal 
protecting over 40 dB up to 30 Mc /s and 
20 -40 dB from 30-60 Mc /s. Self checking 
calibration (built in calibrator). Stabilisa- 
tion of supply and temperature com- 
pensation. Electrical and mechanical 
bandspread. Metering and visual tuning 
indicator. Bandpass from 100 c/s to 10 kc /s 
in 5 stages. Acoustic filter associated with 
100 c's. Bandpass position for CW recep- 
tion. Facilities for diversity reception. In 
as new guaranteed condition with original 
mains power supply unit 270 or without 
power supply unit £60. Carriage 301 , 
CR.I50 /2. Frequency coverage 1.5 -22 
Mc;s in 4 bands, all other features as in 
CR.I50. Price E35. Carriage 301 -. 
P.C. RADIO'S mains power supply unit 
for above, 901 -. 
H.R.O. Senior. Table Model. In 
excellent, fully checked, and tested 
condition (without coils and power pack), 
215,10.0. As above but rack mounted 
model, 414.10.0. 
Individual frequency coils for above 
Et each set or set of 9 E8. Either model, 
carriage £1.10.0. 
Original mains power pack for H.R,O. 
110;220 v. A.C. Brand new in original 
packing, 451 -, P. & P. 41-, 
CONNECTORS FOR TCS 
RECEIVER, TRANSMITTER AND 
REMOTE CONTROL, with original 
plugs on both ends. New EI.17.6 each. 
P. & P. 216. 

CHR HIGH RESISTANCE HEAD- 
PHONES. New, 16' -. P. & P. 1'6. 
NEW DLR LOW RESISTANCE 
BALANCED ARMATURE HEAD- 
PHONES. 101 -. P. & P. 116. 
TWO IMPORTED RX's HIGH 
QUALITY COMMUNICATION RE- 
CEIVER, Type JR 101. 540 kc /s -30 Mc /s 
in 4 bands with bandspreads for 3.5, 7, 
14, 21 and 29 Mc /sb ands. A built -in "Q 
Multiplier" permits the selectivity to be 
raised to a very high value. Vertical "S" 
meter. Automatic interference sup- 
pressor. 22v A.C. Valves: 6BA6 (3); 
6BE6 (2); 6AV6 (2); 6AQ5; 5Y3. Weight 
approx. 20 lbs. Meas.: 15 x 10 x lin. 
Price 445, carriage free U.K. 
COMMUNICATION RECEIVER 
Type SR 40. 540 Kc /s -31 Mc /s in 4 bands. 
Built -in Sin. loudspeaker, telescopic 
aerial for SW reception. Calibrated "S" 
meter, automatic interference limiter. 
BFO circuit. 220v. A.C. Weight approx. 
15 lbs. E29, carriage free U.K. 
R.209 RECEPT ".ON SET. A 10 -valve 
high -grade Superhet Receiver with facili- 
ties for receiving R/T (A.M. or F.M.) and 
CW frequency I Mc /s -20 Mc /s. Hermeti- 
cally sealed. Built on miniature valves and 

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

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

incorporating its own vibrator power 
supply unit driven by a 6 v. batter (2 
point connector included). The set pro- 
vides for reception from rod, open -wire 
or dipole aerial with built -in loudspeaker 
or phone output. Dimensions- Length 
12in., width 8in., depth 9in. Weight 23 lb. 
In as new, tested and guaranteed condi- 
tion, 223.10.0, including special head- 
phone and supply leads. Carr. LI. 
CARBON INSET MICROPHONE. 
G.P.O. type, 216. P. & P. 116. 

PANEL METERS (round) 
0-20 microamps 21" D.C. 79'- 
0 -500 microamps 2" D.C. 21'- 
0 -500 microamps 21" D.C. 30'- 
0 -ImA 2" D.C. 19/6 
0 -25mA 21' D.C. 1916 

0 -30mA 21" D.C. 121 - 
0-I0OmA 21" D.C. 101 - 
0 -200mA 21" D.C. 10'- 
0-250mA 21' D.C. 101 - 
C-300mA 21" D.C. 10'- 
0 -500mA 24' D.C. 10'- 
150-0-150mA 34' D.C. 29'- 
0-4 amps 21' Thermo 8'- 
O -15v 21' - A.C. 1716 

0 -50v 2 1" D.C. 281 - 

0-150v 2 }' A.C. 24'- 
0-300v 21' A.C. 221 - 
0-500v (shunt) 21" D.C. 20'- 
0-600v 21' D.C. I51- 
0-5kV 34 electrostatic 851- 
0-10kV 21" D.C. 63'- 
Freq. 0-70 c /Sec. 

125v 31" 521 - 
"Western, as usually used also in H.H.O. 

"S" meter. 

www.americanradiohistory.com

www.americanradiohistory.com


December, 1963 PRACTICAL WIRELESS 695 

The SKYROVER 
Controls: Waveband Sel- 
lector, Volume Control 
with on/off Switch, Tun- 
ing Control. In plastic 
cabinet, size 10 x 69 x 3lin. 
with metal trim and 
carrying handle. 
Can be built for 

E10.19.6 
Post & Pkg. 5/- extra. 
Data for each recele 
U2 batteri es, 2/8 

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 GAIN! 
Now offer to the Home Constructor - full short wave coverage 

The SKYROVER 
and the SKYROVER DE LUXE 

GENERAL SPECIFIC Al ION: 
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 1s 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 Kc /s. All Milliard Transistors and Diode. 
Uses 4-1.12 batteries. Sin. Ceramic Magnet P.M. Speaker. 
Easy to read Dial Scale. Band Spread Tuning. 
500 MW Output. Telescopic Aerial & Ferrite Rod Aerial. 
WAVEBAND COVERAGE: 180 -576M; 31 -94M and Band 
Spread on 13, 16, 19 and 25 metre Bands. 

er 2N extra. Refunded if you purchase the parcel. Four 

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 11 x 61 x Sin 
covered with a washable material, 
with plastic trim and carrying 
handle. Also car aerial socket fitted. 

bllllltltor f 12.19.6 6 -exóra 
extra. Four Leak -Proof batteries, 3/4 extra. All Components Available Separately. 

"SPRITE' 
Can be built for 

79,6 
P. & P. 316 extra. 

* Six -Transistor Superhet Miniature Per- 
sonal Pocket Radio. * Long and Medium 
wavebands. * Ferrite Rod aerial. * I.F. 
Frequency 470 Kc /s. *' 3in. Speaker. * Printed circuit 29 x lin. * Slow Motion 
Drive. * In Plastic Case. Size 4 x 29 x fin. 
In order to ensure perfect results, the 
SPRITE is supplied to you with R.F. and 
I.F. 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! wriststrap, 
personal earphone and case for earphone 
and battery 12/6 the lot extra. Make no 
mistake this Is a SUPERHET receiver 
of genuine commercial quality. It is 
not a regenerative circuit. 

IDEAL PRESENTS 
BOY'S TRANSISTOR RADIO 
Ready built, 2 transistor pocket 
radio, In attractive plastic case, size 
only 4 x 29 x lin. Fitted with 211n. 
loudspeaker. Socket for personal 
earpiece & telescopic aerial. Works 
from single PP3 type bat- 
tery. Fully tunable over 
full medium waveband. 
Supplied complete with 
earpiece, telescopic aerial, 
carrying purse and 9 volt 
battery. Ideal Birthday or 
Christmas Present. 
LASKY'S PRICE 

45 
, 

with all accessories 
P. & P. 2/6. 

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

LASKY'S PRICE 79,6 P. & P. 2/6. 

Complete with all accessories. 

PRIVILEGE PARCELS A "Privilege Parcel" allows you t° 
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 ns details of your requirements. 
Tudor Stereo Amp- Tudor Stereo Amp- Collaro Studio Tape Collaro 

1-track 
Studio Tape 

Connoisseur 
£15. 0.0 lifter £15. OA Deck, 9-track £10.1 el Deck, 1 -track model 

Connoisseur Crafts- Braun PC4L Stereo £10.10.0 113.19.6 
man. 2 -speed trap- Transcription Unit Lasky's Tape Amp - 
scrlption player.. 612. 9.6 Wier 68.19.6 

£16. 6.6 2 x Sharon Loud- P'table Case 13.15.0 
Dacca FFSS Stereo spkr systems 7 x 4in. spkr. 15.6 
Pick -up .... £18.18.0 119.19.0 

Total 250. 4.8 Total £47. 8.6 Total £24. 0.0 

Martin Tape Ampli- 
fier, 1 -track model 

112.12.0 
Portable Case with 
Speaker.... £5. 5.0 

Total 131.16.6 

"Privilege Parcel'. "Privilege Parcel" "Privilege Parcel" "Privilege Parcel" 
Price; 647.10.0, Price: 645.6.0. Price: 622.10.0 Price: £30.0.0. 

Carriage and Packing on all the above parcels, 10/6 extra. 

"REALISTIC" Seven 
* 7- transistor Superhet. * 350 milliwatt 
output into 4in. high flux speaker, 
* All components mounted on a single 
printed circuit 
board size 50 x 

l In one com- 
plete e assembly.bly. ` 

* Plastic cabinet 
with carrying 
handle, size 7 x 10 
x 31in., in Red /_- "-- _,.-- ---.._ 3 

Grey, Blue /Grey 
or all Grey. * oba., 
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 suplied 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 
Data. 

P. & P. 416. 
PPO Batt. 3/9. Data and instructions 
separately 2/6. Refunded if you purchase 
the parcel. 

5.19.6 

REALISTIC Seven DE LUXE 
By popular rogues; a De Luxe version 
of the well -proven Realistic "Seven" 
now available. With the same electrical 
specification as standard mode-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 f 
P. & P. as for Std. model L1 EXTRA. 

207 EDGWARE ROAD, LONDON, W.2. 133 TOTTENHAM COURT ROAD, W.. 
! 

I52 /3 FLEET STREET, LONDON, E.C,4 
Near Pried St. PADDINGTON 3271 /2 Nearest Stn., Goodge Sc. MUSEUM 2605 Telephone: Fleet Street 2833. 

BOTH OPEN ALL DAY SAT. Early Closing Thurs. Mail Orders to Dept. P.W., Edgware Rd Open all day Thursday. Early closing Sal 
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Make 
up one 
of these 
latest type 
heaters. Ideal for 
bathroom, etc. They 
are simple to make from our 
easy -to -follow instructions -uses silica 
enclosed elements designed' for the correct. 
Infra -red wavelength (3 microns). Price for 
750 watt element and metal casing as 

Illustrated 1916, plus- 2 /6'poet and insurance. 

Infra -Red 

Heaters 

Limited Quantity Only 
Waterproof beater wire. 16 yds. length. 
70 watts. Self -regulating temperature 
control, 101-, port free. 

Microphone 
Inserts 
American made. Dyna- 
mic type. Real bargain 
at 316. plus 6d. pottage. 

Crystal 
type 616. 

PRACTICAL WIRELESS 

CABINET & PICK -UP 
Made for a famous 

c 
ompany 

intending to make a Battery 
Record Player but changing their 
minds. This is an extremely fine 
looking cabinet, must have coat 
at least 92 to make. It is complete 
with handle and fasteners as 
illustrated. Also Included In the 
parcel is a Coemocord pick -up 
with crystal cartridge and sapphire 
stylus. Both items new and per- 
fect. Only 1916, plus 4/6 post and 
insurance. 

Beginner's Superhet 
Arl supplied to 
many schools 
and colleges. 
A simple 
basic superhet 
-may to un- 
derstand and 
which can be 
progressively 
extended - 
deal. for students- components include 
-valves -metal rectifier tuning condenser 
-LF. transformer,, etc. In fact complete 
superhet except speaker. Price 93' plue 
3 / -'post and insurance. Data included 
free or sep. 1 /6. 

TV CAMERA LENSES 
18 mm. lens in mount, 98.5 and triple 
anastigmatic suitable for vidicon tube, 
28.10.0. 

This fine cabinet 
as Illustrated but 
less control knobs 
is available this 
month at 
special snip price 
of 15/8, plus 4/6 
post and 
ineurnce. 
Size is 131ím 
x gin. x 
4In. and it 
ie nicely 
covered In 
two tone I.C.I. 
fabric. 

Cabinet Snip 

Tabby Equipment 

With details to make Closed 
Circuit TV Lens System. 
"Sec in the dark" equipment 
comprising 5,000V power pack 
which contains ignition coil 
vibrator etc. Control unit, 
Interconnecting cables and Infra- 
red binoculars. Offered for 
one month only at the give 
away price of 98.19.6, plus 
10 /- carriage. These are 
unused, just as received from 
the Ministry, believed in good 
working order but sold without 
guarantee. 

THIS MONTH'S SNIP 
E.M.I. 

SINGLE PLAYER 
Complete with turnover 
crystal pickup with Sapphire 
styli- standard 4 speeds. 
Good quality product using 
shaded pole motor carefully 
trued for best performance. 

Fit te'l slin. turntable and rubber mat. - 

Offered this month only at 
Post & Insurance 6/6. 59P6 

MAINS MOTOR 
Suitable to drive fan, small model drilling 
machine etc. A.C. only, self starting. Sise 
21n. diameter by 2in. long (plus spindle). 
Only 9/8, pine 2/6. 
Tape recorder type motor syoeronous 
working 230 volts, 12/8, plus 2/6 post. 
Ditto but mote powerful 20/ -, Plus 2/6. 

December, 1963 

Speaker Bargain 
12in. High- 
fidelity loud- 
speaker. 
High flux 
permanent 
magnet type 
with stand- 
ard 3 ohm 
speech coil. 
Will handle 
up to 12 watts. Brand new, by ramous 
maker: Price 27/8 plus 3/6 post and insurance. 

Timer Kit 
Special offer of all components'except metal 
box to make mains operated interval timer 
for photography etc. 12/6 plus 2/6 poet. 

5000 mfd Condensers 
12 V. working -Plessey- perfect. 2/- each, 
18/- doz. 

Fluorescent Light Bargain 
For pelmet or window lighting. etc. 

Kit of parts comprising: choke, two lamp 
holders, starter 
holder' and 
starter. 
40 watt, 
19/8; 80 
watt., 97/6. 
Plus 2/6 post and insurance. 

T 

Building A 'Scope? 

3in. oscilloscope tube, American made 
type No. 3FP7, 6.3 v. 0.6 amp. heater, 
electrostatic deflection, brand new and 
guaranteed with. oireuft diagram of scope, 
16/- each. pine 2/6 poet and insurance. 

Ad :ustable Thermostat 

"CORONET" Mk. III 
An excellent pocket else set using 3 MAT transistors for the oscillator 
and IF. stages and 3 junction types including a matched pair for the 
output stage. It fully covers the medium -wave band and that part 
of the long -wave band to bring In B.B.C. Light. The circuit includes 
a highly efficient slab aerial and Plessey tuning condenser incorporating 
wave change switch. Overall aise approximately 4l x 21 x 11ín. 
Supplied complete with carrying case, this two -wave pocket net is 

available whilst stocks last at the very mew price of 93.12.6. 

Yaxley Switches 
1 pole, 2 way 2/- 1 pole, 3 way 2/- 
1 pole, 4 way 2/3 1 pole, 5 way 2/6 
1 pole, 7 way 3/- 1 pole, 9 way 3/- 
1 pole, 11 way 8/- 1 pole, 12 way 8/8 
2 pole, 2 way 2/8 2 pole, 4 way 2/6 
2 pole, 5 way 41- 2 pole, 6 way 3/8 
2 pole, 12 way 5/6 3 pole, 3 way 2/- 
3 pole, 6 way 4/- 3 pole, 12 way 8/6 
4 pole, 2 way 2/- 4 pole, 3 way 3/6 
4 pole, 4 way 3/6 4 pole, 3 way 6/6 
4 pole, 6 way 8/6 4 pole, 11 way 10/6 
4 pole, 12 way 11/6 5 pole, :i war 4/8 
5 pole, 6 way 8/- 5 pole, 1.2 way 14/6 
6 pole, 2 way 3/6 6 pole, 3 way 4/6 
6 pole, 6 way 9/6 6 pole, 11 way 1616 
6 pole, 12 way 17/6 8 pole, 2 way 4/6 
6 pole, 4 way 6/6 8 pole, 6 way 11/6 
8 pole, 12 way 23/6 12 pole. 2 way 6/6 
12 pole. 5 way 18/6 12 way fader 8/6 

1 pole, 6 way incremental shorting, 8/6 

Bargains For Callers 
We always have plenty. e.g., T.V. 
Cabinets, ideal for shelves etc., 2/6 each. 

MULTI -METER 
BARGAIN 

Model number EP10K. Extra wide 
scale fitted comer wise for compact- 
ness, extra accurate as it uses 1% 
components. Sensitivity 10,000 
ohms per volt A.C. and D.C. ranges. 
D.C. voltage up to 1.2KV in 5 
ranges. A.C. voltage up to 1.2KV 5 
ranges. D.C. current up to 300mA 
3 ranges. Resistance up to 2 meg. 
Capacities .005 to .15 mfd and deci 
bels. Complete with full instruc- 
tions and test prods and battery 
for ohms muge. A real bargain not 
repeatable once stocks cleared. 
Price 93.19.8. Carriage and 
Insurance 5/ -. 

BUILDING THE DOUBLE BEAM 'SCOPE? 
We can supply VCR517 brand new. 916, plue 0/6 carriage and packag 
lug, also 1750 v. mains transformer, 22/6, plus 6/8 carriage and 
packaging. Other parts in stock, send for list. 

Suitable for Industrial or domestic purposes, 
such as controlling furnace oven, immersion 
heater, etc. Can also be used as a fiameatat 
or fire alarm. Made by Sunvic these are 
approximately 17ín. long and adjustable over 
a range 0 to 550 °F. The contacts are rated 
at 15 amps., 230 volts, and the adjustment 
spindle, which comes to the top. can be 
fitted with a flexible drive for remote control 
or just a pointer knob for local control. 
Listed at 83 or 94 each, these are offered at 
only 8/6, plue 2/6 postage and insurance, 

Ice -Stat 
This is a small thermostat which cute on 
and off at around freezing point. Has many 
uses, one of which could be an Ice warning 
device to be fitted under your motor car. 
Price 7/6, poet 11 -. 

Refrigerator Thermostat 
Standard type with adjustment for all normal 
refrigerator temperatures, 7/6, plus 11- post. 

Simmerstat Heater 
Regulator 

Suitable to control elements, heater, soldering 
Irons and boiling rings up to 2,500 watts. 
Complete adjustable. normal price 55/. each, 
special snip price 12/6, plus 1/6 postage and 
insurance. 

15 amp. Thermostat 
Adjustable over a fairly wide range of 
temperatures but set for 70 °F., suitable for 
wall mounting to control room heaters. 
Exceptional bargain at 9/6, plus 1/- post 
and insurance. 

ELECTRONICS (CROYDON) LTD 
266 LONDON ROAD, BROADGREEN, CROYDON 

(Opposite SAVOY CINEMA) 
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Important announcement! 

STERN RADIO LTD., CLYNE RADIO LTD., PREMIER RADIO 
Three well -known names with a reputation for quality and 

service announce their amalgamation into 

fteke, 
LIMITED 

Combined resources, technical knowledge and over 50 years' ex- 
perience gives you an organisation offering a fully comprehensive 
specialist service in the rapidly expanding world of electronics. 

HOW THIS WONDERFUL NEWS BENEFITS YOU 
STERN -CLYNE means a wider range of exclusive 
equipment available from one source, including 
our speciality -MULLARD DESIGNS -for the home 
constructor or ready assembled. 

STERN -CLYNE buying power means competitive 
prices. 

STERN -CLYNE offers the finest possible 
range of equipment and components by all leading 
manufacturers. 

STERN -CLYNE carry a comprehensive range of 
transistors, miniature components and transistor 
radios. 

STERN -CLYNE retail shops, showrooms and 
demonstration rooms throughout London and the 
provinces all carrying extensive stocks. 

STERN -CLYNE Mail Order Service-geared to'give 
prompt and efficient attention. 

STERN -CLYNE Hire Purchase facilities available 
on orders of CIO and over. 

STERN -CLYNE Hi -Fi advisory service to help 
you in choosing the right equipment. 

STERN -CLYNE after sales service -complete 
satisfaction guaranteed. 

VISIT YOUR NEAREST STERN -CLYNE BRANCH 
WEST END: 18 Tottenham Court Road, W.I. 

23 Tottenham Court Road, W.I. 
MUSeum 5929 0095 
MUSeum 3451 2 

Half -day Sat. 
Half -day Thurs 

309 Edgware Road, W.2. PADdington 6963 Half -day Thurs 
CITY: 109 Fleet Street, E.C.4. FLEet St. 58I2!3 Half -day Sat 
NORTH LONDON: 162 Holloway Road, N.7. NORth 8161/5 Half -day Thurs 
SOUTH LONDON: 9 Camberwell Church Street, S.E.5. RODney 2875 Half -day Thurs 
CROYDON: 12 Suffolk House, George Street. MUNicipal 3250 Half -day Wed 
BRISTOL: 26 Merchant Street, Bristol I Bristol 20261 Half -day Wed 
MANCHESTER: IO Withy Grove, Manchester 4. BLAck Friars 5379 Half -day Wed 

Mail Orders and enquiries to Dept. P.W. 
162 Holloway Road, London, N.7. NORth 8161/5 

SEE FOLLOWING PAGES FOR DETAILS OF STERN -CLYNE PRODUCTS 

Great Britain's Greatest Electronic Hobbies Organisation 
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R91=1@IUME 
INTRODUCTION OFFER ! ! Available Shortly 

FOR 
ONLY 

48 gns 
Plus 15/- 

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

and matching knobs. Specifications: Tuner 
-Outstanding quality providing full VHF/ 
FM long and medium waveband coverage ff frequency range FM 87.5 -108.5 Me/s, AM /MS 
522 -1630 Eels, LW 145 -270 Kc /s, 100mV output, 
mains supply 105/240 AC. Valve line -up: 
ECC85, ECH81, EBF89, EF80. EB91, EM84, 
ECC83. Multiplex outlet provided. Pre- 
amplifier- Designed for use with the Tudor 
Stereo Power Amplifier with inputs for most 
types of Pickups, direct play from Tape - 
Heads and ample sensitivity for either Crys- 
tal or Moving Coil Microphone. Distortion 
0.1%. tape outputs 100mV from 90 K.ohm 

source. Inputs- Microphone 5 mV, Tape 5.3 mV. R.LA.A. 4.3 mV. flat 
250 mV. Tuner 100 mV. Valve line -up: 2 -EF86, 4- ECC83. Power 
Amplifier -14 watts per Channel, sensitivity 1 volt r.m.s. for 14 watts 
output, frequency response 4, 0.5db 20 c /s. -20 Eels. Speaker impedance 
4.8 or 16 ohms, surplus power available for Tape Pre -Amp. mains supply 
105/240 v. A.C. Valve line -up, 2-ECC83. 4 -EL84, 1 -GZ34. 
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 Mag- 
netic Pickups. Separate Bass and Treble 
controls. High pass filter 20 to 160 c /s., low 

size lllt x 4 }9 
4'. Totally encl(Caarrr in 

&eASSEMBLD 
KIT OF PARTS £10.0.0 Ins. 5 / -). & TESTED £13.13.0 
Instruction book and detailed price list available separately at 3/6 Post Free 

SEND STAMP FOR COPY OF OUR INTERESTING LITTLE 
BOOKLET "What is High Fidelity !" and Suggestion List 

of Budget Hi -Fi Systems. 

SPECIAL PURCHASE! THE SHURE MODEL M3D 
Professional Dynetic Stereo Cartridge with diamond Stylus. 
the Shure Dynetic Moving Magnet System combines the mos t 
faithful and distortion -free reproduction with complete re- 
liability. Specifications: Diamond Stylus 0.7 thou. Load imp. 
470K ohms. Output 5mV. Range 20- 15.000 c/s 12 Gns. ± 3 dB. Stylus pressure 3-4 grammes. PRICE 

MULLARD "5-I0" MAIN AMPLIFIER 
For use with MULLARD 2 or 3 valve pre- 
amplifiers with which an undistorted 

COf 
SAsNoDbtMUL- 

LARD VALVES including PARTRIDGE 
MAINS TRANSFORMER and choice of 
PARMEKO or PARTRIDGE Output 
COMPLETE KIT £10.x.0 
(Parmeko Output Trans.) 
ASSEMBLED AND £13.10.0 (Carr. & Ins. 6/6.) TESTED 

ABOVE incorporating PARTRIDGE OUTPUT TRANS. £1.6.0 extra. 
Instruction book and detailed price list available separately at 2/- Post Free. 

THE MULLARD 5 -10RC AMPLIFIER 
The popular complete "5 -10" incorpora- 
ting Passive Control Unit providing up to 
30 watts high quality reproduction with 
input of 600 mV. Specified components 
and new MULLARD VALVES. Includes 
PARTRIDGE MAINS TRANSFORMERS 
and choice of PARMEKO or PARTRIDGE 
Output Transformers. Surplus Power 
available for Tuner. 
COMPLETE £12.0.0 
ASSEMBLED AND TESTED £16.0.0 (Carr. In. Ins. 

With 
UT TRANS. £i 6/0 ex. 

Instruction book and detailed price list available separately at 2/- Post Free. 

THE MULLARD 3-3RC 
A WGH QUALITY AMPLIFIER DEVEL- 
OPED FROM THE VERY POPULAR 
3-WATT MULLARD "3-3" DESIGN. 
KIT OF PARTS £8.8.0 
AND TESTED £11.10.0 
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. 6/8). Please state L.S. impedance, 
Instruction book and detailed price list available separately at 2/- Post Free. 

THE "MONO- GRAM 
A small Amplifier of genuine high quality 
performance. Incorporates MULLARD 
ECL86 Valve, separate BASS and TREBLE 
controls, PARTRIDGE output Trans- 
former producing up to 3 watts undis- 
torted output. (Carr. & Ins. 3/6). 
Kit 
Parts £4.10.0 and Tested £6.O.0 

I5+tractton book and detailed price list available separately at 2/6 Post Free. 

MODEL CR3/S 
TAPE RECORDER 
MODEL (113/S incorporates 
the HF /TR3 Mk. II Tape 
Amplifier (described below) 
and the Collaro "Studio" 
Twin Track 3 -speed Deck 
operating at 1;ín., fin., and 

liln. 
1,200fí. 

s. Complete 
with microphone and 

KIT OF 
PARTS £33.8.0 
ASSEMBLED £43.0.0 AND TESTED 
(Carr. & Ins. 15/- extra). 

Instruction book and deatiled price list available separateey at 
3/- Post Free. 
MULLARD 2 -VALVE PRE -AMPLIFIER TONE 
CONTROL UNIT 
Employing two EF86 valves and 
designed to operate with the Mal- 
lard AMPLIFIERS but also 
perfectly suitable for other 
makes with input up to 250 m /V. 

* Equalisation 
aracteristics 

latest 
* Inputs for Crystal Pick -ups and variable reluctance magnetic 

types. * Input (a) Direct from High Imp. Tape Head. (b) From a 
Tape Amplifier or Pre -Amplifier. 

* Sensitive 
Controls. 

Channel. * Wide range BASS and 

KIT OF 
PARTS 6.0 AND TESLTED £9.10.0 Ins. 
Instruction book and detailed price list available separately at 
2/- Post Free. 

PRICE REDUCTIONS 
(a) THE KIT OF PARTS to build both the "5 -10" 
Amplifier and the 2 -Valve Pre -Amplifier 
(Carr. & Ins. 8/6). 
(a) Assembled and Tested 
(b) THE KIT OF PARTS to build both the "5-10" 
Amplifier and the 3 -Valve Pre -Amplifier 
(Carr. & Ins. 10 / -). 
(b) Assembled and Tested 
With PARTRIDGE OUTPUT TRANSFORMER 

£15.15.0 
£21.10.0 
£19.10.0 
£25.10.0 

£1.6.0 extra. 
STEREO TAPE 
PRE -AMPLIFIER 
MODEL STP -1. For use 
with current TRUVOX ::. BRENELL or COLLARD t4 4 ...w..,.,k +r 77 

STUDIO" b and i track .. ....1N.._ -,,.:: V 
Stereo Decks. Incorpor- 
ates Ferrox -cube Oscillator, 4 -speed Equalisation Signal Level 
Meter and separate Gain Control. Includes separate Power 
Unit. PITT TSF 22.0.0 Ins 8/6 ASSEMBLED £28.0.0 
Instruction book and detailed price list available separately at 
5/- Post Free. 
TAPE PRE -AMPLIFIER MULLARD Type "C" 
Suitable for most }.track, Mono 
Tape Decks. Incorporates Ferrox- 
cube Push -Pull Oscillator. Treble 
Inductor and 3-sp. Equalisation. 
Includes separate Power Unit 

PARTS £14.0.0 Ìnss.. 7/6) 
Instruction book and detailed price list available separately at 
3/6 Post Free. 
MULLARD TAPE AMPLIFIER 
MODEL RF /TR3 /MK.II 
Based on Mullard's Type "A" 
design and suitable for most f 
track Mono Tape Decks. Incor- 
porates Ferrox -cube Treble In- 
ductor, Gilson Output. Transfor- 
mer, and 3 -speed Equalisation. 
Includes separate Power Unit. 
using PARTRIDGE Mains Transformer. e KIT OF 
PARTS £13.13.0 Ins. 7 /6). ASSEMBLED £1.7.0.0 
Instruction book and detailed price list available separately at 
3/- Post Free. 

ASSEMBLED £1.9.10.0 
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NEW LOW PRICES - NOW YOU CAN AFFORD A CAR RADIO 
THE' HIGHWAYMAN' 
OUR QUALITY CAR RADIO 
TO BUILD YOURSELF AT 

A NEW LOW PRICE 
Look at these features: 
* Attractive styling. * Push - 
pull output. * Three latest Mallard transistors plus valves types EBF83 and ECH83. * No 

Buzz, high output and sensitivity. * Printed circuit (latest 
type). * 7 x 4ín. high flux p.m. speaker and baffle. * Medium and 
Long Waves. * Push button for fingertip control. * Extremely low battery consumption (leas than 4 amp). * Easy to fit any make car. (Positive earth only.) * 12 -volt operation. * Compact size, meas- ures only 7 x 7 x 2ín. deep. * Easy assembly, supplied with dial and drive already mounted. 
Special inclusive price of ONLY E7-19.6 Plus 5/- P. & P. 
All parts available separately. Individually priced parts list and comprehensive instruction booklet 2/6 post free. (Deducted from cost if complete parcel purchased later.) 

THE "AIR KING" 
Our highly successful six- transistor 
luxury portable with the "SLIM 
Line" look. To build yourself, with 
printed circuit chassis for reliability 
and simplicity in construction. May 
be used as Car Radio, with full 
MEDIUM wave and LONG wave 
coverage. 
Look at these features: 
* 500 milliwatt output to high flux 
7 x 3 :1n. high fidelity loudspeaker. 

* S x selected MULLARD TRANSISTORS 
in latest supersensitive circuit plus Ber- 
man um diode. * Compact size only 96 x 31 

x 61ín. high. * Attractive three -tone cabinet, black, dark grey 
and silver grey with gilt control knobs and all gilt fittings. * Coax. socket for car aerial. * Brand new guaranteed com- 
ponents. * Push -pull output. * Automatic volume control. * Long -life battery. * Super -sensitive 

ninternal 
Ferrite rod 

all l required components. 
price 

ONLY £7.19.6 (Plus 
P. 4/ -). 

Alignment service available. Full assembly details and individually 
priced parts list, all of which are a vailable separately! price 116 post free. 

TRANSISTORISED SOUND MIXER 
Mixing 4 channels from high, impe- 
dance source, giving professional 
results, inputs for high impedance 
Microphone, Tuner. Gram and/or 
Tape Recorder. Compact and beauti- 
fully styled, size 6" x 21' x 26. Stan- 
dard Jack socket inputs. 

PRICE 79 /6 2 /6.P diagram and instructl instructions. 

THE HE30 4 -BAND COMMUNICATION RECEIVER 

Outstanding Bandspread 
Selectivity and sensitivity 
with a built -in Q- multiplier 
combine to make the HE30 
one of the finest general 
coverage bandspread Recei- 
vers available at this price. 
Covering 560Kc /s- 1600Kc/s, 
4.8Mc /s- 14.5Mc /s, 1.6Mc /s- 
4.8Mc /s, 10.5Mc /s- 30Mc /s. For 
amateur bands an illuminated 
slide rule dial is provided. cal - 
ibrated every 5Kc /s on 80 & 40 

metres taking 16 revolutions of the bandspread dial to cover each of 
these bands, every 20Kc /s on 20 and 15 metres and every 15Kc /s on 
10 metres plus an edgewise S- meter. For the SWL a 0 -100 logging 
scale for instant reset plus coverage from 0.55- 30Mc /s. The 8 valve 
plus Rectifier superhet circuit provides an RF Stage with an Aerial 
Trimmer for peak performance plus S IF Stages for improved sensi- 
tivity of 1.0 microvolts for 10db S/N ratio. The B.F.O. variable pitch 
control can be used to separate CW stations whilst the Q- multiplier 
adds the selectivity needed for crowded phone band operation. 
Controle: Function Switch, Audio Gain, Selectivity (Q- multiplier) 
Frequency (BFO), Band Selector, IF Gain. Trimmer, AVC -MVC 
Switch. An]. Switch. Main Tuning, Bandspread Tuning and Head- 
phone Jack. Selectivity -80db at 10Kc /s, 0.8Kc /s at 6db (with Q- 
Multiplier) IF- 455Kc /s, External PM Speaker recid., 4 or 8 ohms 
impedance, Output 1.5 watts. 8 modern Miniature B7G Base Valves 
and 5Y3 Rectifier. Size 15 x 10 x 761n. Gres' crackle finish. 
Full 
supplied. 

instructions and circuit diagram 
RICE 40 Gns. Pkg 

ACOS MONAURAL STETHOSCOPE HEADSETS 
Suitable for Tape Recorders or monitoring tape recording,. 100 ohm 
impedance. 

21 /magnetic. 
Complete with 

ONLY 12I6 P. & P. 
1/6. 

THE "TRAVLER" MktI 
Introducing our new ready 
built transistorised car radio 
for ONLY 9 Gns. P. & P. 5 / -. 
Including 7 x 4' speaker fitted 
to bane, fixing brackets, filter 
unit, all nuts and bolts with 
fitting instructions £2.19.6 H.Y. Terms: 
Deposit (Plus 5/- P. A P.) and 7 monthly payments of Ilia.$ Star Features: * Handsomely Styled. * Mallard Valves and. Transistors. * Push Buttons. * 14 watts Output. * Long and Medium Wavebands. * Quality Speaker (E.M.I.). * Easily Fitted. 
Positive 

Luxembourg 
tra n(applies to 998% ofothe cars onthe road). * Dimensions 7 z 2 a 7' depth 

POCKETCORDER TRANSISTORISED RECORDER :. 
Why be bothered with a notepad? Take 
Pocketcorder with you on those busi- 
ness trips, the mighty Midget is ideal. 
Simple to operate, a unique 4 -way push- button Switch for record /playback, etc.. ensures complete ease of handling. A remote Control Switch Is also included 
for discreet recording, fully adjustable 
speed through the life of Batteries and the volume and tone from the 2i inter- 
nal speaker is outstanding. All acces- 
sories included such as Leather Case and Accessory Case, Remote Control switch and Crystal Earpiece, Tape, Batteries and Micro- phone, no other extras required. Up to 34 mine. recording time operates on 1 -9 volt PP3 and 2 -11 volt 012 Pen 'rj Gn$ P. & P. Batteries. Size 5ií x 4 x 2'. Weight24ozs. PRICE 41- 

STEREO TAPE DECK 
WITH BUILT IN 
PRE -AMPLIFIER 
A professional addition 
to your Hi -Fi Stereo Sys- 
tern consisting of two 
basic Units, the Tape 
Deck and Pre -amplifier, 
which employs 4 Transis- 
tors and 4 Valves. The 
Unit with record and playback I 
track stereo or i track mono at 
either 74 1.p.s. or 31 i.p.s both 
speeds being fully equalised. 
Features: Track System: I track 
2 channel stereo or monaural record and playback. Independent 
single channel recording on either channel while playback on other channel. Head Type: t track 2 channel ialine stereo and associated erase heads. Low loss laminated pole pieces. Level indicators: 
2 Meters. 1 per channel. Digital Counter: 3 digit tape position 
Indicator. Automatic Stop: When tape runs out or breaks. Inputs: 
Microphone 1mV (50 K. ohms impedance) Gram /Tuner 50mV (high 
impedance). Output: (cathode follower). Monitor Sockets: 2 z 5K 
ohms impedance. Audio Output: 500mV. Oscillator: Pushpull 
80 Kc /s. S/N Ratio: -45dB or better at 76' tape speed. Separation: 
45dB or more between stereo channels. Frequency Response: 40 to 
Single 

cycles 
poll heat y duty induction type. Powerr Supply 24Ót 

A.C. 50 cycles. Size: 66' a 101 a 15'. Tape Size: Up to 7'. Line Up: 
4- 2SB173 Transistors, 2- 12AT7, 1- 12AU7, 1 -12BB7 Valves, 

42 
GNS. 

Carr. & 
Pkg. I5 /- 

THE HE-40 4 -BAND COMMUNICATION 
Completely built and ready 
to go. Not a Kit. High sen- 
sitivity Superheterodyne 
receiver covering 550 Kc /s 
-1,500 Kc /s, 1.6 Mc /s-4.4 
Mc /s, 4.4 Mc /s-11 Mc /s, 11 
Me /s -30 Mc /s. Covers all 
amateur, Government air- 
craft and broadcast sta- 
tions between 550 Kc /s and 
30 Mc /s. Electrical band - 
spread tuning. Slide rule type tuning dial giving accurate logging of 
stations. Internal ferrite rod aerial for medium waveband recep- 
tion and a 59ín. 10 section chromium plated telescopic whip aerial 
for the short wave bands. Sockets for optional outdoor aerial. 
Internal high flux monitor loudspeaker. Latest modern miniature 
B7G base valves. High Q coils and I.F. transformers. Headphone 
socket (may also be used for external loudspeaker). Automatic 
noise limiter (ANL) for reduction of external interference. Beat 
frequency oscillator (BFO) for reception of CW ( morse) signals. 
Receive /Stand -by switch. Signal strength meter calibrated in "S" 
units and reads to S9 +10db. 220 /240 volt A.C. mains, 50-60 cycle 
operation. Handsomely styled cabinet with grey crackle finish and 
handsome front panel, with chrome and satin chrome fittings. 
Measures latin. x 811n. x 5lin. (high) and weighs only 111 lbs. A 
comprehensive instruction manual is supplied. An ideal receiver 
for the radio amateur and short wave listeners of all ages. Come and 
hear this wonderful receiver PRICE £24.15.0 Carr. & 
at any of our many branches. Pkg. 1216 

RECEIVER 

Great Britain's Greatest Electronic Hobbies Organisation 
SEE PAGE 697 FOR ADDRESSES OF STERN -CLYNE BRANCHES 
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UNIVERSAL AVOMETERS 

Guaranteed perfect working 
order. Supplied complete with 
leads, batteries and instructions. 
Model "D" 34 range 29.19.6 
Model "7" 50 range 211.0.0 
Registered Post 5/- extra. 

COSSOR 1035 DOUBLE 
OSCILLOSCOPES 

Available in excellent condition. 
fully checked. £45 each. Carr. 30/ -. 

MICROAM METERS 
0-500 microamps. 21ín. circular 
flush panel mounting. Dials 
engraved 0-15. 0-600 volts. BRAND 
NEW. BOXED. 151 -. P. & P. 1 /6. 
230/250 VOLT A.C. MOT ORS 
41 x 3in. dia. 90 watts, 5,000 r.p.m . 
lin. spindle. Brand New. 22/6 
each. P. & P. 2/ -. 
FIELD STRENGTH MET R 

Frequency cov- 
erage 1 to 250 
Mc /s. Fitted 
with 200 micro- 
amp meter. Sup- 

plied with 
¡telescopic 
aerial, ear- 
piece and fnstruc- 

tfone. 69 /8 Post paid. 
FIELD TELEPHONES TYPE "F" 

Suitable for many applications. 
Generator bell ringing, 2 line 
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. 10 / -. 
7.500 watt, 215, cary. £1. 
MINIFLUX TAPE HEADS 
Set of three, record, playback, 
erase. Only 29/6 set. P. & P. 9d. 

PANEL METERS 
10011A 2l- F.M. D.C. 42/8 
100µA W F.M. 62/6 
1 mA 21- F.M. D.C. 25 /- 
30 mA 21- F.M. D.C. 12/6 
30/0/30 mA 21' F.M. D.C. 9/6 
350 mA 21 F.M. D.C. 10 /6 
15 amp. 31' F.M. D.C. 916 
5/0 /5 amp. W F.M. D.C. 5/- 
300 v. 21- Prot. A.C. 19/6 
300 v. 21' F.M. A.C. 5!- 
500 v. W F.M. A.C. 25/- 
120 v. 31' F.M. D.C. 32 6 

Postage extra. 

SILICON RECTIFIERS 
400V. p.i.v. 4.7 amp 7/8 
200V. p.i.v. 6 amp 5/8 
800V. p.i.v. 500 mA 5/6 
400V. 9.1.v. 500 mA 3/8 
70V. p.i.v. 1 amp 3/6 

OA 202 miniature silicon 
rectifiers 1J- each. 

Discount for quantities. 
Please add postage. 

R.C.A. AR.88 D RECEIVERS 

New release, limited number 
available. Frequency cover- 
age 550 Kc /s to 32 Mc /s on 6 
bands. Operation 110 /230 
volts A.C. Offered in excel- 
lent used condition, fully 
checked and guaranteed per- 
fect order. £45 each. Carr. £2. 

P.C.R.2 COMMUNICATION RECEIVERS 
Excellent performance for modest outlay. Frequency coverage 
on three bands 800 -2,000 met res, 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 follows: - 
TABLE MODEL. As new condition £25. 
TABLE MODEL. Good used condition 

219.19.0 
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 191n. rack. Carriage £1 extra. 
2001250 volt A.C. power supplies for all above receivers, also sold 
separately. 59/8, 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- 
struction manual. Carr. £2 

LAFAYETTE BRAND TAPES 
First grade quality American 
tapes. Brand new, guaranteed. 
Discounts for quantities. 
51n. 600ft. Std. Acetate 8/8 
Sin. 900ft. L.P. Acetate 10 /- 
51n. 1200ft. D.P. Mylar 15 /- 
Min. 1200ft L.P. Acetate 14/8 
51ín. 1800ft. D.P. Mylar 21/- 
71n. 1203ft. Std. Mylar 12/8 
71n. 1800ft. L.P. Acetate 15 /- 
71n. 1800ft. L.P. Mylar 90/- 
7ín. 2400ft. D.P. Mylar 25 /- 
Post .2/ -, over £3 post paid. 

MULTIMETERS RRAn7LOWEST 
EVER PRICES 

NTED 
Supplied with Leads, Batteries and Instructions. 

1,0000 /VOLT 20,0000 /VOI.T 
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 O etc. 0/50µA/0/25/500 mA. D.C. 
39/8. P. & P. 1 /6. 

P 
0/50K/500K/5 

/ 
meg.. etc. 97/8. 

30, 900 0 /VOLT 
0/!/111C/50/2í01550 /1.000 v. D.C. 
0/10/50/2501500 v. A.C. 
0!50µA/0 /101250 mA. D.C. 
0/10K/1 mog. /10 meg., etc. £5.10.0. P.P. 2/6. 
30,0000 /VOLT 
0/4/1/21/10/25 /100 /250 /500 /1,000 v. D.C. and A.C. 
0 /50µA /5/50/500 mA /0/12 amp. D.C. 
0/60K/6 meg. /60 meg.. etc. 28.17.8. Poet paid. 
m40000 /VOLT 
0/10/50/250/500 /1,000 V. D.C. and A.C. 
0/25µA/2.5 25 /250 mA. D.C. 
0 /10K /1001K/1 meg.110 meg., etc. 27.10.0. 
P.P. 2/6. 
100,000m/VOLT 
5/2.5110/50/250 /500 /1.000 V. D.C. 

8.5/10/50/250/1,000 v. A.C. 
10/25µA/2.5/25/250 mA /10 amp. D.C. 
20K/203K/2 meg. /20 meg. ohm, etc. 
26.19.8. Post paid. 

MARCONI 
CR 100 /8 RECEIVERS 

BRAND NEW 
Packed in original transit cases 
and complete with handbook/ 
manual. 60 Kc /s to 30 Mc /s. 
200/250 volt A.C. operation. 
Tested before despatch. f 35 Carriage £2. 

A few CR.100 receivers available 
in good used condition. £21. 
Carr. 5! -. 

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. 210.10.0. Carr. 5/ -. 
MINE DETECTOR No. 4A 
Will detect all types of metals. 
Fully portable. Complete with 
instructions, 39/8 each. Carr. 
10/ -. Battery 8/B extra. 

MODEL RX60 AMATEUR 
COMMUNICATION RECEIVER 

Four bands. 550 Kq /s-30 Mc /s. 
Special features, S meter -anl- 
dfo- electrical band spread- inter- 
nal 51n.. speaker -head set socket 
-tone control -standby swltoh- 
3 aerials, loop. wire, telescopic 
-200 -250 volt A.C. /D.C. Brand new 
guaranteed with manual 224.15.0 
each. Post paid. 

L.T. METAL RECTIFIERS 
All full wave, bridge connected. 
Brand new. 
12/18v.I.5A. 3/9 24/36v. BA. 2716 
12/18v.2.5A. 8/3 24/36v.15A. 45í- 
12/18v. 4A. 8/8 36/48v. 2A. 19/8 
12/18v. 6A. 12/3 38/48v. 4A. 2918 
12/18v. 10A. 22/6 36/48v. 6A. 32/6 
12 /18v. 15A. 37/8 48/60v- 2A. 21/- 
24/36v. 1A. 7/3 48 /600.10A. 82 /6 
24/36v. 2A. 13/8 

Please add postage. 
L.T. TRANSFORMERS 

All primaries tapped 200 /250 volts. 
I Battery Charging. 3.5, 9 or 17 
Volt, I amp., 9/9. Ditto 2 amp., 
14/3. Ditto 4 amp., 18/8. 9 or 17 
volt, 6 amp., 28/ -. 
2 Model Type. 3, 4, 5. 6, 8, 10. 12. 
15, 18. 20. 24 or 30 volt, 2 amp.. 
18 /8. Ditto 4 amp.. 30/-. Ditto 
5 amp.. 37/8. Add Postage. 

FIELD TELEPHONES TYPE "L" 
Generator bell ringing, two 'line 
connection. Supplied complete 
with batteries, ready for use, 89/6 
per pair. Carriage 5l , 

MINIATURE PANEL 
METERS 

For 111n. dia. panel hole. 
0 /50µA 39/8 0-1 mA 27/8 
050011A 32/8 0-5 mA 27/8 

0.300 v. D.0 27/6 "5" meter 35/- 
TWIN MOTOR BARGAIN 

200 /250 volt A.C. Twin concentric 
spindles operated Independently. 
Either motor reversible. 1440 
r.p.m. 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 

.,Q` /,!"/ 

1111 Ni 
.. 

0 (RADIO) LIMITED 
Phone: GERRARD 8204/9155 
Cables SMITHEX LESQUARE 

-1-34 LISLE STREET, LONDON, W.C.2 
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December, 1963 PRACTICAL _WIRELESS 701 

MAKE IT AN 

ELECTRONIC 
XMAS! 

AND LOOK AT THESE PRICES 

The TRULY MINIATURE 
TMMINICO" TRANSISTOR 

TAPE RECORDER 
A real portable with a hundred and one uses, 
perfect for parties, entertaining, etc.. re- 
cording every word and sound. Microphone 
Ins carrying strap can be removed for wore 
versatility. Excellent volume and tone. Pre- 
cision Rim Drive. High quality internal 
speaker. Double track, up to 30 minutes re- 
cording.. Weight only 33ozs., size 6} x 4} 
x 2 }in. 
COMPLETE with Tape, Microphone 
and Batteries. USUALLY L16..12.6. 

OUR PRICE 

GNS. 
Post and Insurance 716. 

THE WORLD'S LOWEST PRICED 
READY ASSEMBLED 

`Closed Circuit' TV CAMERA! 
Designed for Industrial, Commercial, Entertainment and 
Domestic Purposes. Will operate with your own standard 
domestic TV Set by just plugging coax lead from camera 
direct into aerial socket at the back of your set. 405 line R.F. 
output 210 -240V A.C. 50/60 cycles. Cameras are tunable over 
Channels I to 5. Interchangeable lens mount caking standard 
r6 mm Cine type lenses. Complete with 'Vidicon and Super 

I in. 11.9 an- 
astigmatic 
lens. Factory 
assembled and 
ready for im- 
mediate use at 
fantastic low 
price. 

GNS. 
Post & Ins. 24/ 

JUST IN FROM JAPAN 
THE VERY LATEST 2- TRANSISTOR 

POCKET 
RADIO 

Highly selective 
over Medium -wave 
Band. Excellent 
volume; high effi- 
ciency speakers 
Complete with 
carrying ram and 
earpiece for 

rwop- 
heeri g. NOT A 
Kir - but assem- 
bled and reedy for 
immediate use. 
The = Meal prO nt 
UNBEUEVABLS 

AT ONLY 

BRAND 
NEWintha 
country and ex- 
clusive to 
HORNTONS 

THE 

`ESCORT' 
PUSH- BUTTON 

TAPE RECORDER 
(1964 model). 4 transistor, 2 track, complete 
with mike, tape, personal earpiece, bat- 
teries, assembled and ready for use. NOT 
A KIT! Recommended 
So Teenagers and 
Students, dents, ace., etc. 
Now at ridiculously 
low price. .196 

Post & Insurance 616. 

HURRY! HURRY! These must be the MOST FANTASTIC BARGAINS yet offered! 

HORNTONS ELECTRONICS 
I NAVIGATION STREET (Qu.en'sH«.,) BIRMINGHAM 2 

TEL MID. 09T1 
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ARMSTRONG AF206AM /FM 
RADIOGRAM CHASSIS 

£21 e14.0 
(carriage free) 

MEDIUM HAND 187.670 m. 
eN 

6 WATTS OUTPUT. 
15 dB NEGATIVI FNIDBAOK. 7 VALVES. 
SEPARATE WIDE -EAIGE SAY AND TREBLE 
CONTROLS, 
I C01EPENIATID P10K -UP INPUTS, FBERME REQUEHCY BEE 60- 00.000 ear. 

43. 
TAPE RECORD AND PLAYBACK FACILITIES. 

PROGRAME VALUE. 
OF GOOD 

M 
FOR a, 71 and 16 elms SPRAT/. 
Write larr tam Otaratm.. 

Ibw Boxed VALVES /I-day Guarantee 
0Z4 5¡- 6E70 6 B9P I- E 4/- POLSI 10/- 
1E6 $ Sf- 81[80 5/.11041 /I- P01.84 10/- 
165 //- HAG //- EB061 a/. PL81 10/- 
1T4 S/- 6N7K 6/. ICBM 0/- FIBS 6/- 
2E2 U- 6Q70 N. Rt1H42 9/- PY33 11/- 
304 7/- 08617 6/- BOSE 0/- PESO 7/- 
SV4 7/- 6V6 Si- HOLM 0/- PY81 //- 
súi ij-szs 6Ï- 7F86 

10/. 
1/- FQ 7S- 

4E3 S/- 19AT7 I/- REM II- BP41 6/- 
6154 5/- 12AU7 y- EMI 0I. Br61 6/- 
SA(y7 4l- 19AX7 7/- NUN 7/. 020 7/- 
SAMS 4/- 1211E7 7/- RY61 I/- 0B041 //- 
CATO N- 12X7 6/. ZEN 9/- 0BC81 9/- 
6BA6 7/- 12E6 14/. 17.40 7/- 0BF80 5/- 
6116:6 5/. 12Q7 6/- BEBO 7/. 00581 IN- 
NING 71- 26E50 9/. 11281 7/. 0OL82 101- 
6C4 //- 36L3 9/- HAB00010/- DOLBS 12/- 
ODO 0/. 3574 6/. HVE2A 6/- 0P89 el- 
6G8 4/- 964 S/- HMO I/- U1A1 p- 
Rig 6/- DAN' P/- ET76 /I- DY41 7/- 
41.16 y- DFN S/. 181714 7/- DEN 7/- 
6J6 5/- DEN S/- P0064 //- UII9 7/- 
4170 SI. DIM I/- POFN //- VR1N 7/- 
6K6 G/- RAB4386 Sl- S/- WI1 S/- 

ELéR,TRÓLT17p 
FAMOUS 

TUBULAR TUBULAR SAN MU 
I/660V 21.110/1160V SIS 8/600V I/- 
1/a60V S/6 100/26V 8/- 16/460Y 6/- 
4/460V 5/5 900/26Y 5/. 16/600v 12/- 
6/460V 8/S 600/19v 8/- 39/360V 4/- 
16/460V I/- 1,000/19V 6/- 60 14601 5/6 
141/460V S/I6,600/OV 5/.32+32/350V 6/- 
25/96V 1/8 3+8/400V - I/6 32+32 bl /- 
WARM //- 8+16/460V 8/9 60+60/360V 7/- 
82I26V I/- 16+1e/400V 4/3 64+120/360v 11/e 
NOW B/-.32 +81/S4,0V 11/5 100+200/276V 10// 
ISLESOOPIC ORROME ASINIALL labs. intending 
M 0 as.. Na. to FMS., 7/6 as., 

Hands I. II. III, Lí10. 00ÁE PLUG.1f- 
I.KAD SOURIT, 1! - PANEL SOCKETS. 1/. 
OUTLET SOME Maria6. or Buhl, 4/. aa. 
BALAIOSD TWIN FEIDER yO. AL 60 or 300 wars. 
DITTO SCUM= par rd. 1/6. N ohms only 
Winwomd RM . Speaker eoatro4 100 5 / -, 200 8/8. 
WIES -WOOED POPO. a WATT. Pro -Get Min. 
TV Types. All vinas t. 10 ohm. to 96 E., S/- es. 
30 X, N E, 4/. (enema 30 K. to 2 meg., a / -). 
WIES -WOUND 4 WATT POTS. Long spindle- 
Value, N Nam to N E.,ere ;100 K., 7/6. 
PHILIPS THTnL 0.10 pF, 3.30 pF., 1f. 

Oramim S0, 60, 70 pP, 9d.; 100 pF, 
160 DF. 111* 2000 pP, 546; 600 pi., 760 pp, 1/5. 
TV ate. TMI1&Wfl 1000 pP, with kmba, 6/ -. 
S1{LTOSK Preferred velum. 10 Sam. to 10 reg., 

1.;.1..17,4184,11.1 w 
2; r 

I wv 1 
S/I. 

-. 

100 to 10 me Ditto 22 ag, SI. 
EDOSroNa 011. MA SA: 113 1/s. 
vast WIE-WOUSD mirror 1án 

16 war 10 ohs -10,600 ease } 61- 

VOI raro Control 80 ern, COAX 
Linear os. Log Track. 
lang spindles. Midget 
5 K okras to 1 Mag. 
LA. 5/ -; D.P. 4/01 
SIM l0,6g :A! -1516 
5F.ó - 

t.13í f s.,l.. c. 
- 

Semi-air spaced 4m. 
0irand.0 eoreed.vd. 

40 yds. 17/6 
00 yds. 80/- 

1 / -rf1. 

NAM TRANSFORMERS 200 /260 y. A.C. 
Poelope 2/- eocA Iron,formar. 

STANDARD, 250.0.130, 80 mA, 6.3 v. 3.6 a. 
tapped 4 v. 4 a. Rectiler, 6.3 s. 1 a. 6 v. 
2 a. or 4 v. 2 a. 00/6, ditto, 360.0.350 , . 85/6 
MINIATURE 200 v. 20 mA, 8.3 v. 1 a. 10 /8 
MIDGET, 220 v. 46 mA, 6.3 v. 2 a. 15/6 
SMALL, 220.0.220, 60 mA, 6.3 Y. 2 a... 17/8 
STD. 250.0 -260, 65 mA, 6.3 v. 9.6 o. ,. 17/8 
HEATER TRANS. 6.3 v. 14 amp. ,. 7/8 
Ditto, tapped 1.4, 2, 3, 4, 6, 6.3 v. .. 8/6 
Ditto, sec. 6.3 v. 4 amp.., 10/8 
GENERAL PURPOSE LOW VOLTAGE. 2 amp. 
3, 4, b, 6, 8, 9, 10, 12, 16. 18, 24, 30 v. 82/8 
AUTO TRANSFORMER, 150 w. .. 22/6 
0, 116, 200, 230, 260 v., 500 w... . 82/8 
MOLLARD "510" Mains Transformer 58/8 
PARMERO MAINS TRANSFORMER. Made for 
epeoial contract, the rating. can safely be 
doubled. Guaranteed 2 years. Primary 0.110. 
210. 280.260 v. H.T. 300-0.300 v. 60 mA. L.T. 
8.3 s. 1.8 amp. Bice 4 x 31 x 3 in. .. 17/6 

INTERVALVE TRANSFORMERS. 3:1 or 6:1, 9/-. 
O.P. TRANSFORMERS. Hoary Duty 50 mA 4/6 
Sluitiratio, 7/8. Multlratio heavy duty puah.9511. 
10 w., 10/6. Miniature, 384, etc., 5/9. 
10 w. 0.Y. matching trans. 3, 7, 150, 12/6. 
L.P. CHOKES 15/10A., 60/65 mA, 6/.; 1000., 66 mA, 
10 /8; 10 H., 150 mA, 14/ -. 
TINNED COPPER WIRE 18 to 22 .wg., lib., a /.. 
ENAMEL COPPER WIRE 18 -32, 5 /9; 24 -30, 1 /8; 
32 -40, 4 /8; D.C.C. 29, 34, 38 ewe, 2os. 3 /6. 

LF. TRANSFORMERS 7/8 pair 
406 X/. Slag Turing Miniature ilea, St I 7 O 
High Q and good bandwidth. Data shoats. 
Standard ties Myna, 10 /6 pair. 

PULL WAVE BRIDGE SELENIUM RECTD?IER: 
2, 6 or 12 v. 14 amp., 8 /6; 2 a., 11 /3; 4 a, 17/8. 
CHARGER TRANSFORMERS. Tapped input 200! 
160 Y. for charging at 2, 6 or 12 v., 14 amps., 10/6; 

4 AMP CAR BATTERY CHARGER with amp. 
meter Leads, Fa« Case, etc, far 6 y. 11 v. 09/9. 
AMMETER o to 6 amp., 9 /6. 

BOOKS list S.A.E. 
Boys' Book of Crystal Sets .. .. I/8 
' W.W'." Radio Valve Data.. .. 6/- 
High Fidelity Speaker Enclosure 5/. 
Valve and TV Tube Equivalents .. 9/6 
TV Fault Finding .. .. .. 5/- 
Mullard Amplifier Manual.. . 8/6 
Radio Valve Guide, Books 1. 2. 3, 

4 or 5 .. .. 5/- each 
Translator Superhet Receivers .. 7/6 
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 .. 2/8 

4 TRANSISTOR PUSH -PULL AUDIO 
Oto. 3 x 14 x 3. AMPLIFIER 

A ready built miniature push -pull amplifier with 
Driver and output transformers, 4 transistors. 
Ideal for ruse with record players, Intereome. 
BABY ALARMS, etc. Complete with fall 

sri «, 47 Js instrnctioes and circuit. 
9v. Batt. 2/3 2416. Speaker 16/. 

BAKER SELHURST 
LOUDSPEAKERS 

121. Raker 10w. Stalwart 
3 or 1b ohm,, 45- 13,000 

12in. Stereo, Foam Sus - 
pende., 12w., 36- 16,000 

121.. Standard H.D. 20w. 
40 -14,600 e.p.s. .. 58.0.0 
121.. Ds Lue 15w 26- 
17,000 e.p... ..09.10.0 
lógn. Bar 25w. 20- 18,000 
e.p.s. .. 515.12.0 
161n. Auditorium, 95w., Bar, 20 a.p... 
Ideal Bar Guitar. 518. 
Details and Enclosures, plans, B.A.E. 

LOUDIPIAKERS P.M. 3 OHM. 21, 3, 4, bina. 
7 x 41a., 15 /8; 61in. Rola, 16 /8; Bin. ?Many, 17 /6; 
10 x 6t., 52/6; 101n. Rol., 50 / -; 121y R.A, 501 -; 
13`` x 816. Double Cone F..18.1., 30 1- 
i1'iTOR1AN BF1012. 101n. 3 to 16 ohms, 10w. 57/6; 

Rn. F8 ; Tw«ar 7N-; C crever ti 

to 12 kola. 

1963 RADIOGRAM CHASSIS 

THESE WAYSBAIDS FIVE VALV]r 
B.W. 16 m.-60 m. LATEST NULLARD 
N.W. '200 m.-660 m. 101181 21,89, 12061, 
LW. 800 m. -2000 m. 51.64, 1100 

12 -montb marante.. 
A.C. 200/260 v. 4 -way Switch: 8hort-Nadiett 
Long /Aram Ferrite Aerial A.V.C. and Nega- 
tive feedback, 3 ohm output, 6 watts. Glass 
dial, horisoatal wording, Nd 131n. 
Aligned and calibrated. I«latsd (Tame, ash 
1311n. x 016. high x Nia. deep. 

£8.19.6 Carr. A Ins. 4n. 

C.R.T. BOOSTER TRANSFORMERS 
for heater Cathode short circuit, or 
tubes with failing emission. Full instructions supplied. mains Input. 
Type A optional 25!, and 55% boost 
N. or 4v. or 1.5v. or 14.8v. or 1í,0w. State voltage required. PRICE 10/6 

TWIN GANO TUNING OONDIIIRSB. 366 pp, 
miniature lin. x lily x If in., 10 /.; 600 pP Standard 
with trimmers, 9/ -; mld6et, 7/5; with trimmer, 9 /.; 
500 pF slow motion tuning, standard or midget, 6 / -. 
Transistor gang 208 + 178 pP with trimmers, 10/6. 
SMALL 3 gang 600 pF, 17/ -. SINGLE 806 pi, 7/2 
SINGLE 10 9F, 26 pF, 60 pP, 76 pP, 100 pF, 160 pr, 
6/6. Solid dieleetrie 100, 300, 600 pF, SIL. 
CONDENSER& New stock. 0.001 mid. 7 kV, 
T.C.C., 5 /6; Ditto, 20 kV, 9/4; 0.1 mfd.. 7 kV, 0/0. 
Tubular 500 v. 0.001 to 0.06 mfd., sd.; 0.1, 1/-1 
0.35, 1 /8; 0.6/860 v., 1/9; 0.11960 v., 96.; 0.1/2.000 0, 
0.1 /1,000 r., 1/9; 0.1 mid, 2,000 volts, 6 /S. 
CERAMIC 001114. 600 v. 0.3 Or to 0.01 mid., 23. 
SILVER MICA CONDENSERS, 10% 6 pF to 500 pP, 
9d.; 600 pF to 3,000 pi, 1 / -. Close toleraoer 
!' +1 pF) 2.2 pF to 47 pF, 1 / -. Ditto 1% to 60 pF 
to 816 pF, 1 / -; 1,000 pP to 5,000 pF, 1/9. 

465 ke /s SIGNAL GENERATOR 
Price 15/ , Uses B.F.O. Unit. ZA 30088 
ready made with valve 185. POCKET 
SIZE 24 z 41 z lin. One resistor to 
change, full instructions supplied. Battery 3/8 extra.09V 1i V. Details B.A.E. 

WAVECHAIGE SWITCHES 
8 p. 4 -way 2 wafer long epindie .. 6/4 
2 p. 2 -way, or 2 p. 6 -way long epladle 3/6 
4 p. 2 -way or 4 p. 3 -way long spindle ,. 8/4 

3 p. 4 -way or 1 p. 12 -way long spindle .. 
Wavechange "MAKITE ", Wafer 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. 18/ -; 
additional wafers up to 12. 3/6 each extra: 
Toggle Switches. s.p.. 5 /.; d.p., I/6 d.p.d.t., 41 -. Min. Slide d.p.d.t., 3/6 

CRYSTAL MACE INSERTS, SIS 
High output. Size liln. dia. z lin. 

ACOS HIC. 14, Insert limn. dia. x ifs. MB 

ACOS 39-1 DE LUXE STIC MIKE 86/- 
TSL QUALITY STICK E I6 /- 

Fah. eholdere. RA50. 6d. BI2A, CRT, 1/3. 
Engl. and Amer. 4, 5, and 7 pin. 1 / -. 
MOULDED Mazda and int. oct.. ed.: 137G, 
BSA, BOG, BOA, 9d. B7G with can. 1//6 BOA 
with can, 1/9. Ceramic EF50, 57G, BOA, 
ont. oct., U-. BIG. BOA Dans. L- mach. Valve 
plugs B7G, BOA. 2 /3. 

HIGH GAIN TV PRF AMPL/FIEBS 
BAND I B.B.C. 

Tunable channels 1 to 6. Gals 1843. 
ECC84 valve. Kit price 29//8 or 4411/6 
with power pack. Details 6d. (PC051 
valves If preferred.) Coils only 646 

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

Circuit and tolls only. 9/6 

THE ORIGINAL 

RADIO COMPONENT 
NEW COttl5PO1tÌ 

guarantee 
LI:lu3/ ~ Spa 183 or 88 pass doer. 

S.S. Statics 8elhtufi 
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THE "INSTANT" BULK TAPE 
ERASER AND RECORDING HEAD 

DEMAGNETIZER 

`ollllllllllllllllllllll 

1 IIIIIIIIIIIIIII' uilillllllllllllllllll 

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

AMERICAN "BRAND FIVE" 
PLASTIC RECORDING TAPE 

Double Play 7in. reel, 2,400ft. 42/- 
51n. reel, 1,2001t. 26/- 

Famous Makes 
Long Play 71n. reel, ] 800ít. 22/6 

Uin. reel, 1.20011. 17/6 
fila. reel, 900ft. 16/- 

Standard 71n. reel, 1,200ft. 17/6 
51n. reel, 6001t. 11 /6 

Spare 
Plastic 
Reels 

31n. 1/6 
41n. 2/- 
5in. 2/- 
511n. 21- 
71n. 2/6 

eEABISPLICE" Tape Bellow 5/,, 

CRYSTAL SET BOOKLET, 1 / -. 
CRYSTAL DIODE G.E.C., 2 / , GE%84, 4/ , OASi, 3/ -. 
HIGH RESISTANCE PHONES. 4.000 ohms, 15/- pr. 
MOVING COIL PHONES. 100 ohms, 10 / -. 
SWITCH CLEANER. Fluid squirt spout, 4/6 tin. 

"6 +1" 
TRANSISTOR RADIO 

MEDIUM AND LONG WAVE KIT 
First class components to make a 6 
transistor 2 waveband superhet chassis. 
Ideal for portable or table radio. All 
parts including BVA transistors, ferrite 
aerial. with car aerial colt, printed 
circuit, 811¢. x 2í1n., but EXCLUDING 
Speaker and cabinet. 
Speakers, 35 ohms. 7 x 43n. 21/- £4.5.0 51n., 17/8, 301n., 15/8. 

BULGIN PLUGS AND SOCKETS. Non -reversible 
P74. 2 -pin, 9/8; P73, 3 -pin, 9/6; P194, 8 -plu, 6/8. 
"DOMINA.. plugs, 2 /6: sockets, 2/6. 
JACKS. English open circuit, 2 /6. Closed circuit, 
4/8. Grundig type, 3 -pin, 1/3. Grundig lead jack 3/6. 
JACK PLUGS. English, 8 / -; Screened, 4/ -; Orundig, 
8 -pin 3 /6; Phono Plugs, 1/ -; Sockets, 6d. 
ALADDIN FORMERS and cores. }in., 84.; fiai 10d, 
0.8ín. FORMERS 6997 or 8 cane TV1 or 2, lin. 
eq. e 2 }in., or fin. sq. e 1} In., 2/- with cores. 
SLOW MOTION DRIVES. 6:1, 4/3. 
SOLON IRON. 25W, 200V or 230V. 24/ , 
ANTE% SUB -MIN. IRON. 15W, 200 or 240V., 29/6. 
BENCH STAND for above, 12 /8. Spares In Stock. 
1/181n. Paxolin Panels, 10 x 8in., 2/ -. 
Miniature Contact Cooled Rectifiers, 
250V 50mA, 7/8: 250V 60mA, 8/6; 250V 85mA, 
9/8: Selenium Rect., 300V 85mA, 5/ -. 
TV etc.. Silicon Sub. Min. Rectifier, 
260V 450mA, 10 /- K3/25, 600V. 5mA, 5/ -. 

S, RM4, RM14A10Ó,14 A116 10/- each.FC31, 20/- 
Coils Wearlte "P" Type, 3/- each. 
Osmor Midget "Q" type. adj. dust core, 
from 4/- each. All ranges. List S.A.E. 
Teletron D.W.R. L. and Med. T.R.F. 
with reaction. 4/ -. Med. wave D.R., 3/6. Ferrite Aerials, M., 8 9: M. and L., 12/8. 
Osmor Ferrite Rod Aerials, L. and M. 
for transistor circuits, 10 /- each. 
Ferrite Rods, 8 x tin.. 6 x Lin., 6 x 'tie in. 3/ -. 
H.F. Chokes, 2/8. Osmor QC1, 8/9. 
T.R.F. Coils, A/13F, 7/- pair; HAX. 3/-, 
Repanco DRIER. 4/6. DRX1, 2/8. 
Radio Screwdriver, 51n., 6d. Test Prods, 
2/9. Neosid Trimming Tool, 1/9. 
Neon Mains Tester Screwdriver, 5/ -. 
Multicore Solder, 4d. yd., Dispenser, 2 /8. 

Aluminium Chassis, 18 s.w.g. Plain 
undrilled. 4 aides, riveted corners, 
lattice fixing holes, 291n. sides, 7 x 
4/6: 9 z 7in.. 5/9; 11 x 71n., 6/9; 13 x Sin.. 
8/6: 14 z llin.. 10/6; 15 x 141n., 12/6. 
Aluminium Panels, 18 s.w.g., 12 x 121n.. 
4/8; 14 x 9in.. 4/ -: 12 x 81n., 3/ -; 10 x 7in.. 
2/3; 8 x 61n., 2/ , 

JASON FM TUNER COII. 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 SAM& 2/8. 
Complete Jason FMT1 Kit. Jason 
chassis with calibrated dial, compo- 
nents and 4 valves. £6.5.0. 
Model FM'P2 with new shelf cabinet, 5 
valves, components and powerpack. £10. 

MAINS DROPPERS. Midget adjustable sliders 
0.3A, 1,000 ohms 5/ -; 0.2A, 1,200 ohms, 5/ -; 

15A, 1.500 Ohms, 5/ -; O.lA, 2,000 Ohms, 5/ -. 
MIKE TRANSFORMERS, 50-1, 3/9. 
P.V.C. Covered Wire, single or stranded, Ed yd. 
Sleevieg, 1 or 2 nun., 24.; 4 mm., 8d.; 0 mm.. bd. yd. 
SPEAKER -FRET. Gold, Maroon or Green Cloth. 
17 z 251e., 5/ -; 25 z 351n., 10 / -. Tygan, various colours 
521n. wide from 10 /- ft.; 261e. wide from 5/- ft. 
Sample. S.A.E. Expanded Metal, Gold, 12 z 121n., 8/- 
Panel mounting fuse holders, 2/ -. Fusee 60m4 

5d. Insulated side cutters, 8/8. Bib Stripper, 316. 

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

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

W E Y R A D 
COILS AND TRANSFORMERS FOR 
2-WAVE TRANSISTOR SUPER - 
BETS WITH PRINTED CIRCUIT 

AND FERRITE ROD AERIAL. 
Long and Medium Wave Aerial -RA2W 
On 61n. rod, 208pF tuning, with car 
aerial coupling coil 12/6 
Osc. Coil P50 /1AC. 176 pF tuning 5/4 
1st and 2nd T.F. Trans.- P50 /2CC. 470kc /s 
11 /151n. dia. by lin. 5/7 each 
3rd I.F. Trans.- P50 /3CC. 6/- 
Spare Cores 6d. each 
Driver Transformer -LFDT4 9/6 
Wavechange Slide Switch d.p.d.t. 3/8 
Printed Circuit -PCA1. Size It z 811n. 
Ready drilled. and printed 9/6 
Volume Control, 5K -DP 4/8 
35 ohm Speakers, 31in., 15/6; 5t¢., 17/8: 
7 x 41n., 21/ -. 
Tuning Gang with trimmers 10/6 
6 Mullard Transistors and diode 42/6 
Constructor's Booklet 2/- 
3 ohm O.P. Trans. O.P.T.1 10/6 

NEW MULLARD TRANSISTORS 
OC71 8/ -. 0072 7/6, 0081D 7/6, 0081 7/8. 
0C448/9. 0C45 8/6, 0C17110/6, AF117 9/6. 
Sub Miniature Condensers. 0.1 mFd, 
30v.. 1/3.1, 2. 4, 5, 8. 16, 25. 30, 50, 100 mFd, 
15 volt 2/6 ea. Transistor Holders 1/3. 

B.B.C. Pocket 2 Transistor. Plus Diode 
M.W. and L.W. Radio Kit 22/8. 
Miniature earpiece, 7/8. Batt. 2/3. . 

Circuit details. etc., S.A.E. 

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

READY BUILT, WIRED AND TESTED 
A.C. only, 200 -250 V. Valves ECL86 and 
E780. 3 ohms quality output. Mullard 
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 24.19.8. 
Details S.A.E. post free 
"Perfornu agreeably well" (The Gramophone) 

COMPONENT SHOP 
337 WHITEHORSE ROAD 

SPECIALISTS WEST CROYDON 
Telephone: THO 1665 

C.O.D. 21- extra. (Export welcome. Send remiaoaes, 
and extra portage, no C.O. D.). 

P.P. cAarpe 11-. 

BUILD YOUR OWN 
RECORD PLAYER 

AND 

SAVE 

POUNDS!! 

4 Speed Autochange or Single Player 
units supplied with Brand New 2 -tone 
Portable Cabinets 17 x 15 x 8 }in. de lux 
Strong carrying handle, gilt finish 
clips and hinges. As used by Famous 
Make for 2ogns. models. Ready cut- . 

out motor board 14 x 13in. Front baffle 
with 7 x 41n. high flux loudspeaker 
and 3 watt 2 valve UY85, UCL82 2- 
stage amplifier ready built on metal 
chassis 12 z 3 i 2iin. Quality 3 ohm 
output transformer, low hum level 
circuit. Volume and Tone controls.: 
3-core safety mains lead. All items. 
fit together perfectly. Special in- 
structions enable assembly in 30. 
minutes. only 5 wires to join! 12- 
month written guarantee. Available. 
separately or package deals as below. 
AUTOCHANGER KITS COMPLETE On above) 

B.B.R. Monarch .. .. 511.10.0 P.P. 5/6 
Collao .. .. .. 211.15.0 P.P. 5/6. 

SINGLE PLAYER KITS Complete (as above) 
E.M.I. Junior .. 09.19.8 P.P. 5/6 
E.B.I. auto atop / atart .. 211.5.0 P.P. 5/6 

OR SEPARATELY 
Cabinet with cut out board 

to your choice 23.9.6 P.P. 3/8 
Amplifierwitb7z4laapeaker 83.17.6 P.P. 2/6 

AUTOCHANGERS 
B.S.R. ÚA14 .. 25.19.6 P.P. 4/6 
B.S.n. U A18 .. .. 26.17.8 P.P. 4/8 

SINGLE PLAYERS 
E.B.L auto stop /start .. 85.10.0 P.P. 4/6 
E.B.I. Junior .. .. 28.7.8 P.P. 8/6 

TRANSCRIPTION UNITS Stereo /Mom 
Garrard 412F .. 216.10.0 P.P. 5/- 
Philip' AG1018 .. .. 212.5.0 P.P. 6/- 

BARGAIN 
B.B.R. Aetoehaage VATS 

Stereo /Mono .. .. 87.10.0 P.P. 4/6 

Replacement sapphire styli available from 5 /8. 
Replacement %ale from 15/ -; Stereo Irons 31/6. 

BARGAIN SINGLE PLAYER KIT 200/250 v. A.C. 
(lees cabinet) 

£ 5.15.0 Poet 5 -. 

With 2atage Amplifier; 9 -watt; 2 valves, UCL82, 
DY85; Hieb -flux 5m. speaker; 4 -speed E.M.I. 
Turntable, 18, 33. 45, 78 r.p.m.; Crystal Pick -op 
for LP /STD. Recorde, 7in, 10in., 12in.; Cut out 
Mounting board 12: z 9i.io. 

ARDENTE TRANSISTOR TRANSFORMERS 
D8035, 7.8 CT :1 Push Pull to 8 ohms for 0072, 9/S 
D3084, 1.75:1 C.T. Push Pelt Driver for 0172. 9/1 
D3058, 11.5:1 Output to 3 ohms for 0072, etc., 9/I 
D187, 18.2:1 Output to 3 ohms for 0072, etc., 12 /- 
D239, 4.5:1 Driver, lin. z iia z lin., 10 /- 
D240, 8.5:1 Driver, lin. z 4ía z Oie., 10/- 
ARDENTE TRANSISTOR VOLUME CONTROLS 
VC1545, 5K or 1 meg. with switch dia., .9 in., 5/3 
DEAF AID EARPIECE, %tel or magnetic, 7/0 
SUB -MIN. JACK and PLUG, 3/6 pais 
Panel mounting Ones- holders, 2/ -. 
Fuses. 80 mA to 5 A., 8d. 

MINIATURE PANEL METERS. 
Size ilia sq. Precision jewelled bearings, 1% 
teeuraey, silvered dials. black numerals and 
fine pointers, zero adjustment screw on iront of 
meter. 0 -1 mA, 27/6; 0-6 mA, 27/6; 0 -800 V., 
27/6 ;0- 501za, 39/6; 0 -500ga, 82/8. "5" Meier 35/ -. 
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i 
RADIO -AMATEUR GEAR 
EDUCATIONAL KITS 

PRACTICAL WIRELESS 

DVST1101.1 - 

December, 1963 

TEST INSTRUMENTS 
H I - F I E Q U I P M E N T 

Il ïth the clearly-written instruction manuals, 
anyone can build any of these models - 

llave the world's best equipment-and Save money 
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 ... ... ... [39.6.6 

5W HI -FI MONO AMPLIFIER Model MA -5. 
A low- priced amplifier based on the S -33. Printed circuit construc- 
tion makes it easy to build ... ... ... ... ... £10.19.6 
STEREO CONTROL UNIT. USC -I. Luxury model with 
inputs to suit any pick -up or tuner ... ... ... £19.10.0 

MONO CONTROL UNIT. Model UMC -I. Ideal for use 

with MA -12 or similar amplifier. Send for specification ... £8.12.6 

HI -Fl EQUIPMENT CABINETS. Large range, in kit form 
or assembled and finished, available to meet various needs. Details 
on request ... ... ... ... ...from L6.19.6 to L29.8.0 

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

L39.17.6 

Assembled models also available; prices on request - 

HI -FI F.M. TUNER. Tuning 
range 88 -108 Mus. Tuning unit 
(FMT -4U) with 10.7 Mus. 
I.F. output ([2.15.0 inc. P.T.). 
I.F. Amp. (FMA -4U) complete 
with cabinet and valves, 
(£12.6.0). Total ... L15.1.0 

6W DE LUXE AMPLIFIER. Model S -33H. An inexpensive 
Stereo -Mono amplifier, with high sensitivity. Suitable for Decca 
Deram cartridge ... ... . ... £15.17.6 
6 TRANSISTOR PORTABLE. Model UXR -I. Prealigned 
I.F. transformers. Printed circuit, 7 x 4in. high flux speaker. Real 
hide case. Very easy to build ... ... ... ... £12.11.0 
SHORTWAVE TRANSISTOR PORTABLE. Model RSW -1 

Two short bands, trawler and medium wave £19.17.6 (Inc. PT). 

HI -FI A.M.;F.M. TUNER. Cover F.M. 88 -108 Mt /s. A.M. 16.50, 
200 -550. 900 -2,000 m. Tuning heart ([4.13.6 inc. P.T.) and I.F. 
Amp. (4.20.13.0). Printed circuit board. Total ... ... L25.6.6 

NEW! 
"OXFORD" LUXURY 
TRANSISTOR PORTABLE 
Model UXR -2. The ideal 
domestic, car. or personal port - 
table receiver. 10 Semi-con- 
ductors. Send for full details. 
£14.18.0 (Inc. P.T.). 

Deferred terms available over £10. Free delivery U.K. 

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

AVAILABLE NOW! 
GUITARS'PA AMPLIFIER. 'Model PA -I. 
SO W. rms. 100 W. pk. output. For vocal and 
instrument groups, public address etc. 4 inputs, 
2 loudspeakers. Send for full details ... (54.15.0 

S -33 

PORTABLE SERVICE OSCILLOSCOPE. Model OS -I. 
Compact portable scope, ideal for servicing and general work. 
Printed crct. Case 7) x 4) x 12jin. long. Wt. only 10í1b. £19.19.0 
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 5ranges ... ... ... ... ... £35.10.0 
VALVE VOLTMETER. Model V7A. Measures up to 1,500 

volts (D.C. and R.M.S.) and 4,000 pk. to pk. Res. 0.1£1 -I, 000MS1 
£13.18.6 

DX-40U 

AVAILABLE SHORTLY! 
COMMUNICATIONS TYPE RECEIVER 
Mod. RG -I. An excellent low cost receiver. 
Freq. cov.: 600 kes -1.5 Mc¡s. 1.7 Mt /s -32 Mc, 
Send for details. 139.16.0. 

6W STEREO AMPLIFIER. Model S -33. 3 with!. Inputs for 
radio -tape -gram. Stereo, /Mono. ganged controls. Sensitivity 200 mV. 

i13.7.6. 
MULTIMETER. Model MM -IU. Ranges: 0 -1'5 v. to 1,500 
v. A.C. and D.C. 150ííG -15A D.C. 0.201 to 20MEI 44in. SOtA 
meter ... 

M 
. ... ... £12.10.0 

L R.F. SIGNA GENERATOR. Model RF -IU. Up to 100 Mc s 

fundamental, 200 Mc /s on harmonics. Up co 100 mV output ah 

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

AMATEUR TRANSMITTER. 
Model DX -40U. Self -contained. 
80 -10 re. Power input 75 w. CW., 
60 w. peak C.C. phone. Output 
40 w. to aerial. Provision for 
V.F.O. ... ... ... L33.19.0 

DAYSTROM LTD. 
Dept. P.W.12, GLOUCESTER, ENGLAND 
A member of the Daystrom Group, manufacturers of the 

WORLD'S LARGEST- SELLING ELECTRONIC KITS 

AMATEUR TRANSMITTER. 
Model DX -1000. Covers a I 

amateur bands, 160 -10 m. 150 w. 
D.C. input, self contained with 
power supply. Modulator, V.F.O. 

£74.19.0 

DX1000 

Send me FREE BRITISH CATALOGUE (Yes' No 

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

NAME 

ADDRESS 

.. _......_. _......_ ...__.._. PW12I 
------------------J 
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The Fascination of Short Waves 
THIS month we have pleasure in presenting the second of 

our new series of blueprints. Continuing the theme of last 
month's beginner's short wave receiver and data chart, 

it features a versatile but simple short wave transmitter, suitable 
for the newly licensed amateur. 

These two designs were selected because it was felt that, 
whatever fashions and trends come and go, interest in the short 
waves will always remain high and attract new followers. 

The lure of short wave listening is as strong as ever, though 
it has changed in many ways throughout the years. One of its 
fascinations is the fact that something of interest is receivable 
at any hour of the day or night. Of the wide range of trans- 
missions possible to pick up, even on simple equipment, for mod 
newcomers the big attraction is the reception of broadcasting 
stations from all over the world. 

A certain percentage of listeners, however, inevitably becomes 
drawn to the activity to be heard on the various wavebands 
allocated to amateur transmitters. And of those taking more 
than a casual or transient interest in these proceedings, a certain 
pattern of progress often emerges. 

At first, the thrill of even receiving far distant amateur signals 
is sufficient, especially with the initial mystery of the amateur 
radio "language ". But having become familiarised with the 
reporting codes, the "Q" abbreviations, etc., the keen newcomer 
gradually acquires the basic skills of short wave listening -what 
bands to use, when to listen, how to log certain parts of the 
world, etc. He also appreciates the principles and procedures 
of amateur operating and possibly starts to keep notes or a log 
book and to track down the "rarer" countries. 

At this stage, some (though, unfortunately, far too few) 
enthusiasts decide to learn the morse code partly to conquer new 
frontiers and partly to give a considerably wider scope to their 
DX hunting. 

A listener who has gone this far is almost certain to turn his 
mind to the possibility of getting on the air himself. Many 
listeners who cannot read morse think on these lines too. And 
it is here that the majority of enthusiasts are in need of guidance. 

In this direction we cannot advocate too strongly the advan. 
tages of meeting other enthusiasts, particularly experienced 
amateurs, and the best way of doing this is to join the nearest 
local radio club. The prospective, and actual, licensed amateur 
will also derive much practical benefit from joining our National 
organisation, the Radio Society of Great Britain, without whom 
amateur radio facilities in this country would be less favoumbl 
than they are. 

The short waves offer something for all tastes - listeners and 
transmitters and all variants thereof. One or both of our 
November and December blueprints, with their accompanying 
data, should appeal to most interests. 

F 
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Our nest Issue dated January will be published en DKaabr ikle 
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0\\, FIRELESS 
London -Bristol Telephone Link 

NEWS AT HOME 
AND ABROAD 

December, 1963 

JONDON and Bristol are to he connected by a microwave radio 
link which will provide 960 new long- distance telephone circuits 

between the two cities. The G.P.O.'s new 600ft. tower will be the 
London terminal point where transmissions will originate or be 
received. 

Standard Telephones and Cables Ltd. has been awarded the 
contract to provide the equip- 
ment for the link, which will 
operate in the 4,000Mc /s band 
and which will consist of one 
" working " and one " standby " 
radio channel, with immediate 
automatic changeover in case of 
fault. 

Radio waves between Bristol 
and London will cover the 
distance in a series of " hops " 
between a number of towers 
being built along the route which 
will receive and retransmit the 
signals in turn. 

Pacific Telephone Cable Progress 
AT the time of going to press the Commonwealth telephone cable 

across the Pacific Ocean was less than 700 miles off being 
complete. All that remained at that point to be laid was a section 
south of Hawaii. 

The- cable -laying ship " Mercury ", of Cable and Wireless Ltd., 
has the task of making the final part of the lay in the Central 
Pacific, which was to join the cable from a point 300 miles north of 
Hawaii, where H.M.T.S. " Monarch " had finished her part of the 
lay, to a point 700 miles south of Hawaii, to where the cable had 
been laid from Fiji. 

APPROACH RADARS 
PRECISION approach radars 

(PAR) made by Standard 
Telephones and Cables Ltd. are 
already used extensively at air- 
ports in the U.K. and several 
countries overseas, and now a 
further 12 of the new model 
SLA -3C equipments are to be 
supplied to the R.A.F. 

These radars are especially 
designed to monitor the high- 
speed, low -angle approaches of 
small fighter aircraft and this 
latest equipment produces more 
consistent and reliable echoes 
than earlier models. The displays 
on two 17in. monitor screens 
indicate the aircraft's position, 
elevation and distance from the 
airfield. 

On the airfield itself is sited 
the main radar head. This is 
remotely controlled from the 
airfield control tower and may 
be rotated so that a number of 
runway approaches can be 
covered_ 

ORDERED FOR R.A.F. 

An R.A.F. officer observing the display console of the SLA -3C approach radars 
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UNIQUE AUDIO SYSTEM FOR POWER STATION 

THE installation of a compre- 
hensive system of loud- 

speakers in the newly opened 
Rugeley power station introduces 
a technique of centralised control 

from a main control room rather 
than the localised on- the -spot 
control of the turbo -alternators 
which has been the practice in 
earlier stations. 

707 

The new system has been 
installed by Standard Telephones 
and Cables Ltd. and includes 
about 200 reflex loudspeakers 
which are placed at key positions 
on the operating floor and which 
broadcast instructions to operat- 
ing personnel from the control 
room. Staff can reply through a 
number of microphone units in 
the area; these are also 
connected to the loudspeaker 
network to enable other floor 
personnel to hear both instruc- 
tion and -reply. 

Considerable noise exists in 
the operating areas and so STC 
engineers used 12 15W ampli- 
fiers to feed the system. These 
amplifiers are housed in a special 
suite and provide 1,800W of 
audio amplification. Special 
microphones were also used 
where the high noise level would 
have made standard equipment 
unacceptable. 

The I800W audio amplifier suite 
in use at Rugeley power station 

U.K. SECTION OF IEEE FORMED 
AS a result of the merger of the Institute of Radio Engineers (IRE) 

and the American Institute of Electrical Engineers (AIEE) to 
form the Institute of Electrical and Electronic Engineers the U.K. 
and Eire section of the IEEE has been duly established. 

The IEEE is a " non -national " professional society of some 
160,000 members organised in nine regions and with learned society 
activities designed to serve the expanding field of electrical and 
electronic engineering. 

The U.K. section is part of the European region and its member- 
ship represents about half the total for that region. The section's 
aim is to achieve close co- operation with the IEEE, IRE and other 
professional bodies so that members of all these societies can benefit 
from the many hundreds of con- 
ferences and meetings which until 
now have remained practically 
exclusive to their own members. 
A more efficient exchange of 
matters relating to this field of 
engineering between the United 
States and the U.K. will also 
result from the section's activi- 
ties. 

The good relations enjoyed 
between the Institution of Elec- 
trical Engineers and both the 
AlEE and IRE has been 
extended to the IEEE, evidence 
of which is given in the provision 
made to the U.K. section by the 
IEEE of an official address and 
set of offices at the London head- 
quarters of the IEEE. 

TRANSMITTERS FOR 
ROYAL NAVY 

COMMUNICATION transmit- 
ters, type NT204, made by 

the Marconi Company Ltd., have 
already seen considerable service 
with the Royal Navy and now 
under a new order from the 
Admiralty the company is 
supplying more equipments. 

All the new equipment is for 
use on naval vessels, the compact 
design -made possible by the use 
of transistors and silicon recti- 
fiers- making these 500W trans- 
mitters extremely suitable for 
shipboard operation. 

INTERNATIONAL 
SYMPOSIUM 

THE British Institution of 
Radio Engineers is arranging 

an International Symposium on 
" Cold Cathode Tubes and Their 
Applications " which will be held 
in Cambridge from March 17 -19, 
1964. 

RADIO COMPASS 
FOR LAUNCH 

FOR contestants in the off- 
shore power -boat race, 

recently held off the South Coast 
between Cowes and Torquay, a 
fast and accurate method of 
position fixing was vitally impor- 
tant as small navigational errors 
could cause loss of valuable 
time. And so this year the 
racing launch- " Tranmontana " 
-last year's winner of the 
event -had fitted a Marconi 
automatic radio compass (type 
AD722). This is the same type 
of equipment that is used in 
many high -speed aircraft and on 
this occasion the equipment 
made use of the marine and 
aeronautical beacons situated 
along the Channel coast for a 
constant check on the launch's 
position. 
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Beginner's lOwatt TRANSMITTER 
The circuit and wiring diagrams of this 
transmitter are illustrated on one side 
of the Blueprint given away free with 
this issue of C'Practical Wireless" 

BY D. GIBSON (G3JDG) 

EVERY year more and more people are 
becoming licensed to use transmitting 
equipment on the amateur bands. The 

number in England to date is around the 10,000 
mark and is likely to go on increasing each year. 

Unfortunately as the number of " hams " 
increases, the size or width of the bands on which 
transmission is permitted remains the same; indeed 
in some cases it has actually been reduced. This 
has inevitably led to very crowded bands with the 
grim outlook that they will become even more 
crowded as more licences are issued. 

Back in the very early pioneering days the stability 
of a transmitter and the bandwidth of the receiver 
did not assume such paramount importance. If a 
c.w. note varied up or down even as much as a 
kc ̀ s or so it did little harm since there was ample 
bandspace available and fewer stations, plus the 
wide bandwidth at the receiving end. 

Nowadays the picture is very different. 
Frequency stability is imperative and often the 
only place to transmit may be a tiny gap between 
two other signals. Any drift at the transmitter 
will result in interference to one of the signals on 
either side, plus the fact that at the receiving end 
the receiver now has to sort out two signals -and 
has to retune each time the drift is evident. 

A novice having just acquired his " ticket" is 

immediately faced with the problem of equipment. 
The receiver is often a commercial product but the 
transmitter is usually a home -built unit. Good 
designs for a suitable receiver have appeared from 
time to time in PRACTICAL WIRELESS as have 
circuits for transmitters. Unfortunately there 
appears to be so many different circuits with such 
widely differing values, etc., that the beginner, after 
reading many of them, becomes confused as to 
which design to build. Should there be a buffer 
stage, v.f.o. or crystal control? What type of 

output circuit and why for the same valve? Doe 
one designer specify a certain resistor as 33k1 
while another has the value at 22kí1? All thes 
questions arise and tend to confuse and cloud th 
issue. 

The present circuit is a compromise (who 
circuits aren't ?). It has its limitations but it ha 
been designed so that the beginner may get th 
greatest value for cash outlay. First it is simple 
so simple one might say foolproof. 

A large multiband rig usually has a v.f.c 
control to adjust, after which the anode curren 
may be checked. Next the meter has to b 
switched to read grid current of the powe 
amplifier and the grid tank circuit tuned up. Th 
drive control would then be adjusted (usually 
variable resistor in the screen supply of the drive 
valve), after which the meter is switched once mor 
to read p.a. anode current, and the p.a. resonates 
-not to mention the bandswitch or switches. 

By contrast the circuit shown in Fig. I on th 
blueprint has only one meter, which is ne 
switched at all, and two tuning controls for us 
in conjunction with the meter. The third kno 
merely selects the desired band and once se 
requires no further adjustment. 

The transmitter will work on four amateu 
bands:- 1.8 -2.0, 3.5 -3.8, 7 -7.1 and 14- 
14.35Mc/s with only two crystals if desired. I 

also has the advantage that a v.f.o. may b 
constructed later and plugged into the crysta 
socket and /or the unit may be used as a drive 
for a higher power p.a. stage perhaps containin 
valves like the 807 or the newer 6146. It also ha 
the advantage in that it is completely sell 
contained with its own power supply unit an 
would, of course, serve as a very useful standb 
transmitter. 
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It might be as well to discuss the design and 
choice of circuit before moving on to the actual 
constructional side. This will enable the newcomer 
to appreciate some of the problems of selecting a 
suitable circuit. 

DESIGN CONSIDERATIONS 

Fig. 7 depicts some of the possibilities for a 
small transmitter suitable for the I.f. bands. The 
combination of Fig. 7(a) shows a variable 
frequency oscillator with its own power supply 
unit. The v.f.o. is coupled directly to the aerial, 
which is undesirable since the v.f.o. should (for 
good stability) work into a constant load. The 
aerial does not prevent an unvarying load; it will 
vary with frequency and slight movements in the 
wind will be reflected back to the frequency 
determining circuits. Any harmonics generated by 
the v.f.o. will be taken directly to the aerial and 
this again is not a good practice. 

Fig. 7(b) is identical to Fig. 7(a) except that the 
frequency is now controlled by a quartz crystal. 
Many might think that this is the 
answer, for if the crystal pro- 
vides stability and will oscillate 
at only one frequency the vary- 
ing load argument no longer 
exists, and this arrangement 
should be an ideal and very 
simple transmitter. 

Unfortunately this is not true 
and the frequency stability of a 
crystal can vary- temperature is 
one factor. Where frequency 
stability is vital the crystal is 
kept in a crystal oven to ensure 
that the temperature is constant. 
Also, high output and stability 
do not go together. The aerial 
coupling might well prove tricky 
and there would probably be a 
tendency for the note to vary as 
it was keyed or, put another way, 
the note would chirp. 

Ideally Fig. 7(c) would seem to 
fit our requirements. It has a 
crystal oscillator for stability, 
run at a low level, followed by a 
p.a. stage which fulfils two 
important functions -it amplifies 
the signal and its grid presents a more constant load 
to the c.o., effectively isolating it from the antenna. 
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14Mc /s, plus switching, and although this arrange- 
ment is quite feasible it does present extra 
switching complications and was rejected for that 
reason. 

Since the triode failed to produce the necessary 
output and as resonant anode circuits were decided 
against, the obvious choice was to use a tetrode or 
pentode and this arrangement is shown in Fig. 8(c). 
This circuit differs from the previous ones in 
several ways. First the crystal is now between 
grid and earth. The oscillatory circuit is set up 
between grid and cathode. Crystal excitation can 
be controlled by the values of Cl and C2, which 
form a capacity tap. If Cl is variable it can be 
adjusted for each crystal; however, it is possible to 
arrive at compromise values for Cl and C2 and 
so avoid the use of another variable. 

The output is taken from the anode circuit and 
is electron coupled to the grid circuit via the inter - 
electrode capacitances of the valve. The screen is 
at earth potential as far as radio frequency is 
concerned, due to the low impedance path offered 

(a) (b) (c) 
Fig. 7: Three possible arrangements for a low p-swer transmitter. 

H.T.i- 

l /% (a) i// 4 (b) (c) 
Fig. 8: Crystal oscillator circuits. 

by C3. Greater output is available from this 
circuit, due to the higher gain of the pentode, 
together with higher anode voltages permissible, 
the screen being held at a lower potential. This 
arrangement proved to be satisfactory and a 
reasonable output was obtained on both funda- 
mental and second harmonic. 

C.O. Circuits 
Having decided upon the basic structure the 

immediate problem was the design of a suitable 
c.o. and the first circuit considered is shown in 
Fig. 8(a). This is one of the simplest circuits for 
a crystal oscillator but turned out to be inadequate 
for present requirements. The anode voltage must 
be kept very low, otherwise there is a great danger 
that the crystal will heat and fracture. With low 
anode voltage there was sufficient drive from the 
fundamental frequency but insufficient output on 
harmonics. Since the second harmonic would be 
the only one required it would be possible to place a 
tuned circuit in the anode as in Fig. 8(b), but this 
would have meant the complication of two 
resonant circuits, one for 3.5Mc /s and one for 

P.A. Arrangement 
P.A. (power amplifier) stages can assume a wide 

variety of forms but the two factors most varied 
are (a) the means of obtaining bias and (b) the 
tank (anode) circuit. 

Fig. 9(a) shows battery bias and a conventional 
parallel tuned circuit anode load. Both these 
methods were decided against. Battery bias 
required an odd battery floating about and is 
seldom used these days anyway. The type of 
anode load shown has the disadvantage that both 
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fides of the variable capacitor are at h.t. and this 
would involve constructional difficulties. 

It would be possible to earth the anode tuning 
capacitor by the arrangement shown in Fig. 9(b) 
and this is a favourite with many constructors. 
However, if one adopts Fig. 9(b) there still remains 
She problem of feeding the aerial. Link coupling 
is (me but remember this is a multiband trans - 
mitter and what is right for 1.8Mc /s will be no 
good for 14Mc /s. The link turns will need to be 
varied and, probably, so will the position of the 
link up and down the coil. This link coupling 
problem also applies to Fig. 9(a). 

A method of avoiding these difficulties is shown 
In Fig. 9(c). Here the aerial is tapped up and 
down the coil and a very precise match may be 
obtained in this way, L1 acting as a form of auto- 
transformer. However, any unwanted harmonics 
present in the anode will be fed directly to the 
aerial and there will be harmonics present. (Didn't 
we use a pentode c.o. in preference to a triode for 
the express purpose of greater harmonic output ?) 

Also, with a coil of some 40 turns there will be 
a great number of tapping points to ensure correct 
matching on four bands and a rather unwieldy 
switch needed for Si. 

The final arrangement arrived at is shown in 
Fig. 9(d). It has a mixture of cathode bias and 
bias derived from grid drive. When drive is 
applied a voltage will be set up across R1, auto- 
matically biasing the grid. This type of bias also 
sends to be self- adjusting -the greater the drive 
fhe greater the bias. 

i (d) 

Fig. 91 Varian power amplifier stages. 
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Since R1 does all this why do we also need 
cathode bias? R2 is included as a safety bias 
because in the absence of drive (i.e. when the key 
is up) there will be no bias on the p.a. valve and 
its anode current, with no bias to limit it, would 
immediately soar to such a value that the valve 
would enjoy a short life, although a bright one. 
R2 limits the anode current to a safe value. The 
value of R2 is calculated so that with no drive the 
p.a. is in Class A and, with the key down, in 
Class C. 

Aerial Matching 
The output circuit is the familiar "Pi" coupler; 

it has two variables and is easy to tune. It saves 
a coil with many taps and at the same time will 
match a number of different aerials, although it is 
happiest feeding a low Z in the region of 80n. By 
fortunate coincidence this is just about the 
impedance of a centre -fed dipole. 

One of the assets of a "Pi" tank is that it helps 
in the reduction of interference due to harmonics 
and is said to afford four times the protection than 
would be given with 9(a) and 9(b). This does 
not mean that if a "Pi" tank is used no harmonics 
will get through to the aerial, but it is a step in the 
right direction. 

Choice of valves will depend largely on the 
output required. The transmitter was to be low 
power -not more than 15W, bearing in mind that 
for one of the bands (1.8- 20Mc /s) only 10W is 
permitted anyway. The Brimar 5763 is a valve 
intended for ri. use and has a maximum output of 
just 15W, so that running it around 10W allows it 
to " cruise along" comfortably. 

For those who may consider that QRP (low 
power) doesn't stand much chance these days, 
especially competing with 100W stations, it is 
interesting to note that GW3AHN has worked 
some 300 different countries using only 25W. The 
difference between 25W and 15W at the receiving 
end is infinitesimal. 

FINAL DESIGN 

The final circuit is that of Fig. I on the blue- 
print. It consists of a pentode crystal oscillator, 
followed by a beam tetrode power amplifier. The 
output circuit is the familiar " Pi " coupler and 
values are so chosen that it will resonate on any 
one of the four bands- 1.8Mc /s- 14Mc /s. On 
the two lower bands (1.8Mc /s and 3.5Mc /s) extra 
capacitance is switched in via the bandswitch SI. 
The same switch also selects the correct value of 
inductance for the band required. 

The Power Amplifier 
A safety bias resistor of 150f1 is situated in the 

cathode lead of the p.a. in order to limit the anode 
current during no -drive periods and this resistor 
is bypassed to earth by C7. This combination 
gives approximately 7V bias, which is sufficient to 
limit the valve current to a safe value and corre- 
sponds to the optimum value (725V) for Class A 
operation. 

The screen resistor R6 is merely to lower the 
h.t. voltage to 250V, which is the maximum 
voltage recommended by the valve makers. C8 is 
the normal screen bypass capacitor. The anode is 
fed via the meter and L3. The choke ensures that 
ri. is kept out of the h.t. line and also out of the 
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meter. To further assist this the meter and L3 are 
decoupled to earth via C6. 

C9 is a blocking capacitor to isolate VC1, VC2 
and the coil L4 from the h.t. and to prevent the 
aerial being connected directly via L3 and L4 to 
h.t., a habit frowned on (particularly by the 
GPO) for reasons of safety. 

The value of the grid resistor is chosen to 
provide around -60V bias under key down (i.e., 
drive applied) conditions. The correct value would 
really be slightly lower than would at first appear 
correct since some 7V bias is constantly applied 
through the action of the cathode resistor. How- 
ever, in this instance the preferred value of 
22kO was tried and proved satisfactory in every 
way. 

C4 blocks the h.t. from the grid of V2 and also 
" passes" the r.f. signal on to its grid. It should 
be a good quality component since a capacitor 
which is not reliable in this position can cause a 
wealth of grief at a later date. 

The - Oscillator 
The r.f. choke anode load L2 in the anode of 

VI again assists in preventing r.f. from getting 
into the h.t. line and is supported in this applica- 
tion by C3. The screen of V1 is fed via a potential 
divider formed by R2 and R3, the latter being 
decoupled to earth by C5. The value of R2 is 
chosen so as to keep the screén voltage down to a 
safe value and the potential divider arrangement 
helps to keep the screen volts a little more constant 
since current through the valve will vary greatly 
when the stage is keyed. 

The regulation would be far superior if R3 had 
been of a lower value but the network would then 
draw far more current, requiring the use of high 
wattage resistors. 

The oscillatory circuit proper is formed between 
grid and cathode of Vl. The crystal X1 fixes the 
frequency with -Cl and C2 forming a capacity tap 
across it. The 68ko resistor R1 is used to provide 
the means of developing sufficient bias and the r.f. 
choke Ll allows a d.c. return for the cathode while 
still allowing it to take up the correct r.f. potential 
from the tap formed by CI and C2. 

R.F. Choke 

It is very desirable that the three r.f. chokes he 
dissimilar. As will be appreciated, an r.f. choke 
is really a coil and possesses a certain inductance. 
Similar r.f. chokes will have similar inductance. 
This inductance, together with stray capacitance, 
which is always present, forms a tuned circuit 
which will be resonant at a particular frequency. 

It is now very clear that if chokes are similar 
there is a very good chance that they will resonate 
at the same frequency and one will have, in effect, 
a tuned- plate /tuned -grid oscillator giving rise to 
spurious effects -a most undesirable affair, par- 
ticularly in a transmitter which is radiating a 
signal. 

Keying 
The place to key is always a debatable subject 

and a number of solutions to this problem are 
possible. The method shown is very common and 
is used in a great number of transmitters. 

Many amateurs prefer to key in the cathode of 
the p.a., leaving the c.o. always running. This 

usually means that greater currents are presented 
across the key contacts themselves, tending to give 
rise to key clicks. 

It .ppeared that a lower power stage would be 
more suitable to key, although the possibility of 
chirp when keying a c.o. would have to be con- 
sidered. However, the circuit as shown has proved 
very satisfactory. 

Key Clicks 

It may in some instances be necessary to place 
a small capacitor across the key lead if clicks 
become objectionable. If this is done the 
capacitor should be wired with the shortest 
possible leads directly across the contacts of the 
key itself. A value of 0.11AF is suggested as a 
starting point. 

Construction 
The first step in construction is, of course, to 

obtain a suitable chassis and case. The items used 
here are supplied complete with front panel. 
by Messrs. H. L. Smith (see components list), the 
front panel and case being already sprayed in 'r 
hammer finish. 

The dimensions shown in Figs. 10 and 11 are 
for the particular components used in the origin 
model and may vary slightly if other items are 
substituted. For instance, it may be that a IQf{ 
choke is either to hand or more easily obtainable 
than the 15H shown. Also, of course, different 
makes of 10H or 15H chokes may have the holes 
in the mounting lugs spaced differently and this 
should be borne in mind when drilling the chassis. 

The safest practice is to collect all the com- 
ponents first before starting work with the drill. 
These can then be placed on the chassis in their 
appropriate positions and the desired places for 
the mounting holes can be marked exactly, thus 
eliminating any guesswork. Care should be exer- 
cised when mounting the valveholders to ensure 
that they are orientated in the correct positions. 

The holders of VI and V2 are so aligned as to 
provide the shortest possible lead between the 
anode of VI and the grid of V2. The small shield 
between the c.o. and the p.a. stage may not be 
necessary. However, it is always a good plan to 
ensure no interaction between oscillator and 
amplifier as any feedback between the two stages 
world be disastrous. 

The screen was made in approximately two 
minutes from a piece of tinplate cut with a pair 
of the XYL's scissors. Aluminium would doubt- 
less be considered better and some may point out 
that where tinplate and chassis meet there will be 
a jnmction of dissimilar metals which may provide 
a thermo effect. However, no deleterious effects 
have been noted to date but those who have some 
aluminium to hand may prefer to use that metal. 
The tinplate is very cheap and can be obtained 
from most good ironmongers. 

Front Panel 

The front panel is quite straightforward so far 
as construction and metalwork are concerned and 
readers are referred to Fig. 10. It is perhaps a 
little unusual to use a coaxial socket for the key 
instead of the more common jack plug and socket 
combination; however, with the coaxial plug 
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method- it does mean that the key lead is shielded 
all the way from the key right into the rig itself. 
Also it's not a very brilliant practice to carefully 
shield and screen a transmitter only to radiate 
spurious signals from a key lead. The coaxial 
cable also affords a measure of protection from 
outside influences on the oscillatory circuit via the 
key lead itself. For those who would be happier 
with a jack plug and socket these may be substi- 
tuted but the use of screen lead is strongly advised. 

The crystal socket is a double one to take 10X 
and 10X7 types, both of which are obtainable on 

(a 11 %8 ' 

( 
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the capacitors forming the capacity tap (Cl and 
C2) are less than bin. long! The components 
forming the grid circuit are kept well away from 
those of the anode circuit and the heater wiring 
is in twisted flex, the pin 4 of each valve being 
earthed at the valve base. 

If these few commonsense rules are observed 
very little difficulty should be experienced. 

Note that the position of the c.o. valveholder 
and key socket SKI are positioned to practically 
eliminate any leads to LI, while L2 has a longer 
lead from the valve pin to allow it to be kept as 

far as possible from the LI. It 
is shielded from L3 by the tin- - 

p-i 

2V-4 
AERIAL 

25 47.f>. 
4;i° 35 7.0 

TUNE MATCH 1'a. 

Vc VC2T 

l'-2a 1 lie v2 

3?á - 
ON 

Fig. 10: Details of the front panel. 

the surplus market. It is, of 
course, possible to put all the 
crystals inside the case and put a 
rotary switch on the front panel, 
thereby perhaps affording a more 
neat and compact layout. 

It should be remembered, 
however, that miniature valves 
run very hot and it was decided 
to use the plug -in method in 
order to keep crystals out of the 
case and out of any temperature 
change that must inevitably 
occur. This also facilitates the 
rapid exchange of crystals. 

Although designed to work on 
fundamentals it is permissible to 
use only two crystals and still 
enjoy operation on four bands, 
V2 being made to act as a 
frequency doubler on 3.5 and 
l4Mc /s at slightly less efficiency. 

L 2 
Tt 

3;8 

plate screen and L3 is at right - 
angles to it, so no trouble should 
be experienced on this side. 

The mains wiring to the on/ 
off switch is twisted and tucked 
round the edge of the chassis 
purposely to keep it away from 
all other wiring. 

Choice of Crystals 

A point to remember as 
regards choice of frequency on 
which to operate is that in 
general most bands are roughly 
divided into phone and c.w. 
portions. The tendency is for 
c.w. stations to use the l.f. 
portion and users of phone to 
occupy the h.f. portion. This 

11%2 

lc C 
-+- ©- 

""1+ 
3 ?f 81 2iq - 

c O V 3/B B 1 c 
s 

+c+i jq lie 

Fig. 11: The layout of the chassis. 

Wiring Up 
The wiring up of a transmitter requires care if 

satisfactory results are to be obtained. All leads, 
particularly around the valve bases, should he as 
short and direct as possible. Pretty wiring with 
neat little bends and odd leads across to a tag - 
board are all very well but in a circuit which is 
to generate a stable signal . it is only inviting 
trouble. 

Note that no tagboards have been used at all 
and that all connections have been made right up 
to the valve pins themselves. The "leads" to 

should be borne in mind when selecting 
and is especially important if frequency 
is envisaged. 

Tuning Up 
Insert crystal, set SI to appropriate band and 

depress the key. With a 240V 15W bulb connected 
to SK2 set VC2 to approximately mid position. 
Tune VCI for a minimum dip -i.e., lowest reading 
on Ml. The 15W bulb should now glow, indicat- 
ing r.f. Rotate VC2 to bring the meter reading 
up to the desired input. The bulb should now 

-continued on pogo 736 

a crystal 
doubling 
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transmitting 

aerials 
M 411D4 

Figure numbers referred to 
in this article relate to 
illustrations given on the 
reverse side of the Blue- 
print. 

THE problem of a suitable aerial is one which 
confronts every amateur transmitting and 
receiving station. Unfortunately a well 

designed aerial which gives very satisfactory per- 
formance at one location often fails to duplicate 
the results when erected at another. This is most 
puzzling to some, since the exact dimensions are 
precisely the same in both cases. 

It should be remembered that many things affect 
the performance of an aerial. Proximity to other 
objects is one example, especially if the objects 
are earthed or are metal (such as telephone wires, 
guttering etc). Height above ground is . another 
factor which can affect performance, and even the 
nature of the soil itself can be a determining 
factor. 

Half-wave Dipole 
The " basic" aerial can be considered as shown 

in Fig. 1 on the blueprint, and will be 
recognised by many as the conventional half - 
wave dipole. " Basic" because the performance 
and radiation patterns of nearly all antennas 
are given " with reference to " the dipole, and 
because the half -wave dipole has been with 
amateur radio since its pioneering days. 

It has distinct advantages over its rivals and is 
well worthy of consideration. It bears the merit of 
simplicity. No stubs to tune, no complicated 
matching devices, and no tricky tuning procedures. 

Construction? Take a piece of wire half a wave- 
length long at the transmitting frequency, cut it in 
half and connect a length of ordinary co -ax cable, 
and hoist it up as high as is practicable. All rele- 
vant data neded is given in Fig. 2. 

It will be immediately obvious that very few 
people will have sufficient space to errect a dipole 
for 1.8Mc /sand many others will not even be able 
to manage one for 3.5Mc /s. However the 7Mc /s 
length will fit most gardens and the length of 
14Mc /s will enable even the smallest space to be 
utilised. 

It is permissible to tilt the aerial or bend it and 
so save further space. The polar diagram will not 
remain the same but this is not such a criterion 

where space is a vital factor. Fig. 3 on the blush 
print gives two ideas along these lines. 

Polar Diagrams 
A polar diagram is a pictorial representation of 

the radiation characteristics of an aerial. This 
merely means that if r.f. is being fed into an aerial 
the polar diagram will tell us in which direction it 
is being radiated. If the system radiates more in 
one direction than another it is said to be 
directional. 

The polar diagram of a dipole is approximately 
that shown in Fig. 4. The line AB represents the 
aerial looking directly down from above. This 
polar diagram tells us that with this particular 
antenna there will be maximum radiation at right 
angles to the wire and minimum off the ends. Thus 
if it is desired to work certain countries in a 
particular direction, the aerial should be erected 
bearing this in mind. 

The dipole has one great disadvantage: it will 
only function well on 'the band for which it is cut. 
There is one exception to this rule and that is the 
7Mc /s dipole, which will also work quite well on 
21 Mc /s. 

Against this disadvantage are the facts that it is 
easy to feed and it is " selective ", as it will only 
work on one band and is in effect another tuned 
circuit. This extra selectivity is a decided asset as 
far as T.V.I. (interference with television reception) 
is concerned and also aids in reception on crowded 
bands. 

Pi- coupler 
The Pi- coupler is famous for its ability to match 

various loads successfully. However it is usually 
designed to feed into a low impedance and the out 
put or loading capacitor is rated accordingly. One 
way to ensure a low impedance is to select a single 
length of wire a quarter -wave long. Non-mathema- 
ticians refer immediately to Fig. 5 on the blueprint* 

Single Wire 
As will be seen, the space requirements are much 

less than for the dipole, and for a limited space 
this type of aerial may prove the answer. Note that 
the length is measured right from the transmitter 
output terminal to the far end. Often a random 
length somewhere between the dimensions given 
will load up satisfactorily. If difficulty is experi- 
enced in loading such a wire it will often suffice to 
lengthen or shorten it by a few feet. 

Vertical Aerial 
No examination of aerials would be complete 

without mention of the vertical type. This has 
distinct advantages over the others and is favoured 
by many Dx. enthusiasts. 

Its first advantage is that it is omni- directional 
and a glance at the polar diagram in Fig. 6 will 
show that it radiates (and receives) equally well in 
all directions. Again the view of the aerial is from 
directly overhead. 

Its second advantage is the one that makes it so 
attractive to amateurs: it radiates a great deal of 
the energy at low angles, which is an extremely 
desirable factor in Dx. work. It is possible to con% 
struct a multi -band vertical which will give a good 

-continued on page 731 
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MAKING A MODERN RECORD PLAYER 

\OW that ECL86 valves are easily obtainable 
it is possible to construct a useful portable 
record player for a reasonable sum. The 

3 CL86 is a modern noval -based triode -pentode 
' alve, the triode portion having an amplification 
factor of 100. The output pentode will deliver up 
to 4W of audio with an input of only 32V r.m.s. 
and because this is more than adequate for the 
use required, some losses due to tone control 
insertion can be afforded. 

Record players are always in demand especially 
by the younger members of families and a well - 
built, safely constructed version makes an 
excellent gift and is usually well received if the 
case is of handsome appearance. Various portable 
cases are available to readers from time to time 
via advertisers announcements -as are complete 
kits -but before making a final decision to pur- 
chase it is wise to consider exactly what is being 
offered. 

One of the first things to be decided is whether 
the proposed record player is to incorporate a 
single -play or autochange unit and although the 
former kind does allow cheaper results the latter 
type is generally preferable as up to ten records 
can often be loaded on at the start and so save 
the user the wearisome job of putting each one on 
separately. Modern autochangers are not over- 
complicated and do handle discs less clumsily than 
some ham -fisted humans! 

MAINS TRANSFORMERS 

It will be discovered that a great many " kit " 
types employ the a.c. /d.c. principle, no mains 
isolating transformer being fitted. This principle 
has always been frowned upon by this journal and 
rightly so. for danger to life can result unless great 
care is taken. Of course, deletion of the mains 
transformer saves space and weight but the finan- 
cial saving is not so great as might at first be 

supposed. since from a constructor's angle the 
high capacitance and voltage capacitors required 
in transformerless versions are not inexpensive. At 
the present time a half wave " converter " type 
mains transformer capable of supplying up to 
45mA can be purchased for less than fifteen 
shillings. 

A SUITABLE AMPLIFIER 

Details of an excellent little amplifier for use 
with a portable record player are shown in Fig. 1 

where two valves are used, one as a rectifier and 
the other as a 2 -stage audio amplifier. Use of an 
indirectly heated valve instead of a metal rectifier 
is preferred because with the valve full h.t. is 
" delayed " (due to warm up time) and is not 
applied immediately to the amplifier proper. 

At switch -on h.t. builds up steadily due to the 
rectifier action at pin 3 of V2. The h.t. is applied 
direct to V1 anode via the output transformer 

by A. Sydenham 

primary winding, whilst h.t. is applied to the 
remainder of the circuit via R4. The reservoir 
capacitor C6B and the smoothing capacitor C6A, 
are large enough to ensure silent running and there 
is no hum. These arrangements for h.t. supplies 
allow maximum output and at the same time 
permit use of a low wattage resistor for R4. 

The fuse shown connected in the " earthy " 
lead of the mains transformer secondary winding 
is not absolutely essential and in any case may 
consist quite simply of a small 0-15A torch bulb. 

The output circuit is quite conventional and 
fitment of the volume control VR2 in its grid cir- 
cuit has been found most satisfactory. 

TONE CONTROL 

Extensive tone controls and negative feedback 
circuits are rather superfluous in the type of con- 
struction under review, for the necessarily small 
loudspeaker housed in restricted surroundings 
sets a limit to bass response. A simple control of 
tone is all that is required and is best fitted at the 
input where amplitudes are comparatively low. 

In Fig. 1 a portion of the output from VIA 
developed across VR2 is re- introduced to VIA grid 
via frequency conscious CI, and the response is 
varied as VR1 is operated. An alternative bass 
cut /boost arrangement is shown inset in the 
diagram and both have proved quite satisfactory 
in practice-, either being a considerable improve- 
ment over the frequently encountered " top cut" 
devices fitted to output transformers. 

The value of Rin may be selected experimentally 
in conjunction with the type of crystal cartridge 
employed, but normally values in the range of 
56kí1- 150kí1 will be suitable. 

CONSTRUCTION 

Detailed plans cannot be given because cases 
vary so widely. Usually these amplifiers are built 
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Fig. I: Complete ECL86 record player amplifier. 

on to the baffle board which carries the loud- 
speaker, and space is restricted. 

A small rectangle of 18s.w.g. aluminium (say 
8in x 5in.) is generally suitable as a chassis, it 
being bent about 1 fin. from one end into an "L ". 
Both valveholders can normally be fitted to the 
narrowest portion and the two controls on the 
other whilst the mains transformer, output trans- 
former and C6 can be affixed on the baffle board 
in the most convenient position. 

A certain amount of ingenuity is often required 
and it is important to consider the locations of 
leads carrying mains voltages. These leads must 
never be left " floating " from their connections 
but must be securely anchored. 

WIRING 

During wiring it is usually convenient to connect 
R4 directly between pins 3 of VI and V2 together 
with the appropriate C6 section. Screened leads 
must be used at the input and a short length of 
thin coaxial cable connected from Rin and chassis 
to the tag strip found on the underside of the deck 
will be . suitable. - Screening must be connected to 
chassis at both ends. Supply leads from the deck 
motor are carefully connected to T2 and SI as 
shown, assuming the motor to have its own on /off 
automatic switch. In this case leads for 230/250V 
a.c. working should be selected; any other leads - 
should be tied off and insulated. 

When the final setting up stage is reached the 
benefits of the mains isolating transformer will be 
appreciated, for it will_ be realized that no danger 
results from leaving çontrol knob grub screws 
uncovered, etc. 

A photograph of one amplifier constructed by 
the author is shown in the heading illustration. On 

220 

Fuse ® 

6.3 VAC á 

d% 

51 

AC, 
mains 

To 
Gram. motor' 
via switch 

COMPONENTS LIST 
Resistors: 

Rin see text R3 1800 1 W 
RI 100kû 'R4 I.2kfl I W 
R2 2.2k0 W R5 2200 1 W 
VRI IMSI potentiometer, linear (log. for inset 

circuit) 
VR2 I Mfg potentiometer, log. with switch 

Capacitors: 
CI 150pF ceramic or mica 
C2 2512F electrolytic 6V 
C3 0.1µF paper 350V 
C4 50µF electrolytic 25V 
C5 5,000pF ceramic 500V 
C6 32 x 32µF electrolytic 350V 
(All electrolytics wire ended) 

Valves: 
VI ECL86 V2 EZ80 

Transformers: 
TI Output transformer: Primary 700052; 

Secondary 3.750 or to suit loudspeaker 
T2 Mains transformer: Tapped Primary. 

Secondaries: 0 -230V at 45mA, 6.3V at 
I.5A (Osmabet) 

Miscellaneous: 
Valveholders (2) Noval. Metal for chassis, etc. 

this version the metal " chassis plate" required two 
bends because control knobs had to erupt from the 
carrying case at one side. When fitting any such 
chassis try and arrange for the valves to be 
operated upright. 

If when a trial record is played the "top" 
response seems excessive, increase C5 in value; if 
overloading occurs at high volume settings increase 
the value of Rin. Should hum occur suspect the 
triode input circuit and leads to VR2. a 
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RADIOACTIVITY 
IN RAIN 

A description of experiments carried out using 
geiger counter equipment previously published 
in P.W. 

By M. L. Michaelis 

IN the past years this magazine has published 
a number of articles dealing with Geiger - 
counters, to introduce our electronically- minded 

readers to this fascinating and topical field of 
" wireless experimenting" in the broadest sense. 
In particular, we published a simple digital counter 
with simple Geiger head in P.W. February-April 
1962, and in more recent times we published a 
highly sensitive Geiger head for liquid samples 
(P.W. December 1962 and January 1963) followed 
by an advanced digital register for working with 
this unit (P.W. April -June 1963). 

The articles just mentioned contained detailed 
information on some methods of preparing 
samples, and particularly on physical principles 
involved in these measurements and their methods 
of interpretation. In the meantime, detailed 
experience over a period of some two years has 
been obtained in operating the prototypes, and it 
is felt that a brief summary of the sources leading 
to successful signals with these units will be 
valuable to those readers who are working lvith 
equipment built to our designs in this field. 

Much has been learnt by the authors in these 
directions since the units were originally built and 
published, and it is customary amongst the brother- 
hood of experimenters not to hide the information 
gained wider a bushel! In passing, let it be said 
here that the designs as published have proved 
their reliability. All prototypes have been in 
extremely long periods of operation up to two 
years now, and the very few breakdowns 
experienced have been very trivial. 

OBTAINING SIGNALS FOR THE SIMPLE 
GEIGER HEAD 

This unit, as shown on page 1108 of the April, 
1962 issue of this magazine, used the Mullard 
MX146 Geiger tube, or preferably the companion 
type of greater sensitivity with a mica window to 
admit the radiation. 

Measurements are made with this tube by hold- 
ing a solid or liquid sample, whose radioactivity 
(atomic radiation emission) is to be determined, as 
close as possible to the Geiger tube, or window 
thereof if present. A suitable container such as a 
test tube can be employed for this purpose. 

A point discovered by the author only after 
some period of usage of this arrangement is that 
very much improved sensitivity is obtained if a 
small screw -capped p.v.c. bottle of about l0cc. 
capacity is used as container (such as used by 
doctors, or used for specimens in biological 

experiments), and the sample contained in it is drl 
or . nearly dry. An increase of effective sensitivitl 
of up to 10 times was found compared to the usi 
of liquid samples in test tubes, so that under soma 
circumstances this arrangement gave signals, fron 
samples on damp filter -papers in the p.v.c. bottles 
of comparable magnitudes to signals obtained wit! 
the inherently more sensitive liquid -sample Geige 
tube of the " Advanced Geiger Head " (starte( 
P.W. December, 1962). 

It has thus been found, surprisingly, that the twi 
types of head we have published are not till 
competitors originally imagined, but in fact an 
complementary, and that it is quite useful to have 
both of .them to hand if one is embarking upoi 
these experiments as an amateur in any great way 

The simple Geiger head, with the p.v.c. sample 
bottle, is useful for solid samples -particular]' 
those contained on filter papers. The advance( 
Geiger head is useful for all detailed studies o 
liquid samples, where superior sensitivity i 
obtained because these can be filled directly inti 
the Geiger tube involved. 

TYPICAL STUDY OF A RAINFALL 
Bearing the above remarks in mind, am 

assuming both types of Geiger heads and associa 
ted digital counters have been built and are avail 
able as published, the following method of study 
ing a typical rainfall has now been perfected am 
continually leads to most interesting results. 

A Small plastic bath tub 9f about two squar 
feet area shöuld be stood out in the open on th 
lawn or some other suitable position when rain i 

expected, and as soon as about a quart of wate 
has been collected (which can be within half ai 

hour or less if the rain is at all heavy), the rain 
water should be taken to the workshop and deal 
with quickly as described below. 

If necessary, experiments with weaker rainfal 
can be attempted from samples as small as a fet 
spoonfuls. In fact, the radioactivity of initial o 
slow rainfall is often many times greater than tha 
of heavy rainfall, so that the actual signals the 
obtained May not be much less than with larg 
samples!. 

FIRST IMMEDIATE MEASUREMENT 
The first step of each routine examination of 

rainfall is to give the advanced Geiger head a. 
immediate fill (some 8cc only needed), without an 
prior treatment, and set the Digital Register going 
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BRAND NEW AM /FM (V.H.F.) RADIOGRAM 
CHASSIS AT £13.13.0 (Carriage Paid) 

A.C. ONLY. Chassis Sze 16 z at z 511e. high. New manufacture. Dial 
141 z 4in. In 2 colours, predominantly gold. 
Pick -up Ext. Speaker, Ae., R., and Dipole Sockets. Five push buttone- 
OFF, L.W., M.W., F.M. and Gram. Aligned and tested. O.P. Transformer. 
Tone Control. 1000.1900 M.: 500.600 M.: 88.98 Mel. Valves HMO reel.; 
ECH81, EF89, EABC80, ELS4, E0085. Negative feed -back circuit. 
Speaker and Cabinet to fit chases (table model), 47/6 (poet 50. 
10 z 81n. ELLIPTICAL SPEAKER 26 /. to purchaeen of this chassis. 

.p TERMS: 
D 

(Chassis) 
a for V.R.F., 1216. Feeder dd 

payments 
ircus diagram 2/6. 

ALTERNATIVE DESIGN. L.W. 1000 -2000 M.: B.W. 17.50 M. (6.17 Me it: 
M.W. 200 -530 M.: V.H.F. 87 -100 Mee: Gram. position. Dial dark breezy 
and cold. Otherwise simile: to above chaeeia. Price 616.16.0 (ctrr. paid). 
TERMS: 6410.0 down and 6 monthly payments of £2.4.0. 

PUSH -PULL 
AMPLIFIER £5.5.0 

(8h Cart.) 

Brand new 200/240 A.C. mama. 
Bar, treble and vela controls 
with valves E2110, P.CC68 mud 
2 -ELS4 giving tall 8 w. Ono . 
12 z 31 z 34tH. With ads. tittles. 
for 2.3 ohm speaker. Front penal 

rnnemoPr screwed t., the enel may be removed and need as "flying punt-. 
fil erra version 2 x 4 w., same price. Flied panel. Tone a VoL Control.. 

TAPE RECORDER AMPLIFIER 
Type TBS. Fully 'built, high gain, low 
notre, priited circuit. Attractive grey 
and gold front panel 13 z 144n. Height 
54in. overalL Front to back shin. 

V oL and on /off tone. Mike, radio and ext. 
er lacks. Valves magie eye, ECC83. 

RZSO. Mains trans. Ready 
to bolt to B.S.R. Deck. Complete with 
switch wafer wired. Our Price ONLY 

aavvWable for Collar Deck s..Carr.). / extra 

. eÍ, _.! 
l . 

4 . 
THE "REGENT" 

6- TRANSISTOR AND 
DIODE PORTABLE 
COMPLETE KIT FOR ONLY 

£5.1 7.6 (Post 5/ -) 

500mW push -pull output. Ferrite rod aerial. Car aerial socket and coil. 
M.W. and L.W. full coverage. Operates on two 4.5v. cell. Printed 
circuit board 81 z 2 1in. AU holes drilled and component poeit.lono marked. 
Instructions 2/6 for 16p. (refunded on purchase of kit). Size 9 z 31 z 7111. 

8 e 2 110. P.M. high quality speaker. Attractive Vynair covered cabinet. 
two -tone. Two batteries 6/6 the pair (Ever Ready 128). Mallard transis- 
tors OC44, 2 z 0045, OC81D and 2 z 0091. Top grade Weymouth 
Radio coils and tranelormers. Alignment service U required 17/6 (Inc. poet). 
Write for list of prices. All parts supplied separately. Built in two hours. 

6- TRANSISTOR 
PORTABLE -Fully Built 

The " SCALA" for only 57.10.6, carr. 
paid. 86 z 2 z 54in. high. Choice of 
colours. Rexlne. M.W. and L.W. 
Ferrite aerial. Battery 216 extra. Printed 
circuit. Nicely styled. A professional 
lob. afin. ,psaker. Fully tunable M.W. 
and L.W. Super circuit. 

100 mF. + 200 F. ELECTROLYTIC. New 272 v. (320 v. surge). 
liar. z 1p in. dia.. 5/- each. (Post 11 -l. 
ALL ITEMS ARE HEW A Fg HD LLY BUILT UNLESS OTHERWISE 
STATED. TESTED BEFORE DESPATCH. 
Terms Available on Items over £5. Send 6d. (stamp, will do) for 20 page 
'Gust rated catalogue. Uelivery by return. C.O.D. 2/- extra 
ALL ITEMS GUARANTEED 12 MONTHS VALVES 3 MONTHS 

GLADSTONE RADIO 
"SCALA ", CAMP RD., FARNBOROUGH, Hants. 
Farnborough 3371 CLUSP:U sA FS. 

" flEALISTIC " 
'SEVEN' 

7 Tranelstor flnperhet. 350 
Millwatt output 4 -inch speaker. 
All components mounted on a 
engle printed circuit board 
size 5( z 511n. In one complete 
auembly. Plastic cabinet, with 
carrying handle, nee 7 z 10 x 
3 1In. External Socket for car 
aerlaL Ferrite rod aerial. 
Price for the complete parcel 
including Translator., Cabinet, 
Speaker, etc., and Full Con- 
struction Data: fä.19.6 P 

/.. 
PPO Battery 11/9. Data and instructions separately 2/6. Refunded If you 
purchase the parcel. 

_;- 

.. -.... ---.:,.,..--...-....:<. 

4 TRANSISTOR 
MINIATURE PUSH -PULL 

AUDIO AMPLIFIERS 
PRINTED CIRCUIT. gin. z 2111. z 14m. over transformers. Output for 
3 -ohm speaker. Suitable for microphone, record player, guitar and radie 
input. 0.12 volt battery required. Frequency range 100 cps. to 25 Kops. 
Push /pull output single ended. Instruction sheet provided. Fully wired 
ready for use. Two types available. I watt output, 96/ -, 16 watts 41/ -. 
P. a P. 26. 

THIS SUPERB SET for £9 
(Carr. pd.) 

0- transistor radio severed In sponge clean 
Duraoeor fabric, In latest two tone shades, 
M.W. and L.W. ferrite rod, provision for 
car aerial. 2- colour scale. With PPS bat- 
tery giving 300 hours sae. Weighs under 
4 Ib. With carrying hands. 12 x 71b high 
z 441n. at base tapering to 21n, at top. 
Brand new, tally guaranteed. 3 push 
buttons. 

5 WATT AMPLIFIER 
Oar price ONLY 66 / -, (pod. 5/ -1: a few hundred only; valves E731 sad 
EL84 with metal rectifier; e z 4 x 1 }in. high (lin. over EL84). Maine 
tram and o.p. with vol. and tone connote; on-off; coax input. 

SPECIAL REDUCTIONS ON GRAMOPHONE 
AMPLIFIERS 

10 watt type. gave 12 / -. With lin. speaker. Bale 124 z 8111. 200 -240 v. 
A.C. ECL82 and Rectifier. Tone and Volume. On/off switch. Two knobs. 
Ready to play. IIeeful for Steno. 45/-, Peet 5/ -. 
4 watt type. Save 201 -. Valves UY85, t1'80 and ULM. 200.240 v. A.C.. 
Covered balle 13} z 74111. (6 }la speaker), 3 front controls: base, treble, 
on- o1/voL 54/ -, poet 5/ -. 
84 watt type. Save 10 / -. 2} watt. ECCS3, ECL82 and EZ80. Controls 
volume, bale and treble. On /off switch. 200.240 v. A.C. O.P. trans. Sise 
12 z 34 z Sin. over valve. Suitable for microphone input and for Guitar 
96/., poet 3 / -. 

STEREO CONVERTER UNIT 
Converts existing Radiogram to play 
stereo records. Chassis 64 z 21 z Sin. 
overall height. Maine and O.P. trans., 
Metal Rect., ECL62 valve and all 
screws, panels, etc. Moulded front 
escutcheon, fully built, brand new, only 
extras needed, speaker and stereo 
cartridge. Full instruction lealet. 
Limited quantity at 30 /& (6 /6 P. is P.) 

TOP QUALITY RECORDING TAPE 
(Guaranteed) 

(11- per tape, an or more post free). 

4in. 600fí. .. .. 12/6 8910. .. 1200ít. 
Sly. 600ít. .. .. 12/6 55in. . I800ft. 
Sin. 900Pt. . .. 17/- lin. ., 12001t. 
Sin. . 1200ft. .. .. 30 /- 7:0. ,. 1800ft. 
511n. .. 850ft. .. .. 16/- 71e. 2400ft. 

1716 

37/- 
2616 
46/- 

BATTERY ELIMINATOR 
For 4 Low Consumption Valves (98 range) 90v. 15mA and 1.4v. 125mA, 
46/. (41- poet). 200 -250v. A.C. Also for 250mA, 1.4v. and 90v. 13mA at 
acme price. Two separate unite to replace existing batteries. 4 z 21 z 251n. 

and 3 x 21 x 14in. 

AMPLION "Aenlvette" for charging dry batteries. Mains operated 200.250v. 
A.C. Mee 41 z 2( x llin. with output socket and plug for 46v., 69v. and 
90v. H.T. with 1.3v. L.T. Price ONLY 27/6. 

HEATER TRANSFORMER 
Mains input giving 6.3v. 2 amp. Size 21 z 21 z lin. (241e. over winding), 
5/6 ea. Lees 10% for 12, or 00% for 50. P. P. 2/- for 1 to 6, poet free 
more than six. 
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SUB -MINIATURE 
ELECTROLYTICS 

FOR TRANSISTOR 

CIRCUITS 
These capacitors are ideal for miniaturised 
transistor circuits such as in pocket radios. Each 
is available with wires at opposite ends for hori- 
zontal mounting ( "H "), or at one end for vertical 
mounting ( "V "). 
Connection wires are welded for low resis- 
tance contact and solder coated for ease of 
assembly. The standard length is 11" for the 
horizontal range, cropped to -N" for the vertical 
range. 

December, 1963 

.á 

The capacitors are in insulated seamless 
aluminium cases and sealed with a synthetic 
rubber bung. 
Capacitance and Tolerance Standard toler- 
ance is -20%+ 100% of the rated capacitance. 
Operating Temperature Range: -20°C to 
+60`C. 

T.C.C. 
TYPE 

CE.8 . . 

CE.9 .. 

CASE SIZE 
IN INCHES 

MAXIMUM D.C. WKG. 
VOLTAGES AND 

CAPACITANCE GF) 
D L C 3V. 6V. 10y. I S V. 25V. 50V. 

} if 0.14 100 80 60 40 25 8 

i iF 0.2 250 200 160 100 60 20 

THE TELEGRAPH CONDENSER CO. LTD. 
RADIO DIVISION NORTH ACTON LONDON W3 Tel: ACOrn 0061 

THE 

PEMBRIDGE 

COLLEGE 

OF ELECTRONICS 

PROVIDES TRAINING 

IN RADIO 

AND TELEVISION 

CMP 2 

ATTENDING COURSE 
Full -time One -Year Course in Radio and Television. 
College course in basic principles for prospective 
servicing engineers. 
Next course commences 2nd January, 1964. This 
course is recognised by the Radio Trades Examina- 
tion Board (R.T.E.B.) for the Radio and Television 
Servicing Certificate examinations. Provides 
excellent practical experience on valve and tran- 
sistor radio receivers and all well -known makes of 
television receivers. 

To: 

The Pembridge College of Electronics (Dept. PII) 
34a, Hereford Road, London, W.2. 

Please send, without obligation, details of the One -Year Course. 

Name 
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RESULTS OF 
FOURTH EXPERIMENT 

pC /L = pico Curie per titre 

ipC = 10 0000 of 
1,000,000 

of a Curie 

1 Curie = equivalent of 1 gramme of Radium 
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Fig. 1: Actual results for radioactivity and its decay with time, for a pair of typical rain and snow samples. 

Both samples are from rain !snow which fell at the same time on the same day, 30th December, 1961, but at different 
places. The snow (full line) fell in Finsbury Park, London. The rain fell at the same time in Mainz, central Rhineland, 

W. Germany, and its behaviour is shown by the dotted line. 

About a pint of each sample was filtered, and the clear liquid boiled down to give a concentration of about 60 times. 

The two lines in the graph thus show the result of what was termed "Fourth Experiment" in the text. 

The concentrated samples were measured immediately after natural Radium- Product activity (see text) had decayed 

away, and again at various intervals over the next 500 days, as shown by the dots on the graph -lines. 

It is important to notice that both samples behaved virtually identically once they were more than about 120 days old. 

At times earlier than this, they differed widely; the Continental rain showed less initial activity than the British snow. 

The slight rise of activity over the first month or so, shown by the London snow, illustrates an effect repeatedly found on 

numerous occasions where rain or snow contained considerable proportions of really fresh debris from recent explosions. 

Such debris has not had time to reach equilibrium between the many types of atoms involved in the radioactive mixture, 

and this is generally evidenced by such initial increases of activity before the true decay sets in. The Continental rain 

from 30th December, 1961, clearly contained little fresh debris, but about the same amount of older debris as the London 

snow -because both showed practically identical activity once they were a few hundred days old. 

Provided one has the experiment running quickly 
enough after the rain has fallen, one generally 
obtains significant signals in all cases, sometimes 
even very large ones. What one is here measuring 
is the natural radium product activity washed out 
of the clouds and this can reach enormous inten- 
sities of up to 300 nanocurie per litre (" nano " is 

a thousandth part of a millionth of any unit. and 
one "Curie" is the radiation equivalent of a 
gramme of radium). 

This is a natural phenomenon which has been 
present through all historical ages and has nothing 
to do with man -made devices. The surprising fact 
is that it can reach intensities of up to 100 times 
the levels of atomic bomb fallouts which. if pro- 
longed, are considered dangerous! The great 

difference is the short life involved, which can he 
followed in this first experiment. 

The most common behaviour is that the 
observed signal halves itself every 50 minutes fox 

two or .three hours and then suddenly vanishes. 
Science does not yet know too much about these 
effects except their' existence, so that useful pioneer 
work, as in the days of early transatlantic short- 
wave transmissions by keen amateurs, is here still 
possible in studying the behaviour of these natural 
radium signals at various locations and for various 
weather conditions. 

As the radium traces involved originate from the 
rocks (not necessarily entirely locally, as winds 
have a great effect), the geology of the immediate 
and more distant surroundings has an important 
influence on them. 

The advanced Geiger head gives a " back- 
ground " count from cosmic radiation. etc., of 
some 40 counts per minute. This must he sub- 
tracted from the total registered: the remainder is 
the actual " signal " from whatever sample one is 

testing. The sensitivity of the advanced Geiger 
head is such that a concentration of some 3.5 natlq- 
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curie per litre of fill -liquid gives one signal -count 
per minute. 

As the natural radium- product signals can have 
initial amplitudes up to 300 nanocurie (though this 
is rare) per litre, huge counts can sometimes be 
observed when the untreated rain is filled into the 
head quickly enough -especially after summer 
thunderstorms which sometimes seem to enhance 
these effects. Normal values observed seem to lie 
between 30 and 60 nanocurie per litre, giving 
initial signals of 10 to 20 counts per minute, i.e. 
thg total count is 50 to'60 per minute. 

One should, after starting such an experiment as 
quickly as possible after the rain has fallen, read - 
off the digital counter on the register initially every 
10 minutes and, after an hour, every 20 or 30 
minutes.. 

The average counts per minute are then deter- 
mined for each of these periods, the known back- 
ground count subtracted, and the remaining signal 
counts per minute plotted on a graph against the 
"age " of the rainwater since it fell. Such a 
measurement should be carried out as long as any- 
thing still "happens", i.e. until the signal count 
ppeer minute no longer reduces. This will take at 
least an hour, and may take up to five hours. Each 
graph should be marked with all details of 
weather, time of day and year, amount of rain, 
how long it did not rain previously, and any other 
factors one may notice and may think as possibly 
nneful for a later attempt to study general trends 
shown in a large collection of such graphs from 
many rains over several years. 

If the signal count does not fall back to the 
known background count at the end of this experi- 
ment, but stays put at some higher value, still 
present after many hours, then the remaining 
signal represents a very high contamination from 
atomic bombs and should be subtracted from all 
signals plotted on the graph for the natural 
radium- product studies. 

Such atomic -bomb contaminations giving signi- 
ficant signals even in this first experiment on 
'Untreated rain are becoming more frequent, but 
are nevertheless no real cause for serious alarm. 
As already said, initial portions of slow rain tend 
to be more contaminated, very especially if much 
sulphurous industrial smoke is present, which 
seems to act as a " magnet " to debris from fresh 
atomic explosions. Under such conditions, atomic 
bomb debris signals larger than the huge natural 
radium- product signals have occasionally been 
noted with this apparatus, leading to remarkably 
high total counting rates exceeding 100 per minute 
at the start of this first experiment. 
SECOND EXPERIMENT 

Whilst the first experiment to determine the 
natural radium- product content is running, one can 
at the same time set about treating the main bulk 
of the collected rainwater. This should be filtered 
through an ordinary filter paper obtainable from a 
chemists. A small suction pump operating off the 
water -tap is here useful; a suitable set of appara- 
tus is also obtainable at a chemists. 

The filter paper should then be drained, rolled - 
np, and inserted into one of the 10cc p.v.c. 
bottles for standing in front of the simple Geiger 
head. The latter has a background count of some 
20 to 25 pulses per minute, and the sensitivity in 
this present arrangement can be as high as one 
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signal count for only 0.4 nanocurie total activity 
collected on the filter paper. Thus very consider- 
able amounts of the natural radium- product 
activity in the bulk of the water can here be 
registered, and it is an interesting study to note the 
relative proportions indicated on the two Geiger 
counters now running simultaneously. 

Alternatively, the filter paper can be washed 
immediately in some 16cc of dilute nitric acid, and 
the clear liquid, which now contains the filtered -off 
natural radium activity (and other activity) in a 
state of concentration so many times greater as the 
original as the amount of nitric acid used was less 
than the original bulk of water, can be substituted 
into the advanced Geiger head. 

As the original bulk of water is about a quart, 
and about 16cc of acid are used, a concentration 
factor of about 80 can be reached. The filter paper 
typically catches 25% of the total activity, as 
roughly 25% is generally lodged on the 
largest dust particles of the air, and so the final 
effective signal increase can be around 20 times. 
This means that, if the rain happened to contain 
good natural radium -product signals, this just 
described method of concentration can reach 
counting -rates of hundreds per minute with the 
advanced Geiger head, i.e., drive the digital register 
almost to the limit of its counting rate. 

A detailed study of the decay of these signals, 
until they vanish after a few hours, is thus very 
easy. The counting rate is often so huge that the 
register can be read off every 5 minutes or less, 
giving a very accurate graph with closely- spaced 
points. 

THIRD EXPERIMENT 
When the huge natural radium signals have 

vanished after a few hours in the last experiment, 
the counting rate in the advanced Geiger head will 
generally remain some 10 to 50 per minute above 
the background, for weeks, months or years. This 
is that part of the atomic -bomb debris in the 
original rain which was attached to large dust 
particles of the air and was thus held -back on the 
filter and subsequently dissolved by acid. 

The known sensitivity of the advanced Geiger 
head (some 3.5 nanocurie per litre of fill -liquid for 
one signal count per minute) should be divided by 
the effective concentration factor of the process 
and multiplied by the number of signal pulses 
observed per minute, to get the actual content per 
litre of original rain for this part of the debris. 

FOURTH EXPERIMENT 
The clear filtered rainwater after preparation for 

experiment number two above should now be 
concentrated by boiling and subsequent acidifica- 
tion, as described in the published article on the 
simple Geiger head and digital counter. 

Measurements can then be made in the advanced 
Geiger head, and thus the portion of atomic bomb 
debris not attached to dust, i.e., which passed the 
filter paper, determined. It will often be found to 
be about equal to that attached to the dust and 
measured in experiment three; it is generally some- 
what more, if anything. 

It is interesting to keep the liquid samples from 
experiments three and four in small p.v.c. bottles, 
for repeated measurements after weeks, months or 
even years. The dust in the air seems to scavenge 
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Preferentially new products from recent atomic 
explosions which are still decaying rapidly, so that 
after recent test explosions in the northern hemi- 
sphere one often finds that the dust portion noted 
in experiment three is much greater than, and 
decays more rapidly than, the dissolved portion 
measured in experiment four, for one and the 
same rainfall. 
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In general, of course, both portions decay the 
more rapidly the more recent the responsible 
atomic explosions. Intensities may halve in a 
month or two if explosions took place within the 
last three months, otherwise it may take a year or 
more before the signal -count of the samples halves 

-continued on page 762 

Winter /Spring 1961 -62 Ommedlately following 
resumption of atomic bomb testing) 

WinterSpring 1962 -63 (after a year of massive 
new atomic bomb tests) 

11 _ All measurements made with our published 
advanced Geiger head Mullard MX124/01 

and digital register 

pico -Curie per litre 
9 

I PC ° 1,000,000 of 1,000,000 of a Curie 

8- 1 Curie = equivalent of 1 gramme of Radium 
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Fig. 2: Initial amounts of Atomic -bomb -fallout Radioactivity. 

This graph shows very enlightening results obtained at Mainz, central Rhineland, W. Germany, where a station using 

eqùipment we have published has been operating for two years at this very typical Continental location. 

Each dot represents rain or snow which fell at the named station and was examined. The date scale along the bottom 

of the graph shows the date of fall in each case. The vertical scale of the graph represents the initial atomic -bomb. 

radioactivity found in each case, according to the details of "Fourth Experiment" in the text, after having allowed a few 

hours to elapse since the rain/snow fell, to permit all Radium- Product signals to decay away. 

The dotted -line curve shows measurements for winter/spring 1961/2, immediately after resumption of atomic testing in 

the autumn of 1961. The full -line curve is for the same seasons one year later, i.e. 1962/3, after a year of massive 

atomic -bomb testing in the meantime. 
These two comparative curves show the resulting increase of radioactivity in rain and snow, from the numerous ter 

explosions of 1962, most clearly. Equally clearly do they show the relative uselessness of isolated measurements o; 

individual rains or snows in this connection. Only the systematic measurement and plot of all-or nearly all -rains tint 

snows can give a true picture, because variations are so great that isolated readings can, if taken alone, be very 

misleading. 
The tremendous peak in early April, 1963, was reported by all official stations and the Press, although few stated the 

true extent. The meteorological network reported the epicentre of this massive "breakthrough" to have been ii 

Switzerland and the Austrian Alps. The station at Mainz for which the graph here was compiled is situated fairly close 

to this area. 
Such "breakthroughs" result from a sudden start of downward flow of large air masses out of the stratosphere, dowi 

into the weather regions. This happens every spring, and marks the real start of spring. Due to the tremendous violence 

of many of last year's atomic tests, much of the debris was hurled into the stratosphere, where it remained until th, 

spring "breakthrough" next took place. The same effect is apparent from mid- February to mid -March the year befarl 

(dotted curve). 
At the same time os the huge radioactivity peaks in early April 1963 were taking place, unusually fine receptioi 

conditions for Band IV television transmissions were noted at the same station. These coincided with the start and finis 

of the radioactivity peak. It is unlikely that the radioactivity itself promoted fine u.h.f reception. but rather the stream 

of downward -flowing stratospheric air. 
These measurements were all carried out with the Advanced Geiger Mead and Digital Register, as pub 

',shed in Practical Wireless (Dec. 1962 - June 1963). 

May 
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Good soldering can 
between success or 
gear. Knowing how 
joints saves time, 

By HENRY MAXWELL 

mean the difference 
failure of home -constructed 
to make properly soldered 
trouble and wasted effort. 

is perhaps ironic that the most important tool 
in the radio enthusiast's kit is also the most 
neglected. Badly soldered joints account for a 

great percentage of the constructor's frustrations. 
The intermittent fault that results from a lack of 
the right heat, in the right place, for the right 
length of time wastes more of a professional 
engineer's hours than a hundred total breakdowns. 

Part of the trouble is undoubtedly an incomplete 
knowledge of the art of soldering. 

- Yes, ART. It is not enough to hold a warmed - 
up lump of copper on a clumsily wrapped bundle 
of wires, apply resin and tin and hope for the 
best. Even the best intentions of modern manu- 
facturers, who provide us with heat -controlled 
irons and carefully balanced resin -cored solders, 
can come unstuck if we take their products for 
granted and work in the sort of careless rapture 
that leads to wasted time. The 
following notes are an attempt to 
show that there is more to the 
subject of solders and soldering 
than may at first be apparent. 

THE ESSENCE OF SOLDERING 

To begin with, what are we 
trying to do when we join a 
couple of wires? First it is 
necessary to destroy the high 
resistance oxide film on the outer 
surface of each conductor, then 
to let the solder run quickly on 
to the prepared surface so that it 
forms what is in effect a fused 
outer coating. This jointing 
,should be as strong as the basic 
conductor. Next, the flux which 
performed the original cleaning 
operation has to evaporate and, 
finally, the solder must cool at 
a rate that allows it to set 
hard and firm. All this requires 
a correct temperature sequence 
which is easier to understand 
if we take a look at the physical make -up of 
solder. 

m 290 
rn 

270 

SOLDERING 
purposes comes in two or three grades and several 
sizes, but this represents only a minute part of a 
very wide range of solders marketed by the leading 
companies for the making of all manner of joints. 

For radio work we need a combination Of tin 
and lead in the proportions 40:60 or 60:40. This 
ratio is not just a matter of convenience. It is 
determined by the melting points of both the 
metals and -equally important -the "plastic 
range" when the alloy is neither solid nor liquid. 
Too great a plastic range means that the cooling 
down period is protracted and, usually, the 
amount of heat required for correct fusing of 
the metals is greater. These two things add to the 
danger of the dry joint. Too small a plastic range 
means that transition from liquid to solid on 
cooling would be too rapid and a fractured bond 
would. result. 

Percentage of lead 
60 50 40 

310 

250 - 
.0 

230 - 
210 - 

v 190 - 
a 
v 170 

150 

130 
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Liquid state 

o 

á,4 
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Solid state 

°c 

Plastic range 

Eutectic 
point 

361 °F =153 °C 
(63:37) 

Fig. 1: This sh 

RESIN -CORED SOLDERS 

Modern solders are fusible alloys, many of 
which are made with self- contained fluxes for 
especial purposes. It may be interesting to note 
that the resin -cored solder we use for general 

30 40 50 60 
Percentage of t n 

ows the various melting and solidifying temperatures for 
several alloys of tin and lead. 

MELTING AND SOLIDIFYING TEMPERATURES 

Fig. I has been prepared from data supplied by 
Ersin Multicore Solders Ltd. and shows the various 
melting and solidifying temperatures for several 
alloys of tin and lead as used by the radio industry. 
Special solders with small traces of antimony, 
bismuth, cadmium and silver are also available. 

It can be seen that the "ideal" proportion of tin 
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to lead is 63 parts to 37. This gives a direct 
melting point of 183 deg. C. But if an alloy of 
these proportions was used, as soon as the solder- 
ing iron was taken from the joint the solder would 
solidify and the slightest movement of the wires 
would result in crystallisation of the alloy and a 
high resistance joint. 

EFFECT OF EXCESSIVE HEAT 

A similar effect is produced by the application 
of too great a heat -or even the correct heat for 
too long a period. For example, the recommended 
bit temperature of a soldering iron is above the 
normal melting point of the solder. A bit tem- 
perature of 476 deg. F is adequate for use with 
50/50 solder, the melting temperature of which is 
414 deg. F. It would cause the flux to wet the 
joint efficiently and, if the heat was not applied 
longer than necessary to make the solder melt, the 
volatilising point of the flux would not be reached 
before the solder had flowed over the prepared 
surface. 

But suppose the areas of metal to be joined were 
larger than our specimen " two wires " -as, for 
instance, joining a screening plate to chassis. Then 
the iron would have to be applied for a longer 
period to enable the metal to attain sufficient heat 
to melt the solder, at which condition the spot 
heat at the point of the bit could well be too great, 
causing the flux to volatilise and prevent an even 
bonding. 

Design of resin -cored solder has to take into 
account this flux volatilisation temperature -at 
550 deg. F approximately 7 per cent of the flux 
volatilises in the Multicore 40/60 range. Reference 
to Fig. I shows that this has a melting point of 
453 deg. F, returning to the base temperature of 
461 deg. F before solidifying. Thus an iron of 
lower bit temperature can be used, and if a larger 
bit and higher wattage iron is employed on the 

Rain resin -cored solder Supsrspred ( activa 

" chassis joint " jobs the heat is more evenly d - 
tributed, the flux wets the joint, solder spreads 
evenly and cools at a rate that prevents crystalli- 
sation. 

SUITABLE BIT SIZE 

If we try to use one of the smaller irons- whicb 
may well have a bit temperature of more than 
600 deg. F -the heat will be concentrated at the 
point of the bit and rapidly dissipated through the 
metal of the joint and an uneven job will result. 

Conversely, the use of a large iron on a small 
joint can have the effect of spreading the heat 
where it is not wanted -up the wires to the nearby 
components, for example, even if a heat shunt is 
used. For better -class work an alloy of the pro- 
portions 60/40 should be used in conjunction with 
a small iron bit. Although the actual bit tempera- 
ture of the iron may be higher, the application of 
this heat for a shorter length of time produces a 
better joint. 

As an example, the bit temperature of the Orys: 
10W soldering iron, Type M1, which has a Ain. 
diameter bit, is 670 deg. F, but as the 60/40 solder 
has a plastic range of only 9 deg. F a much quicker 
job can be done, with less risk of spreading the 
heat, yet with a reasonable cooling margin to alloy 
the solder to set. 

THREE ESSENTIAL REQUIREMENTS 

From the foregoing three things become 
apparent. First, the flux must be allowed to run 
on to the prepared surface and do its chemical 
job of destroying the oxide film that the atmos- 
phere forms on the metal of the working surface, 
and the applied heat should not be so great as to 
cause it to volatilise before is has done this job. 

tedresin)solder Conclusion: do not apply the 
° resin -cored solder to the iron bil 

10'4 but heat the joint just sufficiently 
z for the solder to run, at which 

temperature the flux will have 
wetted the joint. 

Secondly, applied heat must be 
correct. There is no advantage 
in a larger and hotter iron and 
no time saved by rushing a job 
if the solder has not completely 
melted. 

Thirdly, the correct soldez 
should be used for the job. Tc 
demonstrate this more clearly see 
Fig. 2, which is a table of 
" Contact Angles " given bj 
Enthoven Solders Ltd. The 
contact angle is that formed bj 
the edge of a blob of soldes 
dropped on a surface of t 

specific metal and is an indict 
tion of the effectiveness of the 
joint. Note that the lower thi 
angle the greater the soldee 
" spread " and the better the 
jointing properties. (This shoes 
clearly the misleading appearance 
of those bulbous joints that an 

Brass 

)( No wetting- No effective Joint Duration of tests : 5 secs each 
Angls not to scale By courtesy of Enthoven Solders Ltd. 

Fig. 21 A table of "Contact Milles". 
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made with an iron wrongly applied.) Note also 
that the angles differ widely for different materials 
and for different solder alloys and that the 
incorporation of specially prepared flux lessens the 
contact angle drastically. This enables much 
quicker work, with less residual heat. 

SOLDERING ALUMINIUM 

Much heartbreak has been caused among the 
radio fraternity by the reluctance of aluminium 
to take solder. The reason for this is the high 
thermal conductivity of the metal, which prevents 
retention of the correct heat at the spot where it 
is required, allied to the chemical property which 
causes a prepared surface to oxidise before flux 
can wet the joint. Thus apparently good aluminium 
joints may actually be no more than solder shells 
with a high resistance contact beneath. 

To overcome this it is necessary to have a 
higher heat source than normal, plus an alloy of 
tin and zinc, aided by special non -hygroscopic 
flux. Special aluminium solders have been 
developed, but it is necessary to use a very hot 
iron, to work rapidly and to prevent heat dissipa- 
tion. It may be advisable, too, when the job has 
been completed, to coat the joint with a lacquer 

Soldering 
iron 
bit 

Component 

Pliers as 
heat shunt 

Conductor 

rig. 3: A convenient method for connecting lead -out wires 
to valve -base pins. 

Valve 
socket 

tag 

exclude air, for aluminium surfaces that have 
lad the outer skin removed tend to corrode more 
apidly than usual. 

IIECNANICAL JOINTS 

From a purely practical point of view there are 
several observations worth making. The argu- 
nent used to run: make a good mechanical joint 
tnd then the minimum of soldering is needed. But 
my constructor who has been faced with the 
,roblem of " unwrapping " a tangle of soldered 
vires to remove a faulty component will know 
hat a more convenient method may be as shown 
n Fig. 3. Here we have two components connect- 
ngt to a valve base pin. The lead -out wires are 
nserted in the slot with sufficient overlap to allow 
he solder, shown dotted in the final joint, to cover 
he working surface. The iron is applied to the 
body of the work, a pair of pliers forms a heat 

December, 1963 

Snap 
switch - 

Free bit from 
housing occasionally 

and clean off scale 

Rod 

Magnet 

Keep end of bit bright 
and tin before use. 

Ensure that chamfered 
.end Is flat, with no worn 
hollows or rough edges 

con 

Nut 

(a) (b) Bit 

Fig. 4a: The iron bit should be kept well shaped, as shown 
here. 

Fig. 46: Cut -down view of a Weller magnetic temperature 
controlled iron. 

shunt to protect the capacitor and the solder is 
applied to the work, not the iron. Take care not 
to move the work while the solder cools. 

The next rule, often quoted, is " keep your bit 
bright ". The main reason for this is to conserve 
efficiency, as the scale on the outside of a bit 
robs the job of heat. But equally important is to 
keep the bit well shaped, as shown in Fig. 4(a). 
The working blade of the bit is a chamfered sur- 
face which allows the iron to be applied at a 
convenient angle, as well as getting the best area 
of copper into play. Tinning the bit, by running 
clean solder on to it and wiping off the excess, 
enables a quicker job to be done. 

CLEANLINESS IS ESSENTIAL 

Clean work, in fact, makes for greater efficiency. 
The little bits of foreign matter not only prevent 
even flow of the solder but, by transferring to the 
bit, accelerate the wear of the iron. This is partly 
the reason for the development of such materials 
as the Savbit alloys made by Messrs. Ersin. 

In this type of solder is incorporated a small 
proportion of the same metal as the iron bit, 
which helps control the absorption of impurity. 
Adding copper to the alloy is said to result in a 
98 per cent improvement in soldering iron bit 
wear. The technique was discovered when a 
special alloy for soldering silver -plated ceramics 
was being developed ten years ago. To prevent 
absorption of the precious silver during the solder- 
ing process it was found necessary to add as much 
as a 2 per cent silver content to the solder. The 
useful by- product of reduced bit wear was realised 
by Messrs. Ersin and has resulted in their popular 
line of Savbit Solders. 

Further to this, the practice of using existing 
solder to remake a joint is to be deprecated. From 
the above it should be apparent that this robs 
the joint of its , necessary wetting agent. Solder 
is cheap enough and a reel of the convenient 
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TOP QUALITY -LOW COST / C+ R C. \AMATEUR RADIO EQUIPMENT 
«< ---111 E- onew-k 

BUILD YOUR SHORT WAVE LISTENING STATION WITH CODAR -KITS. 

CR 66 COMMUNICATIONS ' * P.R. 30 R.F. PRESELECTOR * 
RECEIVER 

THE FINEST 
SUPERHET 
KIT EVER 
OFFERED * 

Frequency Range 
540 Kc /s to 30 Mc /s 
in four Band - 
switched ranges. 
Electrical Bandspread. Coil Unit wired ready and I.F. Trans- 
formers factory aligned, no test equipment required. Tempera- 
ture compensated trimmers. Regenerative I.F. stage for maximum 
gain and B.F.O. Panel aerial trimmer, separate speaker switch, 
3 watts output for external 2 -3 ohm speaker. Separate cathode 
follower for tape recording etc. Valve line- up- ECH81, EBF89, 
ECC8I, EL84, EZ80, EM84 (Optional extra). For 200 -250 volt 
A.C. Cabinet size 16 x 64 x 
Complete Kit with 17 -page Instruction Manual 

L 
l 

Carriage 61 -. v 
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 Pre - 
selector is fantastic, a weak 
signal on 15 metres about S2 
changed to 58. On the L.F. 
Bonds, unwonted noise and 
mush is cut out. 
G3RIA writes ... The results 
in conjunction with my Eddy- 
stone 888 are amazing. Signals ore twice as strong with much 
higher signal /noise ratio. A first -class product well worth the money. 

The P.R.30 uses EF183 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. 
Now available in two Models. 
P.R.30 for external power supplies 180 -250 volts H.T., 6.3 volts 
.3 amp. LT. (obtainable from receiver). £4.17.6 Carr. 316, 

P.R.30X self powered with internal power supply for 200 -250 
volt A.C. Will provide 200 welts up to 25 M /a. and 6.3 volts 
I amp. for other accessories. ...,r £7.2.0 Carr. 316. 

THE NEW CR 45 MAINS T.R.F. SHORT WAVE RECEIVER 
World -wide short wave reception, North -South America, India, Russia, Far East, Australia, 

amateurs, shipping, etc. 
* Separate electrical bandspread. 
*Three slow motion vernier drives. * Low loss polystyrene plug -in coils, factory aligned. * Dials calibrated in frequencies and degrees. * Power output 3 watts for 2/3 ohm speaker. * Valve line -up: ECC8I /EL84 /EZ80. * Front Panel Silver and Black, control knobs Grey. * Provision for panel phone jack. 

Superb modern styling and Top quality components throughout. Complete CR 45 CODAR -KIT, with valves £7.5.0 
and 3 Coils, 10 -28, 25.75, 60 -176 metres. Instruction Manual 11 pages less Cabinet Carr. 416. 

CR 45 Cabinet Silver Grey 12 x 54 x lin. with sliding door for easy coil changing and detachable louvred rear panel 28T6 
Instruction Manual only 44 post free. Extra coils 419 each. 

* THE MINI -CLIPPER *I 
36,6 * Miniature I valve short wave receiver. 

* Low loss polystyrene 
plug -in coils, factory 
aligned. 

* Air spaced ball bearing 
condensers. 

* Provision to add two - 
transistor amplifier. 

* Battery lasts months. 

Can be built in one evening, ready to switch on, to bring the 
fascination of Short Wave listening at very low cost. Complete 
MINI -CLIPPER CODAR -KIT, valve, and one coil 25 -75 metres, 
Instruction Manual 4 pages, 3716, carr. 216. Extra Coils 419 each. 
Electrical Bandspread available. Instruction Manual only 21 -, 
post free. 

* THE SUPER CLIPPER * 
* Peak Performance short wave 8p6 battery receiver. 0O0 

* 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 famous Short Wave Receiver brings a 

new world of listening pleasure to your finger tips. Complete 
SUPER -CLIPPER CODAR -KIT, valve, transistors, 2 Coils 20 -60, 
55 -180 metres, Instruction Manual 7 pages, 8816, Carr. 216. 
Front Panel, Silver Grey, 10 x 74in. 619 extra if required. Extra 
Coils 419 each. 

CODAR -KITS are famous for PEAK PERFORMANCE, EASY TO FOLLOW INSTRUCTIONS. CLEAR PICTORIAL 
DIAGRAMS. Some of the Top Quality names who supply material for CODAR -KITS .. , MULLARD,. BRIMAR, JACK- 
SON, DE NCO, ELECTRONIQUES, THORN A.E.I. etc. etc... only the best is good enough for the high CODAR stan- 
dards which make complete success certain. 6d. in stamps brings illustrated leaflets. 

CODAR RADIO COMPANY 
BANK HOUSE, SOUTHWICK SQUARE, SOUTHWICK, SUSSEX 

G3IRE Canadian Distributors: JAYCO ELECTRONICS, TWEED, ONT. G3HGQ 
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ibustsZon9 
A NEW range of Tuner-Amplifiers with all the performance capabilities of separate tuners and amplifiers, superseding the Stereo 12 and Jubilee models. 

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

PRICE £48.15.0 

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

PRICE £33.18.0 
s.::.: :::.: 
ki::..:..... 

STEREO 55 TUNER AMPLIFIER CHASSIS 
One compact chassis combines AM and FM tuners, Stereo 
Control Unit and two power amplifiers. For mono repro- 
duction the two amplifiers are used together so that up 
to 10 watts, output is available. Provision for tape 
,recording and playback is made with a choice of inputs 
for crystal or ceramic pick -ups including 
the Decca Deram. PRICE: £29,18,0 

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 
basis for building a new radiogram or 

£21.4.0 reproducing system. PRICE: 
Juli drucrirtirr literalurr araiiahlc from Dept. No. PDT. 

ARMSTRONG AUDIO LTD. 
WARLTERS RD., LONDON, N.7. Tel: North 3213 

December, 1963 

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 
clrcuitèoldering. 

THE NEW HANDY 
DISPENSER 
Easy to find 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 lobs. Con- 
taining 15 feet 5 -core 
18 s.w.g. 
Ersin Multtcore 
savent alloy. 2/6 

BIB WIRE STRIPPER 

AND CUTTER 

Strips insulation 
without nicking wire, 
cuts wire cleanly. 
splits extruding 
ilex. 316 each 

0 r 

i!INNn 

MULTICORE SOLDERS LTD 
MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3634) 

CMMS.11 

SPECIAL!! 
"LAFAYETTE" 

7in. Std. 1,200ft., 12'6 
7in. L.P. 1,800ft., 1St - 
7in. D.P. 2,400ft., 25l- 

EXCLUSIVE TO 
GEE'S! 

AMERICAN 
"SHAMROCK" 
Professional quality 

7in. L.P. 1,800ft., 1516 

Sin. Std. 600ft. 8f6 
7 in. Std. I ,200ft. 12/6 
Sin. L. P. 900f t. 101- 
5a'-in. L.P. I,200ft. -.. 12/6 
7in. L.P. I,800ft. 151- 
4in. D.P. 600ft. 9f- 
Sin. D.P. I,200ft. ISf- 
Skin. D.P. 1,800ft. . 22f6 
7in. D.P. 2,400k. 25f- 

"GEE'S" ACCESSORY KIT. 1 "BIB" 
Splicer, 1 Splicing Tape, 3 Leader Tapes 
(3 colours), 10 Retaining Clips. Packed in 
plastic container. PRICE 32/8. While stocks 
last. 

COLLARO "STUDIO" TAPE TRANSCRIP- 
TORS. Brand new in original cartons. 3 
speeds. 1l, 31, 71 i.p.s. 3 motors, digital 
counter, etc. Complete with Instructions and 
fixings. A,C. 200/250 v. operation. SPECIAL 
PRICE 10 GAS. Carr. paid. 

SPARE SPOOLS, 4in. P. & P. 2/- per order (over £3 post 
5in., 51in., 2;- each; free). Other types available. S.A.E. 
7in. 2/6; SI in. 5/ -. for Bumper Tape and Accessories list. 
Obtainable only from:- upecial discounts for quantities. 
GEE BROS. (RADIO) LTD., Dept. P.W. I I 

IS LITTLE NEWPORT ST., LONDON W.C.2 
(Adjoining Leicester Sq. Tube) GER 6794 1453 

www.americanradiohistory.com

www.americanradiohistory.com


December, 1963 PRACTICAL 

multi -cored solder should be in every constructor's 
kit. Bits and pieces of old solder dredged from 
the depths of the toolbox are false economy in the 
end. 

REPAIRS TO PRINTED CIRCUITS 

Making soldered joints in printed circuits is a 
special technique. It is not proposed to enter here 
into the many and interesting methods of mass- 

Cut here 

Cut here 

Remove 'hooks ----'" 
(a) 

Cut here 

Loop new component to existing 
wire ends (b) 

Fig. 5a and b: How components are soldered on to printed 
circuit boards. 

ji 'II° 
10 (c) (d) Remove lug 

Fig. 5c: Bridging a crack in printed circuit "wiring ". 
Fig. 5d: Removing a tagged component from a printed 

circuit board. 

producing soldered panels. But repair procedures 
should be touched upon to complete the purpose 
of this article. 

In the first place printed circuits are generally 
coated with protective lacquer. This should be 
scraped away from the vicinity to be soldered to 
prevent infiltration of the flux. And, ideally, the 
finished joint should again be coated with varnish, 
but perhaps this is a counsel of perfection. 

WIRELESS 727 

Because of the methods by which componente 
are anchored it may be more efficient to cut the 
lead wires above the panel when removing, for 
example, resistors, as in Fig. 5(a), then take the 
remaining hook of wire from the other side of 
the panel. Alternatively the existing leads could 
be left in circuit, the new component prepared by 
cutting and bending its leads and a simple " top - 
chassis " joint made, as in Fig. 5(b). 

When working on printed circuits avoid excess 
heat on the panel, which might result in a raising 
of the thin film of conductor from the laminate, 
and always keep the solder to a minimum, avoid- 
ing its spreading with the consequent risk of short - 
circuits. 

A thin crack in a printed circuit can be caused 
by flexing of the panel and is one of the hardest 
faults to trace. When the hairline crack is found 
a bridge of solder may be run across it, first 
scraping the lacquer away. However, it is some- 
times necessary to make a longer bridge, especially 
if the panel is burned. Then a length of tinned 
wire may be fitted, as in Fig. 5(.c). Avoid excess 
length and always trim wires exactly to shape. A 
little extra care in preparation can save a great 
deal of worry later. 

When removing tagged components brush off 
the excess solder with a paintbrush, removing it 
entirely as it cools and crystallises, and move the 
component gently as the solder cools to loosen the 
joint. Do this with each tag in turn and, with 
patience, the component may be removed intact. 
But if it is going to be replaced it is better to cut 
the tags above the panel, as in Fig. 5(d), and 
remove the lug ends from below, leaving clean 
apertures for the fixing of new components. 

RANGE OF IRONS 

In this, as in all soldering, the secret is the 
application of the correct heat for just long 
enough. To enable one to obtain this end manu- 
facturers have produced such a wide range of 
soldering irons that it would be invidious to single 
any particular types out for mention. Sufficient 
only to say that the day of the " poker in the 
fire" should now be no more than a memory. A 
good iron is a good investment; indeed, one solder- 
ing iron is hardly enough, for the small tool for 
handy work in confined spates will not be of great 
use in making chassis connections, where a heavier 
wattage and larger bit are necessary. 

The soldering iron or solder gun is the radie 
constructor's most important tool. The author 
hopes that the foregoing notes -basic though they 
may be -have helped readers to avoid taking 
solders and soldering for granted. MI 

THE "PRACTICAL WIRELESS" FILM SHOW 
The "Practical Wireless" Film Show which is held annually and to which readers of P.W. are invited, is to 

be held, as before, at Caxton Hall, Westminster. The dote of the Show, which is arranged in collaboration 

with Mallard Limited, is the 31st January, 1964. 

The programme will appeal to all readers of "practical Wireless" and of especial interest will be the illustrated 

talk on colour, 625 -line and u.h.f. television, which will form the first part of the programme. After a break 

for refreshments, the programme will continue with a film entitled "Ultrasonics ". 
Tickets may be obtained free on request from these offices. A stamped addressed envelope must be 

enclosed with all applications for tickets. 
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A 

Recording 

Level 

Meter 

* by G. D. Howat 

SOME time ago, the author constructed a 
recording level meter for his tape recorder, 

from a published design. Unfortunately 
the unit, as described, had a rather serious snag. 
When connected to the tape recorder, at the same 
point as the magic eye, the meter at once showed 
almost full deflection, even in the absence of any 
input signal. (By full deflection, of course, is 
meant full modulation of the recording amplifier.) 
The presence of an input signal had barely any 
additional effect on the meter. 

After a certain amount of trouble, the fault was 
traced, and at first appeared almost insurmount- 
able. All tape recorders include in them a bias 
oscillator, the output of which is mixed with the 
recorded signal before it is fed to the record head. 
This is done quite simply, as is shown in Fig. 1. 
The full deflection of the recording -level meter was 
due to the bias oscillation passing through the 
resistor R and into the meter circuits. The meter 
is unable to tell the difference between a genuine 
input signal, and the bias, and thus in effect calls 
the bias a " signal". 

Rb it The Wes voltage and recorded signal are mixed and 
fed to the record head. 

Bias 
oscillator 

Rg. 2s Gemara/ block diagram of a recording amplifier. 

December, 1963 

R3 R6 
Audio 100k0 47kí1 
input 

CI 0.25 o., F 

R1 
see 

text 

R2 
see 
text 6.3 

V 

NF 

HT.tak 

0A81 

Fig. 3: The 

R4 
1Okfl 

1 
0-1mA f s,d. 

VR1 
5000 
Set 
zero 

R5 C3 
1 Mfl 1Y F 

H.T- 

recording level meter circuit as 
the author 

used by 

Possible Alternatives 
There are various ways of overcoming this 

problem. One method would be to cut out the bias 
supply while adjusting the record gain controls. 
This is highly inconvenient as hardly any tape 
recorders have such a bias switch. Another way 
is to introduce some forms of filter in the input to 
the meter which does not allow the bias to pass. 
This is also a somewhat difficult operation. The 
most obvious cure is to connect the input to the 
meter at some point in the amplifier before the 
bias is applied. 

The general ,block diagram of a recording 
amplifier is shown in Fig 2. When the level meter 
is connected to point Y, the snags already 
explained arise. However, connecting the meter at 
point X overcomes this problem, as there is no 
bias at this point. Unfortunately there is then a 
new problem. The original recording -level meter 
described was not sensitive enough for connection 
at this earlier point in the amplifier, it needed at 
least 12V input signal. 

Revised Circuit 
As most tape recorders have a similar circuit 

to that of the author's, both these problems may 
occur in them and it was this factor that led to the 
improved circuit for a level -meter. The original 
circuit used on ECC83; one half strapped as a 
diode, the output of which was connected via a 
one second RC network to the grid of the second 
half. The audio signal, thus rectified and smoothed, 
caused variations in the anode and cathode current 
which was measured by a milliammeter. 

The revised circuit which needs only a few extra 
components, uses one half of the ECC83 as a 
voltage amplifier, an external crystal diode, and 
the second half of the ECC83 connected as before. 
The circuit is shown in Fig. 3, and is largely self - 
explanatory. The audio input is fed via R 1 and R2 
to the grid of one half of the valve. The amplified 
voltage is fed via an 0A81 diode to the grid of the 
second half of this valve. The I Mfl resistor and 
1µF capacitor in parallel form the I second-time 
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constant which prevents the meter from following 
the audio signal too closely. The meter is shunted 
by a 50051 set -zero variable resistor, VR1. 

The resistors R1 and R2 form a potential 
divider which sets the sensitivity of the unit. The 
sum of R1 plus R2 must not be less than IMí1 
otherwise the input to the recording amplifier will 
be reduced. 

Assembly of Components 

The entire unit can be built up on a tagboard 
quite easily. A suitable layout is shown in Fig. 4. 

The power requirements for the unit are 6.3V 
at 0-3A and a few mA of the h.t. supply. The 
recorder will almost certainly be able to provide 
this without difficulty. 

Calibration 
In the absence of a signal the meter will read 

full scale, this reading decreasing as the recording 
level is raised. It is therefore recommended that 
the meter be mounted upside down, and the scale 
redrawn, or a new one fitted, to read 0 to 10 (left 
to right). That portion of the scale from 7 to 10 

should be coloured in red. 
The procedure for initially setting up the meter 

is as follows. Adjust VRI so that the meter pointer 
coincides with the new zero position, apply a con- 
tinuous tone signal to the recorder input and 

729 

N, -+ OA81 To chassis 

Audis 
input 

VI 
ECC83 

base 

0.3V To meter 

Fig. 4 Wiring diagram of the circuit of Fig. 3. 

advance the recording level control on the instru- 
ment until correct level is indicated by the magic 
eye. Now adjust the values of RI and R2 until 
the meter reads 7 on the scale. The total value of 
R1 and R2 must not be less than 1MIÌ. 

In normal use any reading in the red portion 
of the scale will indicate over modulation and the 
input to the recorder should then be reduced. 

F REEhside 
NE.Y7'MOMf13 

PRACTICAL WIRELESS 

Big DOUBLE SIDED 

BLUEPRINT 
with instructions to build this 

MULTI -RANG E 

TEST METER 
PLUS Complete Guide to 

Test Meter Procedure 

ORDER YOUR COPY TODAY,/ 
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A Neon 
Voltmeter 

A Novel Pocket -size Test Instrument -by L. E. Crockford 

THIS simple and cheap little voltmeter is small 
enough to fit into the pocket and virtually 
unbreakable, yet it can be used to measure 

anode and screen voltages etc. in valve receivers 
and amplifiers with a fair degree of accuracy. 

It consists essentially of a small neon bulb and 
a- poténtiometer: see Fig. 1. The neon requires 
about 80V to strike. If the voltage to be measured 
is applied across the potentiometer and the slider 
moved up from the bottom end a point is reached 

,a,t, -which the neon just strikes. Then the unknown 
Rveltage can be calculated from: 

(Ra Vx=Vs volts. 
R 

where Vx is the unknown voltage and Vs is the 
neon striking voltage. 

applied the neon will strike with the slider of VR1 
near the bottom end. Hence the range 80 -350V is 
covered by the full range of the potentiometer. 

If an edge control knob is fitted to VR1, of 
about 2in. in diameter, then the scale length will 
be 4-fin. which compares favourably with most 
pocket voltmeters. 

It was found that although the recommended 
burning current for the HIVAC 8L is from 450 to 
650µA, it would still give a reasonable glow with 
only 40µA. The burning current is limited to this 
value by the. resistor R2. As the resistance of V R I 

and R3 is I.27MSI the maximum current that can 
be drawn by the meter, when measuring 350V, is 
275 +40µA, providing that the slider is not moved 
beyond the point at which the neon strikes. (If 
this is done the burning current increases.) 

For most measurements, say of around 250V, 
the current drain is about 250µA so that the meter 
does not have too great a disturbing effect on the 
circuit being tested. 

Construction 
Fig. 3 shows the form of construction used by 

the author; though readers may have their own 
and betterideas. 

The potentiometer is fixed to an aluminium 
8L bracket which is bolted to the base of a small 

wooden box. It must be fixed firmly in the bracket, 
us'ng the locating tag or pip, so that its body can 

Control 
knob 

Fig. I (left): A circuit illustrating the principle of the 
instrument. 

Fig. 2 (right): The simple circuit of the voltmeter. 

It will be seen that the potentiometer can be 
calibrated in terms of voltage and also that the 
lowest voltage that can be measured is the neon 
striking voltage. This varies from one bulb to 
another but is constant for any given sample. Two 
samples of the HIVAC 8L have been tested: the 
striking voltage of one was 72V; the other 76V. 

The maximum voltage than can be measured is 
limited by the voltage rating of the potentiometer. 
This is 500V for most makes but a safe and useful 
maximum is considered to be 350V. The resistor 
R3 in Fig. 2 is of such a value that with 350V 

Grommet VR1 

8B.A.Fxing bolts 

Cut out-1 
Fig. 3: Two views of the form of construction used by 

the author. 

Scale on 
underside 

Earth 
socket 

Aluminium 
bracket 
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not turn otherwise the calibration will be altered. 
It is also fitted off centre so that one edge of the 
control knob may project through a cut out in the 
side of the box. 

A convenient bulb holder can be made by 
wrapping 18 s.w.g. tinned copper wire in a spiral 
around the screw thread of the bulb, one end of 
the wire being soldered to the centre terminal of 
the potentiometer, the other cut close to the bulb. 
R3 is soldered to the base cap of the bulb. The 
bulb is held tightly in a rubber grommet in the 
base of the box, through which the anode and 
cathode pins of the bulb can be viewed. 

A banana socket is fitted to each end of the 
box; one to receive the flexible earth or chassis 
connection, the other for the probe. The probe 
consists simply of a length of stiff wire soldered 
into a banana plug. sleeved with systoflex or 
rubber sleeving and sharpened to a point. 

VR2 
1Mn 

350v t 

or 
240v AC 

R2 

Fig. 41 The circuit arrangement necessary for calibrating 
the instrument. 

A scale is made by glueing a circular strip of 
white card to the underside of the control knob 
near the rim, an inked -in scribe line on the side of 
the box below the cut out acting as a pointer. 

The knob should be a good fit on the shaft: if 
there is any play or backlash it should be put right 
by applying a little glue such as Araldite to the 
shaft before fitting the knob. 

Calibration 
The calibration is best done using a d.c. voltage 

source of at least 350V and a good d.c. voltmeter 
(see Fig. 4). 

The procedure is: 
(a) Start with the sliders of VR1 and VR2 both 

at their lower ends. 
(b) Raise the slider of VR2 until the meter reads 

350V and raise the slider of VRI very slowly until 
the neon strikes. Mark the scale opposite the 
pointer as "350". 

Nom: if the neon is already glowing with VR1 
turned right down, (indicating that the neon being 
used has a low striking voltage) change R3 to 
220kfl. 

(c) Reduce the voltage from VR2 to 340V and 
find the new point on VRI at which the neon 
strikes marking this on the scale with a short line. 

Repeat at 10V intervals, but writing the voltage 
value at each 50V interval. 

When the calibration is complete apply a coat 
or two of clear varnish to the scale. 

231 

COMPONENTS LIST 
VRI IMfl potentiometer, log. 
R2 470k fl }W 
R3 270kí1 W 

(or 220k -see text) 
N Neon (Hivac 8L) 
Two banana or wander sockets and matching 
plugs. Crocodile clip. Rubber grommet. Suit- 
able box. Control knob. 

If a d.c. voltage is not readily available th 
meter can be calibrated using the 240V main 
supply as an input and substituting an a.c. volt 
meter. A correction factor must be applied how 
ever as the neon strikes on peak values and th 
a.c. voltmeter will indicate r.m.s. values. 

The procedure is the same as before except tha 
the reading of the a.c. voltmeter must be multiplie 
by 1.414 to obtain the peak value, e.g., 240V o 
meter x 1.414 =340V peak: this is the firs 

calibration point. 
While on this subject it should be mentione 

that if the neon voltmeter is being used to measur 
a.c. voltages the scale reading must be multiplie 
by 0.707 (7 /l0ths is good enough) to obtain r.m. 
value. 

It will be immediately apparent when a.c. vol 
ages are being applied since both pins in the bul 
will glow whereas with d.c. only one, depending o 
polarity, glows. 

It will also be noticed when using this melt 
that there is an apparent backlash in the neoi 
that is. having turned up the potentiometer 1 

strike the neon it will remain alight for a sho 
distance as the potentiometer is turned down agar 
This is because the voltage necessary to sustain it 
neon discharge is 20V less than the striking voltag 
It is important therefore that the voltmeter shou 
be used in such a way that the reading is taken , 

the point where the neon strikes and not at ti 
point where it fails to sustain, i.e. the contr 
knob should always be returned to the 350V er 
after taking a reading, and when making a ne 
reading it should be turned slowly up from th 
end. I 

TRANSMITTING AERIALS 
-continued from page 7 

match on three bands. It should be remember 
that this type of aerial requires a good earth, ew 
more so than some other types. 

Those wishing to try this system are referred 
Fig. 7 for details. 

The actual aerial may consist of any metal r 
or pole insulated from earth. This pole can serve 
dual purpose of acting as an aerial and also as 
support for another aerial. The coil should 
wound with as thick a wire as possible and shot 
be either self- supporting or wound on a cerart 
former. 

The last obvious advantage of this type 
system is that it requires practically no space 
all. The loading coil acts as a form of auto -trat 
former. It is adjusted to resonate at the requir 
frequency, and T2 is adjusted to give a good mat 
to the co -ax feed line. 

The earth lead should be as short as possil 
and of a substantial gauge wire such as 7/029. 

r 
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CRYSTAL CONTROLLED 

By E.M.BERNEY 
ONE of the problems in the design of any 

supeeheterodyne receiver is stability of the 
local oscillator. Easy to achieve at normal 

broadcast frequencies, this is much more difficult 
at v.h.f. where temperature variations have a 
greater effect upon the oscillator valve and its 
associated components. 

The resulting variations of frequency can be 
balanced out fairly accurately by making use of 
capacitors having negative temperature co- efficients 
or they can be made self -cancelling by an auto- 
matic frequency control circuit; they can also be 
prevented from occurring.at all, as is done in this 
tuner, by including in the oscillator circuit quartz 
crystals cut to resonate at the required frequency. 
The sole disadvantage of this is the cost of the 
crystals. 

The tuner here described has a high gain and 
will perform satisfactorily in fringe . or difficult 
reception areas as well as in the more favourable 
situations. The cost of the crystals has been offset 
by reducing other components to the minimum 
needed for proper performance and by using 
valves which are available very cheaply -the eight 
required can be bought new, ex- equipment, for 
about fl. 
R.F. STAGE 

Referring to Fig. 1, the valve VI, a high gain 
pentode, amplifies the signal received at the dipole 
serial 

The inductance LI is tuned very broadly by 
means of its dust core to the lowest of the three 
frequencies to be received; no separate tuning 
capacitance is necessary, the input capacitance of 
the valve being sufficient for this purpose. 

Bias is provided by the resistor R2, bypassed in 
the usual manner, and automatic gain control is 
spplied to the grid through the 100kfl resistor R1. 
The anode load is the inductance L2, which is slug 
tuned to the highest frequency to be received, and 
:}te amplified signal is transferred to the grid of 
be mixer valve V4 via the capacitor CS. 

Note that all decoupling in this stage is to 
yathode and thence to chassis, also that the anode 
circuit is decoupled additionally to the cathode 
)f V4. The stage has a very satisfactory gain and 
additionally isolates the aerial from the local 
,scillator, thus preventing the radiation of 
1armonics. 6 

OSCILLATOR 
This needs a rather detailed explanation. The 

crystals XL1, 2 and 3, one for each of the trans- 
missions to be received, are cut to resonate on the 
fifth mechanical overtone so that they work 
directly at operating frequency. They do not, 
however, take control readily and positively in the 
manner of the ordinary crystal, having instead to 
be urged gently into action by a regenerative 
circuit tuned fairly accurately to the operating 
frequency. If too much drive is supplied the tuned 
circuit will itself take charge and will behave as 
though the crystals were absent, while with too 
little drive the circuit will fail to oscillate. 

Several single valve oscillator circuits were tried 
but though they could be made to perform satis- 
factorily they were considered too critical for 
reliable reproduction having regard to the minor 
differences which are bound to occur as between 
one constructor and another. The two -valve 
cathode coupled circuit shown in Fig. 1 was, on 
the other hand, found to be quite well behaved 
and reasonably tolerant of minor differences in 
physical form. The critical components were 
found to be the cathode resistors 125 and R7 and 
the values required here largely governed the 
choice of valves. 

The first of the pair, V2, is a grounded grid 
triode, EC91, and has in its anode circuit the 
inductance L3, tuned basically by the 22pF 
capacitor C9 connected across it; the switch S1 
introduces the additional capacitance needed to 
receive each of the programmes. 

The anode of V2 is coupled to the grid of V3. 
This is a triode -connected pentode, EF91, whose 
output, taken from the cathode, passes via the 
switch Sla, through the appropriate crystal, back 
to the cathode of V2. The capacitor C8 blocks 
off d.c. from the switch Si and the two 10pF 
trimmers TCI, TC2, 

As might be expected with a rather delicately 
balanced circuit it is necessary to ensure that the 
arrangements for introducing the oscillator 
frequency into the mixer valve do not load the 
oscillator unduly. The simple method shown in 
Fig. 1 is quite satisfactory provided CIO is kept 
small and the mixer grid resistor is fairly high. If, 
however, the tuning of L2 approaches within about 
4Mc /s of oscillator frequency, energy will be 
absorbed progressively as it approaches until 
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eventually the oscillator will fail. This situation 
could arise exceptionally in the case of the Wenvoe 
transmissiolis if L2 were tuned to the Light. 
Programme (89.9Mc /s) and L3 to 86.1Mc /s 
(96.8 -10.7) for reception of the Third Programme, 
but if the alignment instructions are followed it 
will not arise at all. 

ACCURACY OF CONTROL 
Overtone crystals in sets of three are cut to a 

close tolerance on the nominal frequency with a 
closer tolerance on their differences. Of those 
supplied for the prototype the greatest difference 
from nominal frequency was lkc /s and the 
greatest difference between any two units was 
720c /s. The maximum possible tuning error with 
accurate alignment is thus very small indeed. 

MIXER STAGE 
The valve V4 accepts at its grid the signal and 

)scillator frequencies and combines them - 
additively to produce in the anode circuit the 
difference frequency of 10.7Mc /s. This is 
extracted by the transformer IFT1 and passed on 
for further amplification. The stage exhibits the 
high conversion conductance which is charac- 
eristic of circuits employing separate oscillator 

and mixer valves. 

I.F. AMPLIFIER 
Two more pentodes, VS and V6, are employed 

in successive stages for amplification at the inter- 
mediate frequency. The first is a straightforward , 

amplifier carrying in its anode circuit the second 
U. transformer, while the second is operated as 
a saturated limiter with low anode and screen 
voltages. 

Signals arriving at the grid of V6 are amplified 
up to a predetermined limit only and interference 

IFT3 

4T V7 

C24 
O.1NF 

R20 
1.5kr1 

C25 
330s 

pF 

Test 
point C 

R22 R23 
10k0 1okf1 

27kí1 

C2_'. 
1500 

pF 

Test Test 44. 
point D' point E 

Fig. 2: The alternative ratio de ector stage. 

is thus excluded from the outpu . The network 
R13/C18 in the grid circuit generates bias and a 
negative voltage appears at the grid which, by 
reducing the current through the valve to a very 
low value, assists the limiting action. This bias 
voltage is also used for automatic gain control, 
being applied for this purpose to the grid of VI. 
It is inadvisable to apply a.g.c, to the mixer or 
i.f. stages because of the change of valve input 

H.S+ 
stsH to zsov 

Test pop* . Ä 
F'g. I: The circuit of the uner which includes Foster -Seeley phase discriminator. 
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Ttl 

R24 
141-1- II 3k10W 

E780 

C29 
16NF 

Fl g. 3: The power supply circuit. 

AC. 
mains 

December, 1963 

primary winding of the discriminator transformer 
producing at the ends of the secondary tv 
voltages 180 deg. out of phase. A centre tap o 
the secondary is capacitively coupled to the valv 
anode and so assumes a voltage 90 deg. out o 
phase with the two induced voltages. When th 
transformer is properly aligned and the i.f. signa 
is at 10.7Mc /s the diodes connected to th 
secondary conduct equally and the output acros 
their load, R16 and R17, is zero; when the signa 
moves away from the quiescent frequency ->..e 
when modulation is present -the voltage on on 
diode rises, while on the other it falls. There 
thus an output across the load resistors corre 
sponding to the modulation. This output 
passed through the filter R18/C23 to remov 
the emphasis of the higher frequencies (which 
introduced at the transmitter) and is then availabl 
for delivery to an audio amplifier. The choke L 
prevents entry of the intermediate frequency jut 

....r.......r_....w.»wMw..-T 
y?3. 

e 

2. 

.»....»».».........- 

Sec. 
for 

trains 
traurorms, 

_ __.._..... ».. . . 

8 

. t aazsOC( soCk - - 
Lt4 dla. 

m . 

ii;* 
tn M B_3,4 dia 

0_3 
C,_tv dia. _- . 

caoNdia. _- . 
caoN 

/dla. _ dia. 

Fig. 4: Drilling details of the chassis. 

capacitance which occurs with variations of 
control voltage. This effect is of no importance 
in the case of VI where the grid circuit is very 
broadly tuned. 

DEMODULATION AND DE- EMPHASIS 

The detector stage is not, in this tuner, called 
upon to produce a d.c. voltage for gain control or 
for the operation of a tuning indicator, therefore 
a discriminator circuit of the Foster- Seeley type 
can be employed. The Foster- Seeley discriminator 
yields rather less distortion at maximum deviation 
than the more familiar ratio detector and is to be 
preferred on this account. 

The if. signal at V6 anode is applied to the 

11; 
r 

the audio portion of the circuit. The lMfl volur 
control VR1 will he required only if, as in t 

prototype, volume is to he controlled from t 
tuner rather than from the associated aue 
amplifier. 

MODIFICATIONS 
The Foster- Seeley phase discriminator rs r 

unresponsive to changes of amplitude, and t 

tuner relies upon V6 to suppress interference. Tl 
it will do most efficiently so long as a sufficien 
large signal is received at the grid. Since the F 
is high, this condition will usually be met, but 
the tuner is nsed in a poor reception area. t 
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additional noise rejection proper- 
ties of the ratio detector will be 
an advantage. The circuit of 
Fig. 2 gives very good rejection 
and may be substituted directly 
for the discriminator circuit of 
Fig. 1. 

Automatic gain control is a 
considerable advantage in areas 
where the signal strength is 
subject to large fluctuation. If, 
however, the greatest gain is 
required for weak signals, it may 
be better to remove it and return 
R1 to earth at VI base. The core of IFT2 secon- 
dary will need slight readjustment if the a.g.c. con- 
nection is removed after the tuner has been aligned. 

PRACTICAL WIRELESS 

B nd 

Cut -away for 
AGC line to pass 

6BA 
clear 

1--1° 

735 

Cut out for 
VI base 

Blend Bendi 

i -- t% 
Fig. 5: 

POWER SUPPLY 

The tuner requires a supply of 45mA h.t. at 
about 230V, and 2-7 amp at 6-3V a.c. for the 
heaters. This is provided in the prototype by a 
double wound mains transformer and valve recti- 
fier, EZ80. Smoothing is by resistor, R24 in 
conjunction with the two 16µF electrolytic capaci- 
tors as shown in Fig. 3. The value of the resistor 
will need adjustment to produce the correct h.t. 
line voltage, depending upon the output of the 
transformer -rectifier combination employed. The 
prototype uses a 350- 0 -350V transformer, which 
was to hand, but a 250V transformer will be quite 

Cut out for 
connection 
to oscillator 

i 1-' <i 
t% 

Bend. 

Cut -away for \, 
AGC Une to pass 

J 
Cut out for 

V4 base 

' -- v-. if I ' ° 
s o a o z s 

-4- 
clear 

Dimensions of the underchassis screen. 

satisfactory if R24 is reduced to about 2kí2, 5 
watts. 

This part of the tuner is not critical, and any 
arrangement which produces the correct currents 
and voltages will serve. If half -wave rectification is 
used, the smoothing capacitors should be doubled. 

CONSTRUCTION 
The tuner is constructed with the power pack on 

a chassis of 16s.w.g. aluminium, 10in. x 4in. x 2in. 
as shown in Fig. 4. Though the crystals are capable 
of accurate control over a wide range of conditions, 
it is prudent to limit the temperature rise to 
reasonable proportions, and special attention has 
been given to ventilation by providing a 'number 
of vents in the deck of the chassis. 

Valves VI, V4 should have ceramic bases and 

Resistors: 
RI 100kí2 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
RIO 
R11 
R12 

I50Q 
4.7k S2 W 
1kQ 
22052 
470k Q 
220SL 
47kû 
4.7kQ +W 
150Q 
4.7kû fW 
1500 

COMPONENTS LIST 
C19 0.01µF ceramic or paper 
C20 33pF ceramic or mica 
C21 I50pF mica 
C22 150pF mica 
C23 1,500pF tubular ceramic 
C24 0.111,F paper 
C25 330pF tubular ceramic 
C26 330pF tubular ceramic 
C27 330pF tubular ceramic 
C28 I OµF electrolytic, 50V working, wire ended 
C29 16µF electrolytic 
C30 16µF electrolytic 

All 500V working unless otherwise stated 
C20, 21 and 22 for discriminator only 
C25, 26, 27 and 28 for ratio detector only 

TCI, 2 10pF air -spaced concentric trimmer 
Inductors: 

L I Aerial coil, r.f. stage (see text and L2 Anode coil, r.f. stage 
Fig. 6 for details) L3 Oscillator coil 

L4 R.F. choke (see text) 
IFTI, 2 I.F. transformer, I0.7Mc /s r 

*IFT3 Phase discriminator trans - 1) Eddystr1one former 
*IFT3 Ratio detector transformer for Jason 

* as required 
TI Mains transformer. Tapped primary. 

Secondaries 350- 0 -350V 50mA; 6.3V 3A 
Crystals: 

XLI, 2, 3 Single wire -ended crystals, or 
multiple unit (STC). Refer to table for 
frequencies 

RI3 47kû 
R14 100k0 
R15 47kQ 1W 
R 1 6 I OOkQ l matched R17 100k Q 
R18 27kû 
R 19 4712 
R20 I.5kû} 
R21 I kû 
R22 10kû l matched R23 IOkQ f 
R24 3kû IOW 

All 10 %, +W unless otherwise stated 
R16 and R17 for discriminator only 
RI9 to R23 for ratio detector only 

VRI IMQ potentiometer log. 
Capacitors: 

CI 0.002µF tubular ceramic 
C2 0.002µF disc ceramic 
C3 0.002µF disc ceramic 
C4 0.00211F disc ceramic 
C5 100pF tubular ceramic 
C6 5.6pF tubular ceramic or mica 
C7 0.0021iF tubular ceramic 
C8 470pF disc ceramic 
C9 22pF tubular ceramic or mica 
CIO 2.2pF tubular ceramic 
C11 100pF tubular ceramic 
C12 0.002µF tubular ceramic 
C13 0.002µF disc ceramic 
C14 0.00211F disc ceramic 
CI5 0.01µF ceramic or paper 
C16 0.01µF ceramic or paper 
C17 0.011/F ceramic 
C18 47pF mica 

Switches: 
S I 2 -pole 3 -way wafer switch 
S2 D.P.S.T. toggle switch 

Valves: VI -W EF9I V8 EZ80 
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screens should be fitted. No screening was found 
necessary below The chassis, but experiments 
showed that minor alterations in the physical form 
of the r.f. and mixer stages could introduce slight 
regeneration. The constructor is therefore recom- 
mended to fit screens across the bases of VI and 
V4 to separate the input circuits from the output. 

These screens may conveniently be made as one 
unit to the measurements given in Fig. 5 and 
secured by two 6 BA bolts to the rear runner of 
the chassis. The layout is critical and the con- 
structor who does not wish to experiment should 
follow it exactly. 

COILS 
Coils LI and L2 are wound on ¡in. polystyrene 

formers having fin. dust cores. Details are given 
in Fig. 6. 

The grid winding for LI is 3# turns of 20s.w.g. 
tinned copper wire, spaced one wire diameter. The 
aerial coupling winding is one complete turn of 
22 gauge enamelled wire positioned as shown in 
Fig. 6. 

3/s °dia. polystyrene former with le dust core 
L2 L3 LI 

Gr(d A 2)de 

Iturn 
22swg, 
enam. 
wire 

4 
RI,C2 

r 

turrns 
20 sw. 
tinne Neosid copper 
wire Type former 

(i) (3) - O.3 "'día 

(2) (1) (2) (t) 
Fig. 6: Winding details of the coils. 

For L2, three turns of 20 gauge wire, spaced one 
wire diameter, are needed. 

The oscillator coil, L3, is critical; it should have 
3 turns of 20 gauge tinned copper wire on a 
Neosid type former 0.3in. diameter, and having a 
core coded black. 

All the windings should be a good tight fit on 
the formers and should be secured in position with 
polystyrene cement. 

1) 

turns 
20 5.W. 
tinned 
copper 
wire 

(2) 
(I) 

turns 
20rA, 
tinned 
topp ?. 
wire 

December, 1963 

TABLE 1 

Crystal frequencies for local oscillator operating at 
10.7 Mc /s below the signal frequency. 

BBC 
Transmitters 

Oscillator Frequencies 
(Mc /s) 

LIGHT THIRD HOME 

Wrotham 78.4 80.6 824 
Peterborough, Divis and 

Thrumster 79.4 814 83.8 
Rosemarkie and 

Llanddona 78.9 81I 83.3 
North Hessary Tor 77.4 79.6 81.8 
Sutton Coldfield 77.6 79.8 82.0 
Pontop Pike and 

Rowridge 77.8 801 82.2 
Meldrum and Blaen Plwyf 78.0 80.2 82.4 
Holme Moss and Orkney 78.6 80.8 83.0 
Douglas 77.7 79.9 82.1 
Kirk O'Shotts 79.2 81.4 83.6 
Llangollen 78.2 80.4 82.6 
Norwich 79.0 81.2 83.4 
Les Platons (C.I.) 80.4 84.05 86.4 
Oxford - 78.8 81.0 83.2 
Dover 79.3 81.7 83.7 
Wenvoe 79.25 86.1 81.425 

CRYSTALS 
Crystals can be had from several sources, either 

as multiple units of three in a B7G glass envelope, 
or as single wire -ended units in transistor type 
cans; the latter were preferred for the prototype 
since they can be wired directly into circuit with 
short connections. The multiple units are available 
in combinations to suit most, though not all, 
reception areas, while the single units can be had 
to order for any desired frequencies. The 
frequencies required to receive the three BBC 
programmes in various parts of the country are 
set out in Table. 1. 

The order in which the crystals are connected 
to the switch S2 is a matter of convenience only 
but it must be arranged that the highest frequency 
unit is brought into circuit at the same time as the 
fixed tuning capacitor C6. 

TO BE CONTINUED 

Beginner's TRANSMITTER 
-continued from page 712 

glow much brighter. The loading of the proto- 
type was 35mA, which corresponds to an input of 
approximately 10W. 

The transmitter may now be keyed and the note 
tuned in on the station receiver to check on the 
purity of the tone and freedom from key clicks, 
etc. 

When the tests have been carried out and it is 
evident that everything is functioning as it should 
the transmitter is ready to go on the air. 
Disconnect the 15W bulb and plug in the aerial. 
Proceed to -load up as for the dummy load and the 
rig is all set for its first Q. 
Operating Drill 

One of the best ways of starting with a QRP 

rig is to listen first. If the station receiver is tune< 
to the crystal frequency a watch can then be kep 
for any station calling "CQ "_ 

Remember that after a station has called CQ hr 
will be listening carefully for a reply around tha 
frequency and is more likely to hear you. If you 
crystal frequency is very quiet and no signals cal 
be heard (most unlikely with today's crowde 
bands) then a " CQ " call may be tried. 

It is best when working low power not to cal 
CQ for too long a period. A three -by -three i 

sufficient -i.e., "CQ CQ CQ de G3XYZ G3XY; 
G3XYZ" repeated three times, followed by ARI' 
and a period of careful listening. Listen careful! 
on the frequency, time the dial reading and' thti 
try up and down the band on either side. It ma 
be that your CQ is being answered by anothe 
crystal controlled station whose crystal frequenc 
is higher or lower than your own. 11 
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Simple 

Resistance 

Measurements 
BY G. A. W. PARTRIDGE 

Accurate and reliable methods of 
measuring resistance values 

T 
ERE are times when the value of resistors 

have to be determined fairly accurately. The 
various ways of doing this are well known. The 

colour code system and a large variety of test 
instruments on the market from simple ohmmeters 
to expensive bridge instruments are for this pur- 
pose. However, colour codes fade and even ohm- 
meters become unreliable. 

The methods described here are very simple but 
unfortunately they are more often than not applied 
too roughly for much practical value. A little more 
time spent on these tests is well worth it. 

Low Values of Ohms 

It is sometimes necessary to measure a low resis- 
tance of only a few ohms, such as the type used 
to reduce a 12 volt supply to 6 volts. Such prob- 
lems usually arise on low voltage heater supplies. 

Fig. 1 shows how the ammeter and voltmeter 
method is used. A suitable battery, ammeter, and 

Fig. I: Measuring low resistances using the ammeter and 
voltmeter method. 

voltmeter are chosen. The battery must be large 
enough to maintain a steady current through the 
resistor without overloading it, but at the same 
time giving at least half -scale deflection on both 
instruments. The value of the resistor will be 
equal to the voltage divided by the current. The 
voltmeter must have a high internal resistance. 
For example if a resistor of 151 was being tested, 
and the voltmeter had a resistance as low as 1000, 
the error would be 0.0112 assuming that both meter 
readings are accurate. It is, of course, essential 
that good quality instruments are used when a 
'fairly high degree of accuracy is desired. 

Kilohm Range 

Resistors in the .kilohm range can also be 
measured in much the same way, using a milli- 
ammeter and a very high resistance voltmeter, or 
preferably an electronic voltmeter. However, if 
such apparatus is not available a good moving 
coil instrument will do providing the following 
formula is used: 

(E /I) Rv 
R-- 

Rv-(E/I) 
where R =value of the unknown resistor 

E= voltmeter reading 
1= current in amperes 
Rv= voltmeter internal resistance. 

For example, during a resistor test the volt- 
meter read 100 and the milliammeter 10. The volt- 
meter resistance was 100,00051. What is the value 
of R? (Fig. 1). 

(E /I) Rv 
R= 

Rv- (E/I) 

(100/100th) 100,000 

100,000-(100/100th) 

10,000 X 100,000 

100,000 - 10,000 

1,000,000,000 

90,000 

Fig. 2: Method for measuring high resistances. 

Megohm Range 

Resistors in the megohm region can be 
measured in the same way, but high voltages are 
required in order to give a suitable deflection on 
the microammeter. Fig. 2 illustrates a more suit- 
able arrangement which enables voltages as low 
as 240 or less to operate the circuit, Rs is a resis- 
tor which has a known value. R is the unknown 
resistor. If the circuit is non -inductive a.c. can 
be used. 

The voltmeter should have a resistance of about 
10,00051 per volt or more. In this test Rs was 
500,000(2 and the applied voltage 240. 

First, the voltmeter was connected across Rs 
and the reading was 50V. It is now connected 
across R and reads 100v. 

Rs Jr voltage across R 
1= 

voltage across Rs 
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500,000 x 100 

50 

= 1,000,00052. 

The resistor Rs should be about the same as 
the unknown R so that the voltmeter reading will 
be on the same range, thus reducing error. All 
connections must be as tight as possible and the 
current steady while the readings are taken. 
Excessive heating must also be avoided. 

METER RESISTANCE MEASUREMENTS 

There are times when it is necessary to know 
the internal resistance of a milliammeter or volt- 
meter, especially the former, when it is desired 
to extend the instrument range. An instrument 
may read, say, from 0 to 100mA, and it is desired 
to extend its range to 1A. The resistance of the 
necessary shunt is calculated from: 

Internal resistance of meter 

Multiplying factor -1 
It will be seen that it is necessary to know the 

internal resistance of the meter. The multiplying 
factor in this case is 10 because lA is 10 times 
greater than 100mA. 

Some instruments have their internal resistances 
marked on them or it is mentioned in an accom- 
panying leaflet,- but there are many cases where 
such information is not available. 

The resistance of a voltmeter is usually given 
in ohms per volt, which is called the sensitivity. 
Therefore if a voltmeter is marked at 1,00051 per 
volt and reads from 0 to 100V, its total resistance 
is 1,000 x 100= 100,00051. Here again, this infor- 
mation may be unknown, and will therefore have 
to be measured if the range is to be increased. 

Four methods of finding the internal resistance 
of an instrument are described here. It must be 
pointed out that good tight connections, especially 
when measuring small resistances, are most impor- 
tant. Extra resistance caused by a bad connection 
can lead to serious errors. 

The Ohmmeter Method 

The first described 
which is the simplest. 
ammeter is measured 

is the ohmmeter method 
The resistance of a milli - 
with a low reading ohm- 

Meter under test 

Ohmmeter 

o 
Fig. 3t Measuring internal meter resistances using an 

ohmmeter. 

meter in just the same way as any other resistance 
(Fig. 3). A Wheatstone bridge or any other suit- 
able measuring device can be used if available. 
The success of the test is. of course. largely 
dependent upon the accuracy of the resistance 
measuring instrument. If the milliammeter needle 
goes beyond full scale deflection, it is advisable 

Limiting R 

if necessary 
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to reduce the test current by adding a small known 
resistor (Fig. 3) to the circuit, and then deduct 
its value from the ohmmeter reading which will 
give the milliammeter resistance. 

Much the same idea applies when testing a volt- 
meter except that a higher reading ohmmeter may 
be required and no limiting resistor will be neces- 
sary. (Here again a Wheatstone bridge or any other 
resistance measuring instrument can be used.) 

The Ammeter and Voltmeter Metho t 

The ammeter and voltmeter method is illus- 
trated in Fig. 4. It is more suitable for measuring 
the internal resistance of voltmeters than milliam- 
meters. Note that the voltmeter under test measures 
its own test voltage so its accuracy must be taken 

+ 

D.C. supply 

Fig. 4: The ammeter and voltmeter method of measuring 
the internal resistance of voltmeters. 

into consideration. A suitable d.c. supply, usually 
derived from batteries, is adjusted by a rheostat 
until full scale deflection takes place on the volt- 
meter. The internal resistance is calculated by 
dividing the voltage by the current in amperes. 

For example: 
The voltmeter has a full scale deflection of 10V. 

After adjusting it to read this voltage the current 
is found to be lmA. What is the internal resis- 
tance? 

Rm= 
E 

I 

10 

1 /1,000 

10,00051. 

Therefore the sensitivity is 10,000 =10, which is 
1,000 ohms per volt. 

--1WAMAMr-- 
Rs 

Fig. 5: The resistance comparison method. 

The Resistance Comparison Method 

The resistance comparison method (Fig. 5) can 
be applied to milliammeters and voltmeters. The 
standard resistor Rs must be as accurate as 
possible and about the same value as the unknown 
internal resistance of the instrument under test. 
Rs isk connected in circuit first and the rheostat 
adjusted until a suitable deflection is indicated on 
the milliammeter A. Now the meter under test 

-continued on page 745 
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C: ETURN-OF-POST SERVICE 
We offer a really erticient 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 
Ike have full stocks of all components for the Mullard 510 Mullard 3-3, Mullard 2 and 3 Valve Pre -amp, Milliard Stereo. Milliard Mixer, GE09]2 Plus. Fully detailed list on any of these vent upon request. 
l nitro on Manuals: All Mallard Audio Circuits in "Circuits 

: \mplifiers ". 9/5. GEC912, 4,6. All post free. 
TRANSISTORISE YOUR CRYSTAL SET 

Ne have two new designs for transistor amplifiers which can be used to greatly improve the signal from any crystal set. RLD9 Kit, one stage 10/6: RLD5 Kit, two stage 17/8, both post free The kits are easy to build and very detailed instructions are supplied. Leaflet available. 
CLOSE TOLERANCE CONDENSERS 

Radio, lr Silver Mica. Tolerance-up to 39pf. { 15f. 470f. up i I5. 18,'32, 71, 33 139, 47, 50, 56, 68, 75, 82 100 
120. 150 120.12A) 220. ?.}0, 270, 300pf. All 9d. each. 
133 39u, 170. 500, 555. 680. 000pí. All 1'- each. 
1010, 1500, 2200. 2700, 3600, 9700, 500pf. All 119 each. Postage extra 

MINIATURE WIRE WOUND RESISTORS 
5 watt, 5';, toi. Size i x in. 15, 25, 30, 39, 50. 68, 75. 100, 125, 150, 180. 
200, 220; 250, 270, 3H. 350; 900, 470, 680, 750, 820 ohms, lk., 1.2k.. 1.5k., 1.8k., 2.2k., 2.7k., 3k.. 3.3k.. 3.9k 4.7k., 5.6k., 6.8k.,. 8.2k., All 1 /6d. each. Postage extra on all above. 

NEW .MULLARD CONDENSERS 
liard Miniature Foil and Polyester condensers as used in the latest TV and Transistor sets. 

Miniature Foil. 30 volt working for Transistor sets. .01mfd. 
7!i1 ;; .022m1'á, 9d.; .047mfd, 9d.; .1mfd, 11d. Polyster Tubular Capacitors. Moulded outer case designed to withstand accidental contact with the soldering iron. Tolerance 
10 ";,. 125v. range:.01mfd, '.022mfd, .047m1d, all 9d. each. .1mfd, 1/2; .22mfd, 1/3:.47mfd, 1/8: lmfd. 3/-. 400v. range: ,001mfd, .0022mfd, .0047mfd. 01mfd, 022mfd, all 9d. each. .047mfd, 1/2, .1mfd, 1/3, ,22mfd, 1 /6. .47mfd, 2/5. Postage extra, 

MINIATURE ELECTROLYTIC CONDENSERS Latest miniature types by Mullard and Radio spares. RADIO SPARES. All 15 volt, 2mfd, 4mfd, 5mfd, Bmfd, l0mfd, 16mfd, 32mfd, 50mfd, 1ll0mfd, all 2/3 each. Postage extra. MULLARD. 2mfd, 10v. 1 /9: 4mfd, 4v. 1 /9: 10mfd, 16v. 1/8: 16mfd, 
10V. 1/8; 25mfd, 4v. 1 /8; 25 mfd. 35v. 1/3: 32mfd 25v. 1/8: 32mfd, 40v. L8. 

"SYNCHROTAPE" RECORDING TAPE 
Low priced British tape. all reels fitted with leaders. Standard Play: 600:t. (5 ") 13/6: 8501í. (51 ") 17/ -: 1,200ft. (7") 12 / -. Long Play: 900ft. (5') 17/ -; 1,200ft. (51 ") 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 
Heads .. . 810.19.6 £2. 3.6 12 of 1614 Four Track, Marriott Heads .. £17.17.0 £3.12.0 12 of 26/2 MARTIN TAPE AMPLIFIER KITS Tape Amplifiers 
For Collaro 8311 -V 2 -Track £11.11.0 8311 -4-V 9 -Track £12.12.0 Tape Pre -Amplifiers 
For Collaro 6312 -CP 2 -Track 88.8.0 8312 -4 -CP 9 -Track 89.9.0 Drop through assembly for mounting 8312 Pre -Amp under Collaro Deck, 81.11.8. Carrying Cases with speaker.For Collaro Deck and 8311 Amplifier £5.5.0. 
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 
GOODMANS: Axiette 8in., £5.5,7; Axiom 101n., £8.5.11; 12in., Axiom 201, £10.7.0: 12in., Axiom 301. £14.10.0: 12tH., Auctions 
51 Bass, £8.14.0; 12in., Auction] 61 Bass, £13.14.0; Trebax Tweeter. £6.4.0: XO6000 Crossover unit, £1.19.0. 
HFSISI6 Bin .,26.0 0; T916 Bln,ï6.13.6; TIO Twe ter £4.8.24.7.6; T Tweeter, £1.10.6; ('X3000 Crossover unit, 21.11.6; ('X1100 Crossover unit, 82.0.0. H.P. Terms available on all speakers. 

STEREO COMPONENTS 
Morganite ganged potentiometers as specified for the Mullard. circuits. * Log /Anti -Log, 500k, 1 meg., 2 meg. * LOB /LO k, . 250k, 1 meg.. 2 meg. * Lin /Lin 250k, 500k, 1 meg, 2 meg. All 

OW, 
10/6 each. Postage extra. 

TRANSISTORS ' 

MULLARD. 'Current production types. not rejects.' All In makers' boxes. Postage 3d. on each. 
AP114, 11/-: AF115, 10 /G AF116, 10 / -; ÁF117, 9/6: 0C44, 8/3: 0045 
81 -: 0070 and 0071, 6/6; 0072, Bi-; 0072 'Matched Pairs. '16/-1 0078, 8 / -: OC81, SI -: 0C170, 8/6: OC171. 9/ -. 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 sanie time as follows. 

ESITI, 26.12.6; FMT2 (less power), £7.15.0. FM'I L (ith power), 29.12.6: FlIT3 (less p,.,, cr), £9.9.8. FlII'3 (with poster), 811.7.6. Mereur. £10.14.8.. 
' .1í'Y/2.214.12.6. Hire Purchase Terms available. Ask fol '. ' i P.W. STRAND, MAYFAIR & SAVOY UNITS 

Ne stock parts l'or the P.W. Strand Amplifier, Mes lair Pre -Amp- lifier,and Savoy FM Tuner. Detailed price lists are available. 
LATEST TEST METERS 

- Hire Purchase 
Cash Price Deposit Mthly /Pmts. 

1T O' Model 7 1farli II .. .221. 0.0 
£4.16.0 .0 ,12 of 8l 1A 10 A VO Multiminor Mark 4 29.10.0 £1.18.0 12 of 14/4 T.M.K. I'Pt0' .. £3.19.6 £1: 3:6 3 öf -' £1.2.0 T.M.K. l'P7tS .. .. £5.19.6 2I.15.6 3 of £1.11.4 l'.AI.K. 31odeb 300 28.19.6 21.15.6 12 of .15/8 TAYLOR MODEL I27Á £10.10.0 £2. 2.0 12 of 15/8 ('A BY .410.. .. (Post 1/9) £4.17.6. £1. 7.6. 3,of. £1.6,8 CART B-20 

. 26.10.0 £2. 0.0 3 of 21.13.4 ('A BY :11 -1 (Post 1/3) £2.14.0 Full details of any of the above supplied free on request. 
The AVO models 7 and 8 are both latest models from current Iiro- duction -not to be confused ¢vith Government Surplus. 

OUTPUT TRANSFORMERS 
G11SON: W0696Á, W0696B, 50/6, post 2/6 W0710, 55/6, Post-2/6. W0892. 62/3. post 2/9. W0767, 27/ -, post 1/6. W01796A, 57/8, post2 /6. W01932, 84/ -, post 3/ -. 
PARTRIDGE: P3667, 75/ -, post 2/9. P4131, 75/, post 2/9. PA RUCK O: P2629, 47/6: P2642. 45/ -: P2643. 47/8. All pi us post 219; P2691, 29/8. post 2/ -: P29213, 17/ -, post 2/ -' P2932, 411-. Post 2/6. ELSTON1:: OT /ML. 49/6, post 2/9; OT/3. 27/6, post 2/6. 

MAINS TRANSFORMERS 
(11LSON: W0741Á, 63/ -, post 4/ -; W0839, 48/9. post 2/9: W01323, 
58/6. post 3/6; V101288, 58/ -, post 3/6; W01566. 80/ -. post 4/6; W01341. Choke, 38/ -, post 2/ -. . 

PARSIEKO: P2631, 35/ -. post 2/9; P2630, 54/9. post 8/3; P2644, 
76/6. post 4/ -; P2930, 41/ -. Post 3/ -: P2931. 56/9. Post 3/3. ELSTONE: MT /MU. 49/6. Post 3/3; MT3/M. 38/6, post 3/ -; MT/510, 
46/3, post 3/3. 

GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS Hire Purchase, ALL POST FREE Cash Price Deposit Mthly /Pmts. 

RECORD CHANGERS 
GARRARD AUTOSLIM 

(Mono PU) .. £7. 2.6 21.. 8.6 12 of 11/2 GARRARD AUTOSLIM 
De -luxe ATO (Mono PU) .. £11. 9.0 £2. 6.0 12 of 18/11 GARRARD AUTOSLIM 
AT6 (Steno /Mona PU) .. £12. 5.4 £2. 9.4 12 of 18/- 

R.S.R. UA14 (TC8 Mono PU) .. 26.19.6 £1. 7.6 12 of 11/- B.S.R. UAl4 Monarch 
(TÇBS Stereo /LP /78) .. £7.19.8 21.11.6 12 of 12/4 R.S.R. UA16 (TC8 Mono PU) £7.19.6 £1.11.6 12 of 12/4 B.S.R. U A18 
(TC8S Stereo/LP/78) 

RECORD PLAY PLAYERS 
12 of 13/9 

R.S.R. TU1? (TC8 Mono PU) .. £3.17.8.£1._4.6 .. 3_of 21.1.0 B.S.R. GU? (TC8 Mono PU) .. 24.18.8 21. 8.8 3 of 21.6.8 ( GARRARD SRP10 ' 

(Mono PU) . £5. 9.11 £1.12.11 3 of 21.9.0 TRANSCRIPTIOx ('NITS GARRARD 4HF (GC8 PU). .. 816.12.6 £3. 6.6 12 of '21.4.5 PHILIPS A61016 (S /M PU) . £12.12.0 22.10.0 12 of 18/6 Many of the above can be supplied for stereo working. See our Gramophone Equipment List for details. 

* TERMS OF BUSINESS 
Cash with order or C.O.D. We charge C.O.D. orders as follows: 
Up to £5. minimum of 4/2. Over 23 and under £10. 2/8, Over 210, no 
charge. Postage extra on ('ASH 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. Repay- 
ments over 3, 6 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 71 %. minimum 
charge 151 -. Twelve months:. 
Deposit 4/- in the £. Service 
charge 10 %, minimum charge 
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WEYRAD 
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) 
6/- 
9/6 

10/6 
9/6 

3rd Stage- P50 /3CC 
DRIVER TRANSFORMER -LFDT4 
OUTPUT TRANSFORMER -OPT1 
PRINTED CIRCUIT-PCA1 

In response to many requests we have redesigned the output stages to give 500 mW and to enable 
a standard 3 ohm Speaker to be used. Full details of the simple changes are given on a separate 

leaflet available on receipt of stamp. 

CONSTRUCTOR'S BOOKLET WITH FULL DETAILS ... 2/- 
TRANSISTOR A.F. AMPLIFIER TYPE A.F.1 -LOW IMPEDANCE INPUT, 3 - TRANSISTOR, 500 mW 
OUTPUT, FULLY ASSEMBLED WITH VOLUME CONTROL 53/S 

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

WEYMOUTH, DORSET 

icNU-ss11A It Sc_ 
, r n ir i r i 11 1111) in 

TEL: TEM 1189 Dept. P.W. 15 2. 4 EARLHAM STREET, W.C.2. 
Off Shaftesbury Avenue by Cambridge Circus. A few minutes' walk from Leicester Square or Tottenham Court Road 
Underground Stations. HOURS OF BUSINESS: 9 to 6. Saturdays 9 to I. OPEN ALL DAY THURSDAY 

V.H.F. 
AERIAL 

On loft. collapsible mast. 
Spring loaded in lit. tubular 
sections. Complete with 12ft. 
co -axial lead and rubber - 
covered plug. Three steel 

inncluding posltage & packing. 

QUALITY CARBON MIKES 
In heavy metal case with press -to -talk 
switch on top. 9/6. plus 2/- P. & P. 

WIRELESS SET NO. 19 

Complete with original power supply unit 
for 12 volts input. Transmitter /Receiver 
covering 2-8 Mc /s and V.H.F. and 240 Mc/s. 
8 valve superhet receiver and 6 valves in 
Transmitter. Using I.F. of 466 Kc /s. For 
voice and C.W. In good condition not 
tested. 84.17.8. Plus £1 packing and car- 
riage. Microphone and headset for this 
set 17/6 plus 2/6 post and packing. 
10 Set Variometers, 17/11 Plus 2/6 P. & P. 
Control Box for 10 set, 10/-, plus 2/ -P. & P 
Booklet with circuits and instructions 
free with set or separately 249 post paid. 

CRYSTALS!!! 
LARGE RANGE OF 10X 10X0, 
FT243, FT241 CRYSTALS ALWAYS 

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

BARGAIN PACKS 
Assorted packets of 100 brand new 
Resistors including miniature and high 
stab. 12 /e POST PAID. All useful values. 
Condensers, 100 assorted, including 
mica, ceramic, metal tubular. etc.. 15 /- 
post free. 12 Assorted Potts, All new 
and useful sizes 12/6. Post paid. 
Components Package . containing 3 
useful size Potts, 3 wafer switches, 50 
assorted resistors and condensers includ- 
ing electrolytic and ceramics. ALL NEW 
15 / , Post Paid. 

TYPE 38 TRANS /RECEIVERS 

Brand new. Opera- 
ting on 7.4 to 9 
Mc /e. Trans/Recei- 
vers. Complete 
with headphones, 
throatmicrophone, 
]unction box and 
aerial rods. Oper- 
ate on 350 volts HT 
& 3 volts LT dry 
batteries. Com- 
plete less batteries 
and not tested. 
42/6 per set plus 6/6 post. Or £4 Pei 
plus 10 /- post and packing. 

palr 

L,T. TRANSFORMERS 
Pit: 240 volts. Output 6.3 volts 5 amps, 

8/6, 
post 

amp., 9/8, post 
volts. Output 

17 

TERMS OF BUSINESS 
CASH WITH ORDER. Handling 
charge of I i6 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. 
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The 

Progressive 

This receiver Is built in successive 
stages, each new stage adding to the 
performance of the set and culminating 
in a six -transistor, two -waveband 
portable. 

PORTABLE 
By R. F. Graham 

CONTINUED FROM PAGE 669 OF THE NOVEMBER ISSUE 

it_SINGLE transistor, in a Class A output 
stage and used with a sensitive loudspeaker, 
will give good loudspeaker volume. Volume 

is naturally not so great as when two transistors 
are employed in a Class B or push -pull stage but 
is nevertheless adequate for ordinary listening. 

A suitable output stage, using an 0072, is 
shown in Fig. 4. The frequency changer (Tri), 
intermediate frequency amplifier (Tr2), and 0071 
audio amplifier Tr3 are already present. The extra 
components needed are thus 8µF and 50µF capa- 
citors, 3952, 22kí2, 2.7kû and 12kí2 resistors, 0072 
transistor, output transformer and loudspeaker. 

Assuming that the push -pull output stage will 
eventually be made, a matched pair of 0072's 
should be obtained. The output transformer can 
also be that intended for the push -pull stage, the 
whole primary being connected, and the centre tap 
being unused for the present. 

The loudspeaker is bolted behind the aperture 
provided, and the Perspex panel will act as a 
,affle, so that reproduction is good, even with the 
let out of its cabinet. 

The output transformer Ti is mounted just 
above the plywood base, the same side as the 
volume control -that is, in the same position as 
'or the complete 6 transistor receiver. The trans - 
'ormer listed has two lugs. These pass through 
plots made by drilling two or three small holes 
:losely side by side. The lugs are then twisted, to 
secure the transformer. 

If the receiver has already been used with 
,hones, in the way described, no trimming or other 
Idjustments will be needed. (The headphones were 
;onnected in place of the 2.7k12 R10 resistor in 
'ig. 4.) 

A meter may be included in one battery lead, to 
est working, and it should read approximately 
OmA, with a 7 1V supply. Current will remain 
airly steady, irrespective of volume, and this is 
isual with a Class A stage. The actual current 
lepends on exact resistor values and the transistor, 
nd anything between about 15mA and 25mA may 
e encountered. The second 0072 may be tried in 
he circuit, if desired, and should give similar 
esults. 

The steady drain of about 20mA is easily within 
he capacity of the round cell type of 74V battery 
e.g. AD38), and this kind of battery is preferred to 
miniature layer type battery. When the Class B 

tage is fitted, very much greater volume will be 

obtainable, and current consumption will be 
smaller, except at maximum volume. 

Second I.F. Amplifier 
It is convenient to add the second intermediate 

frequency amplifier next. The receiver will then 
have five transistors, and will give a very good per- 
formance, with much increased sensitivity to weak 
signals. 

In the new circuit, the 5k52 potentiometer VR1 
acts as an audio volume control, no longer con- 
trolling the sensitivity of the i.f. amplifier, as in 
the simpler circuit. Wiring is also slightly changed, 
to obtain some measure of automatic volume con- 
trol. This a.v.c. voltage is applied to the first i.f. 

R7 
33k 

C7 
2pF 

R8 10 

kn 

+ve 
Part of 3- ransistor 

circuit -..; 
Fig. 4: Class A output stage with R -C coupling. 

amplifier, through the 8.2kû resistor in Fig. 5, the 
voltage being provided by the diode. Automatic 
volume control helps to prevent overloading on 
powerful local stations, and to some extent reduces 
the effect of fading, or changes in volume, 
experienced with some transmissions. 

The frequency changer, as already made and 
adjusted, remains untouched. The a.f. amplifier 
and output stage are also unchanged. The new 
wiring is thus confined to that part of the receiver 
shown in Fig. 5. 

The new transistor is Try and the third 
i.f. transformer is inserted in position. As the first 
i.f. stage transistor Tr2 originally fed the diode 
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at adequate volume. The volume control will give 
a smooth adjustment of volume, from zero to 
maximum (fully clockwise) as it no longer controls 
sensitivity, as in the simpler circuit. 

During subsequent additions, such as providing 
for Long Wave reception, and converting to a 
push -pull output stage, no changes at all will be 
made to the intermediate frequency amplifier. It 
is thus worth checking that this part of the set is 
operating well. 

If alignment is correct, each i.f. transformer core 
can be " tuned" to a setting which gives best 
volume, and no core will be in an extreme position, 
either right in, or very far out. 

Aligning at some frequency a little removed 
from 470kc /s has virtually no effect on sensitivity, 
and may be expected, if a signal generator is not 
available. Final adjustments should always be 
made with a weak signal. That is, set volume con- 
trol at maximum. and find a weak station, or rotate 
the receiver to reduce signal pick -up by the aerial 

A view of the receiver in an advanced stage of construction. rod. 

detector stage, this lead and the 
old volume control connections, 
have to be removed. The extra 
if. stage (Tr5, IFT3) is then 
wired up according to the circuit 
in Fig. 5. The arrangement of 
components and wiring should 
be as in the finished receiver 
wiring diagrams. 

With the new stage added, 
current consumption (as shown 
by the meter in one battery lead) 
will be only very slightly 
increased, the increase being 
roughly 1mA. If the meter 
shows a heavy current, switch off 
at once and check wiring. 

The extra intermediate fre- 
quency transformer (IFT3) is 
adjusted by engaging its core 
with the insulated tool described 
and slowly rotating this for best 
volume. Slight readjustment of 
IFT1 and IFT2 will also be 
necessary for peak performance. 
If a signal generator is available 
the IFTs can be aligned at 
470kc /s. If not, adjustments are 
made in the way already 
described for the simplified receiver. 

The increase in sensitivity should be very 
marked, and many more stations should be heard, 

8f 

8 

To 5 
onl2 

R14 
56kí1 

5 

C11 

8pF 

b 

I.FT.3 

R15 
12 kß 

Tr 2 
0C45 

C5. 
0.25 

pF 

e 

5 

C12 
56pF 

27, 

R5 

R0 
C4 

°T pF 

R4 
22kß. lFT2 

2 

R18 
3.9141 

b 

Tr 5 
0C45 

c 

e 

R17 
4.7 
kfl 
C14 
0.25 
pF 

-7.5V 

Ct3 
18pF 
2% 

R19 

R16 /WWv114 

Fig. S: The modified i.f amplifier with additional stage (Tr5). 

R20 
1k 

VRl 
5kfl 

+ved 

SUMMARY OF REQUIREMENTS FOR 
SECOND AND THIRD STAGES 

Class A Output Stage (Fig. 4) 
Resistors: R 10 -R 13 

Capacitors: C9-C10 
Transistors: Tr4 
Transformers: TI 

Second I.F. Stage (Fig. 5) 
Resistors: R14 -R19 
Capacitors: CI 1 -C14 
Transistors: Tr5 
Transformer: IFT3 

The Cabinet 

An attractive cabinet of very simple design cat 
be made quite easily, as shown in Fig. 6. Th, 
cabinet is in the form of a case with handle am 
open top, so that the receiver can be placed in it 

complete with battery, and as a working unit. 
The actual receiver is 3in. x 81in. x 6 in. Th 

cabinet is 6 1in. deep inside, so that the receive 
panel is slightly sunk. This dimension is nc 
critical. The cabinet must, however, just clear th 
receiver, and is thus about 3 din. x 8Ain., inside 
It is equally satisfactory to make the cabinet 3ir 
a 81in., if the receiver is just enough under thes 
dimensions to give clearance. 

The bottom, two sides, and back are cut, an 
glasspapered smooth, if necessary. For th 
dimensions given, sides and bottom must bs c 

www.americanradiohistory.com

www.americanradiohistory.com


December, 1963 PRACTICAL WIRELESS 743 

Adt4a7044«4BARGAINS 

S 

RADIO & T. V. 

COMPONENTS 
[ACTON] .. 

LIMITED 

L A.M. P,M, PERMEABILITY TUNER FOE ALL TRANSISTOR 
OPERATION. Sire 21 z 2 }in. approx. By famous manufacturer. A.M.- 
I.F. 4701,7c /a F.M. -I.F. 10.7 Mels. A.M. coverage from 1620 Ke /e -325 
Kc /a F.M. coverage 108Me /,.88Me /e. Circuit diagram 2/6. FREE with 
Tuner. 25/ -. 1st, 2nd, 3rd A.M IF'e, 12/8 set. let, 2nd, 3rd and 4th 
F.M. IF'e, 12/6 set. V.H.F. Oec. choke, 11 -. A.M. I.F. trap. 118. A.F. 
114 and A.F. 115, 6/- each. All the above are the RF end of an AM /FM. 
receiver car radio, eta The above eix items purchased together 92.10.0. 

2. TRANSISTORISED POCKET RADIO with printed circuit, mini - 
earpiece, high gain ferroz slab aeriaL No aerial or earth required. 
To build yourself for completely personal listening. 45 x 3} z 1 }in. 
Luxembourg in favourable area. Only 21/ -. P. t P. 2/5. All parts 
available separately. 

S. A.C./D.O. POCKET MULTI -NITER HIT. 21n. moving coil meter 
scale, calibrated in á0./D.0. volt., ohms and mllllsmpa Voltage 
range A.C. /D.C. 0.60, 0. 100, O.260, 0 -500. Milllampe 0 -10, 0-1000 
Ohms ranges 0- 10,000, 0- 100,000, 19/6. P. d P. 2/ -. Wiring diagram 
1/- free with pert. 

4. SIGNAL GENERATORS: Oath 17,6.0, or S0 /- deposit and 6 monthly 
payments of 21/6. P. a P. 6/6. Coverage 100 ke /s to 100 Mc /s on 
fundamental. and 100 Me /e to 200 Mc /s on harmonica Case 10 x 
d} z 5 1in. Three miniature valves and Metal Rectifier. A.C. mains 
200 /250v. Internal modulation of 400 c.p.e. to a depth of 30 per cent. 
Modulated or anmodolated R.F. output continuously variable 100 
millivolts. C.W. and mod. switch, variable A.F. output. Magic 
eye as output Indicator. Accuracy 2 per cent. 

5. SIGNAL GENERATORS. C. oh 26.5.0. P. d P. 6/6 Coverage 
120 kc /. to 84 Me /. Came 10 z 65 x 4 }In. Sine of scale 6} z S }In, 
2 valves and rectifier. A.C. maim 230.250v. Internal modulation 
of 400 cep.. to a depth of 30 per cent, modulated or unmedulated 
H.F. output continuously variable 100 millivolts. C.W. and mod. 
twitch variable A.F. output and moving coil output meter. Accuracy 
± 2 per cent. 

6. STAAB 46. 9 v. BATTERY RECORD PLAYER complete with plek.w 
and deck. A completely portable player. Head protected by pl.stto 
dome with brash which cleans the styluses it rises btu playing 
position. 45 r.p.m. Auto on-off switch governed .noum attractive 
two-tone grey finish, 99.9.& P. d P. 2/ , 

7. 60 MICRO -AMP METER movement by world Imam meambaturer. 
Sse 3 x 2115. 261- plus 1 /-. 

8. ALTITUDE METER 180 degree male. ilia diameter. Weald make 
Ideal car -rev. counter. 01 plus 2/6 postage and paekhlg. 

9. CHANNEL TUNER LP. 16 -19 Me /. Coutiaoneb tunable Rea 
174 -216 Me /. Valve. required -PCP80 and POC84 fin merles). Colt 
BBC and ITA range. Also Pollee, Fin and Taut., eta Bead M 
by famous maker, 10/-. P. d P. 3 / -. 

10. B. &8 MONARCH UÁ14 WITH TUL-PI READ. 4-ageol. 91ag 10 
record., 12in., 10in. or 71n. at 16, SS, 45 or 78 r.p.m. Intemete . 

101n. end 12in. reoords of the lame speed. Hr nasal ploy position: colour brown. Dimensions: 12} x 10 1 I. epees e.q M 
above baseboard 4 11n below baseboard 251.. Pitted wRk Ball -T 
turnover crystal head, 96.19.6. P. It P. 6 /6. 

11. POCKET MULTI -METER. el.. 35 x 2} x 141.. Met .M !9 u 191., 
Sensitivity 1,000 O.P.V. on both A.C. and D.C. A.C. and D.O. volt. 
0-15, 0-150, 0-1,000. D.C. current 0.150 mA. He.letanoe 0- 100H0 
Complete with test prod., battery and full Instructions, SW. 'Plus 
1/6 P. at P. 

12. 8 -watt PUSH -PULL 4 VALVE AMPLIFIER plus METAL HEUPIF as. 
A.C. mama 200.250 v. Sire 10} z 6} x 241n. 4 valves. For aw 
with W makes and types of pick -up and mike. Negative feed back 
Two input, mike and gram, and controla for same. Separate controls 
for Bess and Treble lift. Heeponee flat from 40 cycle. to 15 ke/. 
2 dB down to 20 to/. Output 8 wette at 5 per cent total distortion. 
Noire level 40 dB down all hum. Output tnneformer tapped for fend 
15 ohms speech oeil. For use with Std. or L.P. record., maafoal 
Instruments scab as guitar, etc. Suitable for small balk, 96.19.6 
P. d P. 6 / -. Crystal mike to suit 16/. P. d P. 2/.. Sta. P.M. Speaker 
to salt, 16/0. P. d P. 2/ , 

11. INDOOR AERIAL for ITV/ BBC /PM. Complete with .taederd seendel 
plug. Heavy chrome extending dipoles -7ft. fully extended. Flag 
straight into T.V. or VHF Tuner. Fully dkeetlonal, 10/6 P. d P. 1/6. 

14. E0 MORE FLAT BATTERIES. Charge your own battery ovormgkt 
with this wonderful little charger. Output 6 and 12 volts, 1 amp. 
Input 200 -250 v. A.C. mains. Maine fuse Incorporated. Attractive 
diver hammer finished case, 6 x 3 e Sin. Complete with leads and 
battery clips only 21/ -. P. d P. 3/6. 

21b HIGH STREET 
ACTON, LONDON, W.3. 

ALL ENQUIRIES S.A.E. 
GOODS NOT DISPATCHED OUTSIDE U.K. 

Shop been 0 a.m. -d p.m. Early dalag Warder 
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Wide-range Transistorised 
SIGNAL GENERATOR -Model 

Range 150 Kc /s to 350 Mc /s. 

* Accuracy better than 2% 
* Directly calibrated 
*Battery operated 
* Compact and fight 

d7.18.6 
with test lead and battery. 
Post and Packing 3/6 extra. 

27 

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

1E15.0.0 O comple with 
test lead 

te 

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

v,:10111111117 _;,_... 

Wide -range Transistorised 
C.R. BRIDGE -Model 62 
6 Ranges: 10 to 100Mí1 

1pF to 100µF 
* Visual null indicator 
* Power Factor check 
* Electrolytic leakage test 
* Battery operated 

i7.1.3 
including battery. 

Post and Packing 3/6 extra. 

S.A.E. for full technical leaflets 

NOMBREX LTD. Divi siomtló7 

ESTUARY HOUSE, CAMPERDOWN TERRACE 
EXMOUTH, DEVON. Phone: 3515. 

What READERS SAY About .. . 

THE COMMON CORE SERIES 

' . . . Wish to congratulate you for publishing 
one of the best -ever series dealing with this 

complex subject ... " 

" . As a lecturer I am finding these of great 
assistance and congratulate you on publishing 
such excellent books ... " 

" ... Your books seem to explain things much 
more easily. I wish they were on sale when I had 
to learn radio ... " 
' .. I have all the previous sets, namely: 'Basic 
Electricity', 'Basic Electronics' and 'Basic Synchros 

& Servomechanisms' and will mention that it's 
truly one of the best I've studied ... " 

BASIC ELECTRICITY- IN FIVE PARTS 

BASIC ELECTRONICS- IN SIX PARTS 

As used by Industry, and the Armed Forces of the Commonwealth 

OU PON - SEND NOW! OR ASK YOUR BOOKSELLER 

To THE TECHNICAL PRESS LTD. 
1 12 Westbourne Grove, London, W.2. 

Please send me your FREE prospectus describing 
the COMMON -CORE SERIES. 

a aanaemnmaem easeammumaimeeeeaeteuaavaataaaeaaaanaeaaeveeeeeeaearseeeaaeeeemaesaeteenaesnemseeem 

NAME --_- 
ADDRESS 
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Side pane screw 
and 

Washer 
63'x3 %4x1/4 

PRACTICAL WIRELESS 745 

out to avoid wrinkles. Each side 
Carrying handle . can then be done, cutting with 

scissors at the corners. Finally, 
the bottom is covered. The 
material laps right over the edges 
of the wood and hardboard, and 
should be large enough to extend 
for an inch or so inside. 

The, front is cut from 3 -ply 
with a 4 +in. diameter hole. A 
strong silk, cloth, or similar 
material is stretched over this 
board, and overlaps all edges, 
again extending somewhat on the 
inside surface, where it is glued. 
The material can be held taut 
with pins until the glue is dry. A 
metal fret is not recommended. 

The covered front piece should 
be a tight fit in the cabinet, and 
meeting surfaces are smeared 
with adhesive, before it is inser- 
ted. In the cabinet illustrated, 
the cabinet was covered with a 
mottled red adhesive material. 
with a yellow cloth front. 

A carrying handle is made from any strong, 
flexible material, and is held by two screws. 
Washers are placed under the screw heads. 

The finished cabinet has a modern, pleasing 
appearance, and is intended to take the receiver 
immediately. It can then be carried and used as 
wanted. The colours used can be according to 
choice. If ready -planed wood, of the required 
width and thickness, is purchased the whole cab- 
inet can be made very readily, and with few wood- 
working tools or skill. 

Screw 
and 

Washer 

Covered 
externally 

with 
Con -tact 

Extra` 
or other 

self - 
adhesive 
material 

Front 
panel 

6 iZ x 81 

Speaker cut -out 
Bottom panel 
3x832x%q 

Fig. 6: Construction details of the cabinet. 
+in. thick wood. The back is of smooth hard- 
board. After these parts have been checked for 
accuracy, meeting surfaces are glued, and they are 
secured together with panel pins. This makes a 
box 6 }in. x 8fin. x 34in. inside dimensions. 

When the glue is dry, edges and corners are 
smoothed with glasspaper on a block. Pin heads 
should be flush, or should be levelled with a file. 

This part of the cabinet is then covered entirely 
on the outside with a single piece of self- adhesive 
material, as used in kitchens, etc. The wood should 
be free from dust: Begin by placing the back of 
the cabinet near the centre of the material. Smooth 

Side panel 
6% ¿x 334x%4 

TO BE CONCLUDED 

Simple Resistance Measurements 
-continued from page 738 

is substituted for Rs and the deflection on milliam- 
meter A again noted, the rheostat setting remaining 
the same. 

The internal resistance of the meter is: 
Standard resistance x current through meter 

under test 

Current through standard resistor. 
For example, the current taken by the meter 

under test was 100mA, and the standard resistor 
passed 50mA, its value was 10Só. What is the 
internal resistance of the meter? 

= 10X100 

50 
= 2051, 

The accuracy of the standard resistor is most 
important here, so a reliable standard must be 
chosen. 

The more sensitive the instrument the greater 
its internal resistance. A milliammeter may have 
an internal resistance of several ohms as compared 
to an ammeter, which would be be less than one 
ohm. 

Next Month -Inductance Measurements 

SEND A 

"PRACTICAL" 
CHRISTMAS GIFT 

You're holding the ideal Christmas gift in your hands 
now. Yes, PRACTICAL WIRELESS. Why not send a 
year's subscription for this invaluable magazine to 
friends who are radio enthusiasts. Bt's a present you 
know they'll appreciate. And each new issue will be 
a renewal of your best wishes ... month in, month out, 
right up until Christmas 1964. 

Simply send your friends' names end addresses, 
together with your own and remittance to cover 
each subscription to The Subscription Manager (G.2), 
PRACTICAL WIRELESS, Tower House, Southampton 
Street, London, W.C.2. We will despatch first copies 
to arrive in time for Christmas, and send an attractive 
Christmas Greetings Card in your name to to announce 
each gift. 

RATES (INCLUDING POSTAGE) FOR ONE YEAR 
(12 ISSUES): U.K. AND OVERSEAS LI. 9s. Od.. 
U.S.A. $4.25. 

To make sure of your own copy why not place a regular * order with your newsagent! 

* * * * * * .* * * * * * 
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our Wavelength 
By THERMION 

T 
HESE are significant times in the history of 
wireless communication. Extensive research 
into materials and components with accom- 

panying advances in circuit techniques have 
resulted from man's determination to explore space. 

So then, as we stand on the threshold of a new 
era in telecommunications, perhaps it would be a 
good thing to ponder over some of the ways wire- 
less (or radio) communication is at present 
employed in our everyday affairs: perhaps we can 
think of further applications that would be of 
benefit to the general public. Many of you will 
have your own ideas on this subject, and I will con- 
fine myself to giving one illustration of this kind. 

Radio Telephones and the Railways 

Many important services such as police, fire, 
ambulance, and air -sea rescue, and also various 
commercial undertakings, make use of v.h.f. radio 
telephone networks to maintain contact between 
vehicles and fixed control centres. On the other 
hand one can think of other organisations still 
relying on time honoured methods of communica- 
tion, although radio has obvious advantages to offer. 

The railways, for example, seem reluctant to 
make any widespread use of radio. This is no 
doubt explained, to some extent at least, by the 
excellent system of line communication and visual 
signalling that has been built up over the years for 
operational purposes. But what of the passengers? 
When setting out on a long journey by train, one 
has to accept complete isolation from the rest of 
the community for the duration. True, we know 
that in a real emergency the guard can throw a 
message out onto a station platform as the train 
thunders past, but is this good enough in the day 
of the communications satellite? 

There would seem to be no technical obstacle 
to the use of two -way radio on modern trains. 
Surely at least a start could be made by providing 
a radio link with signal boxes along the line. On 
certain long distance trains a further development 
would be justified in the provision of a radio link 

with the public telephone service for the benefit of 
passengers wishing to make private calls. After ali 
this same facility is now available (in certain parts 
of the country) to private motorists. I do hope 
that the G.P.O. (currently engaged on a sales 
campaign to boost the use of the telephone) is 

prodding British Railways in this connection. 

Vulnerable Police Radio 

While writing on the subject of v.h.f. radio 
telephones, another example of lack of technical 
enterprise by the powers that be comes to mind. 

You may recall a short while ago that during 
investigations into a large scale robbery the police 
imposed a ban on the use of their radio telephone 
network. It is incredible that such a body as the 
police should at any time find it necessary to 
deprive themselves of a very convenient and 
flexible method of communication, and have 
instead to make recourse to line systems with their 
dependence on fixed installations. The reason (as 
stated publicly) for this self -imposed embargo 
was that criminals are known to monitor the police 
radio. This is not surprising; what is surprising, 
however, is the failure to use a scrambling system 
to render the signals unintelligible when received 
by an unauthorised person. 

Speech scrambling devices have long been 
employed on official telephone line circuits and 
also on transatlantic radio telephone services. The 
G.P.O. takes care to protect the conversations of 
private individuals from etheric eavesdroppers, but 
the same protection cannot apparently be given to 
an important service such as the police. 

A few years ago one could have been told that 
the very size of the equipment necessary to 
' scramble' ruled out the possibility of its 
incorporation into a mobile station. This cannot 
be true in the age of semiconductors, subminiaturi- 
sation and satellites! 

T.T. Solution 
I must thank all who wrote to me about the 

little problem entitled ' Tape Teaser'. 
For those unfamiliar with the technique 

employed in the Language Laboratory and who 
may still be puzzled, I must explain that the 
answer lies in the use of a two -track recording 
system with special head and amplifier switching 
arrangements. One track is controlled by a preset 
type switch (inaccessible to the student). The tutor 
first records on this track and then sets this switch 
to play. The equipment is now ready for student use 

The second track is under the control of the 
student who can record and replay in the normal 
manner. Output from the tutor's track is fed con- 
tinuously into the headphones, and when the 
student switches to replay he hears in addition the 
output from his own track. 
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THE NEW NORCOL "GNOME"! 
2 SPEED PORTABLE 

We proudly present this 
fine new unit as the best 
value for money avail- 
able. The volume and 
quality are superb and 
the finish of the cabinet so 
good that we are able to 
offer an IMMEDIATE 
CASH REFUND if not 
delighted. Ideal for the 
new 33+ rpm 7 -inch Amer- 
ican records. 

RECORD PLAYER KIT 

Long Life on One 9V battery (3/9 ex.) 
All parts available separately. 

This unit is a winner and we confidently predict 
that when customers see the quality and 
finish they will agree that it is equal to or better 
than units costing nearly double the price. 

A PERFECT XMAS GIFT 

* Beautifully made two -tone 
blue and grey cabinet with 
gilt handle and trim. Only 
9?x7xSin. 

* Hi -Flux 8 x 3in. Speaker with 
Ceramic Magnet. 

* 4- Transistor Amplifier on 
clearly marked printed circuit. 

* Latest "STAAR" KT /4 2 -speed 
turntable unit with automatic 
speed control. 

COMPLETE KIT f7 f 9 6 P.P. 
(with plans) ONLY 3(9 

(Amplifier assembled and tested, 5(- extra). 

"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 S x I tin. Building Plans 2t6 (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 f6.I9.6 COMPLETE P.P. 2t-. 

TIMBER (LEATHERETTE) RADIO CABINETS 
Attractive Grey with gilt grille, Ivory trim and carrying handle. 
(14 x 7 x 4 inches). BARGAIN AT 30 Knobs /- 3t9. 

TERRIFIC VOLUME ! ! 
WITH THE 

P.W. 6-TRANSISTOR 4 
Medium and Long Wave Pocket Superhet 

THE CONTINUED POPULARITY OF THIS FAMOUS 
SET IS PROOF OF ITS VERY HIGH QUALITY AND 

FINE PERFORMANCE 

700 mW Push -Pull 
Output on 2(in. 
P.M. Speaker. 
Printed Circuit. 
Guaranteed first 
grade Miniature 
Components. 
High H Internal 
Ferrite Rod Aerial. 

BUILDING PLANS 21 -. 
(Free with Kit) E7.19.6 m;;ete. 

`NORPAK' 
MAINS POWER PACK KIT 

FOR TRANSISTOR RADIOS 
Boosts and greatly extends life of old batteries. 
In attractive two -cone plastic case. Assembled in an hour. 
Miniature Size 4 x 2 x I tin. Normal output 9 v. 100 mA. 
Full Mains Transformer. Full wave germanium diodes. 
Cartridge fuse. 

Complete Kit with Plans 
Runs Radio direct from 
mains. 35/- Plus 1/6 P.P. 

(Ready assembled 45?.). 

NORCOL LTD 147 LONDON ROAD, YORKTOWN, 
ELECTRONIC COMPONENTS CAMBERLEY, SURREY Phone: CAMBERLEY 3743 
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THE LINEAR L1/10 
A 10 -WATT HIGH FIDELITY ULTRA LINEAR AMPLIFIER WITH INTEGRAL PRE -AMP 

Futl advantage has been taken 
of latest component miniaturi- 
sation developments to produce 
a 10 -watt Hi -Fi push -pull ampli- 
fier incorporating tone control 
preamplifier 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 

I 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 10 watts. 
TREBLE LIFT CONTROL 

4 IO d.h. to s.22 d.b. at 12,000 c.p.s. 

BASS CONTROL 
+ 14 d.b. to -10 d.b. at 50 c.p.s. 

HUM LEVEL 
Referred to maximum output and in. 
eluding integral pre -amp. -70 d.b. 

NEGATIVE FEEDBACK 
21 d.b. in main loop. 

HARMONIC DISTORTION Less 

than 0.1 x measured at B watts at 1000 c.p.s. 

Weight 10 lbs. Power consumption 90 

watts. For 200- 230 -250 v. 50 c.p.s. A.C. 
mains. Outputs for 3 -and 15 -ohm speakers. 
Chassis finish stoved Gold hammer. 

HIGHEST QUALITY Retail Price 

MAXIMUM RELIABILITY 13 
AT A PRICE YOU CAN 

GNS. AFFORD 
Send S.A.E. for descriptive literature 

TRADE ENQUIRIES to 

LINEAR PRODUCTS LTD. 

Also Available -THE L.45.A 
compact High Quality 4 -5 
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 are ECC83 
EL84, EZ80. Controls are: Vol. 
Treble and Bass with mains 
switch. The Tone controls pro- 
vide full compensation for long 
playing records. Output match- 
ing for 3 ohm loudspeaker. Retail 
price E5.19.6. 
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 adlustment 
by multi -position switch for I j, 31 and 7 }in. 
per second. Retail price 12 gns. 
DIATONIC 10-14 WATT. High Fidelity 
amplifier with integral pre -amplifier. Retai l 

12 gns. 
CONCHORD 30 WATT. Hi -Fi amplifier 
with two separately controlled inputs. 
Retail 16 gns. 
LSO 50 WATT AMPLIFIER. Size approxi- 
mately 14 x 10 x Bin. Sensitivity 25 mV. 
Output for 3 and 15 l7 speakers. Retail 
price 22 gns. 
L5 /S STEREO AMPLIFIER 5 n 5 watt 
12 gns. 

ELECTRON WORKS, ARMLET, 
LEEDS 

40,000 Readers CAN'T BE WRONG! 
This is the approximate number of readers who have purchased and use our 

catalogue, and the number grows daily. The reasons are not hard to find, 
but to highlight a few: 200 Pages, over 800 
Illustrations, over 5,000 Components des- 
cribed and priced (all except 14 actually in 

stock) backed with a By- Return Mail 
Order Service. 

Post Coupon Today 
with P.O. for 3/6 

to include postage and packing 

PLEASE WRITE YOUR NAME AND ADDRESS IN BLOCK CAPITALS 

NAME 

ADDRESS 

í 

HOME RADIO LTD. DeptPW, I87London Rd. Mitcham, 
SURREY. 
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internal resistor is incorporated in N2. The 
voltages obtained with a 1,000S1/V meter were 
140V d.c. across C2 and 260V d.c. across C4. 

The functions of the various stages of the 
capacitor tester are described as follows, beginning 
with Test Section A for paper and mica dielectric 
capacitors. 

capacitorD.C. Leakage Test 

Set switch SI to position 3 and switch S2 to 
position 1. 

A good capacitor connected to test terminals A 
will give a short single flash indicating that it has 
been charged, after which the neon will remain 
dark. The intensity of the flash will depend on 
the size of the capacitor and will not be easily 
discerned with small values. If flashes recur at 
intervals of a few seconds to a minute or more this 
indicates leakage, but the component under test 
may be used in some circuitry which is not hyper- 
critical. A continuous glow proves the capacitor 
to be useless. 

tester 
A QUICK CHECK 

INSTRUMENT 
By L. Sheldon 

CONSIDERABLE damage can be done to 
expensive components by a " leaky " capacitor 
and this simple test unit was evolved primarily 

in order to eliminate this particular hazard. Con- 
struction is based on the very versatile charac- 
teristics of small neon lamps, which are also cheap 
and very reliable. 

Referring to Fig. 1 it will be observed that there 
are three distinct sections to the tester, two being 
for capacitor tests, while the third section performs 
as an audio oscillator, and 
although quite limited in use 
has been found very handy as a 
simple I.f. generator when test- 
ing audio amplifiers. If not 
required, this third section can 
be deleted without any adverse 
effect on the remainder of the 
unit. 

The neon lamps, although 
not critical, may need a certain 
amount of experimenting with 
for best results. The neon 
lamps used in the prototype 

Fig. I : The circuit of the tester. One 
section of the circuit can be used 
as a simple l.f. generator. 

were the small indication type 
for N1 and N3, both having 
the internal resistor removed. 
For N2 a similar type can be 
used, but it was found that a 
somewhat larger type was in 
fact more suitable and gave a 
more critical indication when 
used as a calibrated unit as des- 
cribed later. Whatever type is 
employed it is essential that an 

O 

A.C. Internal Open- circuit Test 

Set switch Si to position 3 and switch S2 to 
position 1. 

Connect capacitor to terminals A. When a.c. 
flows through the capacitor under test the neon 
will strike and remain alight. By slowly reducing 
VR1 a point will be reached where the neon is 
extinguished. 

This position in the switching sequences also 
allows calibration to be made for a limited range 
of capacitors. Apply a good capacitor of known 

AC 
mains 

O 

o 

MR1 
R1 10k0 2 Sia 

R2 
470 
k[1 2°1 S1D 

Sic 

r ---II---; 52 
- J:.q 

-rest °-"? 2 
terminais 

A R6 
143 IMO, 

A. 

C5 
2000pF 

O 
Osc. 

`,a70kf1 
Output 

A 

Test 
terminals r 

e 
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CAPACITOR TESTER 

Resistors: 
RI IOki21W RS 470kS2kW 
R2 470k S2 I W R6 I M S2 4 W 
R3 IOW ¡W R7 470kí2 
R4 I k S2 1 W 
VRI IMfl linear potentiometer 

Capacitors: 
CI, C2 2µF electrolytic 350V 
C3, C4 8µF electrolytic 350V 
CS 0.002µF paper 
C6 0.01µF paper 

Metal Rectifiers: 
MRI 250V 30mA surplus type 
MR2 FCI24 contact cooled 

Neon Tubes: 
NI, N3 Small mains indicator type -less inter- 

nal resistor 
N2 M.B.G. mains type with internal resistor 
N4 Small mains indicator type -with internal 

resistor 
Switches: 

SI 3 -pole, 3 -way wafer switch 
S2 2 -pole, 3 -way wafer switch 

Miscellaneous: 
Four terminals (Belling Lee), three instrument 
type knobs, four crocodile clips, one mains plug. 

value to test terminals A and rotate VR1. When 
the neon is extinguished note position of VR1. 
Calibrate a chart from different sizes of capacitors 
ranging from 0.1µF to 0.0044F. Fig. 2 shows the 
scale obtained with the prototype model. 

With the 0.1µF capacitor under test the current 
when the lamp is extinguished is approximately 
6mA, this largely passing through VR1, and it is 
advisable to terminate this part of the test as soon 
as possible. The resistor R3 limits the current 
through VR1 and a value of IOW allows the 
instrument to read up to 0.1µF. A lower value for 
R3 would enable the range to be extended to 
higher values of capacitance but would increase 
the risk of VR1 burning out. 

0003 0005 

0-01 }F 
0.02 
yF 

05 
}iF 

Fig. 2: The scale cali- 
bration or the prototype 
instrument. 

Electrolytic Tests 

Set switch S2 to position 3 and switch SI to 
position 2. 

Although this is not claimed to be the complete 
answer to testing electrolytics the unit will give 
indication which is sufficient to give confidence in 
using the chosen electrolytic capacitor. 

It will be observed that MR2 gives a rectified 
d.c. output of slightly over 260V, and when the 
capacitor to be tested is applied to the test ter- 
minals B the neon Nl will most likely glow 

continuously. If the electrolytic is a good one, 
after a short period the neon will begin to flash 
at short intervals. These intervals will become 
more prolonged according to the length of time 
the test is continued. 

It will also be found that an electrolytic capaci- 
tor which has been out of use for some time can 
be sufficiently "re-formed " by leaving it in circuit 
for upwards of an hour. If after this period of 
time the neon glows continuously instead of giving 
intermittent flashes the capacitor should be dis- 
carded. 

In view of the higher capacities encountered 
with the electrolytic capacitors, once a test has 
been completed the accumulated charge must be 
removed by placing S2 in position 1 and Si in 
position 2. 

The Oscillator Section 

Set switch Si to position 1 and switch S2 to 
position 3. 

The neon N3 will glow steadily and generate 
an audio note which can be heard in the loud- 
speaker when the test prod is in contact with the 
grid of the output stage in the radio receiver or 
amplifier undergoing test. This signal is also 
suitable for tracing faults when applied to earlier 
stages in audio amplifiers and it can be used for 
energising " bridge " circuits. 

The component values given are subject to 
experiment if different audio frequency outputs 
are required. Variation in the value of C5 par- 
ticularly affects the pitch of the audio note. 

A suitable test prod was made from a discarded 
inhaler case. This was drilled at one end to take 
a 4B.A. screw which acted as the prod. C6 was 
fitted inside this case, the lead being soldered to 
the head of the screw before the latter was passed 
through from the inside of the case. Finally the 
screw was bolted in position with a 4B.A. nut. 

Construction 
The capacitor tester was built on to a chassis 

measuring 6in. x 4in. x 1 in. and this was fitted 
into a case having the following dimensions: 71in. 
x 5in. x 5in. 

Layout of components is not important and 
therefore details of construction are not given. It 
is worth mentioning, however, that each neon 
should be located as near as possible to the 
selector switch that controls its function. 

The author included a further neon N4 assafety 
device, connected in the mains input to give 
warning when the whole unit was switched on. 
This neon has an internal series resistance and is 

fitted with a red cover lens. 

JOIN THE PRACTICAL GROUP 
PRACTICAL TELEVISION ... ... ... 21- 

Every Month 
PRACTICAL MOTORIST ... ... ... I19 

Every Month 
PRACTICAL HOUSEHOLDER ... ... 116 

Every Month 
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ANOTHER TAPE RECORDER BARGAIN 
Mfts. end of production S, 

Surplus Offer Y 
A 24 gns. Tape Recorder onered at 
the bargain price of only 15 gus. plu* 
30 /. Darr. Supplied in e Units already 
wired and tested. A modern Circuit 
for quality recording from Mike, Gram 
or Radio, using latest B.B.R. Twin 
Track Monardeck Type TD2. 
Valve line up EPOS, ECL82, EM84, 
EZAO cod SI licor Dlo,(e. 

S tone Cabinet 
Sine 14 Ix loins 

Speaker. £3.10.0 
Wired Amplifier complete with 4 Valves. £ Jr 

12 
C 

front Panel, Knob. 6 + 3/6 Carr. 

BAIR, Monardeck Type T.D.S £7.7.0 + 46 Carr. 
Monitories -Mike, Tape. Screened 

Lead, Plugs. etc. £1 ,0,0 + 2/- Carr. 
COMPLETE KIT oomDrlaiag 

e 15 gns. + 10/- Carr. 
Leaflet, circuits. Instructions, 2/- post free. 

NEW BRITISH RECORDING TAPE 
Famous Manufacturer. Bulk purchase, genuine recommended Tape Bargain. 
Unconditional Guarantee. Fitted Leader A Stop Foils (except Sin.). 

Standard (PVC base) Long Play (P.V.C. base) D'bie Play (Mylar base) 
Sin. 150ft. 8/9 226ft. 4/9 300ft. 8/9 
Sin. 600ft. 11 /6 900ft. 19/- 1200ft. 26/- 

611.. 850tt. 14/6 1200ft. 17/e 1800ft. 82/6 
lin. 1200ft. 17/6 1800ft. 22/8 2400ft. 42/8 

Post and Poekinp -Sin. Reels, 6d. Each additional Reel, 3d. 
4in. to 71n. Reels 11 -- Rod. additional Reel, 6d. 

EMPTY TAPE REELS (Plastid): 3in. 1 /8, Sin. 2/ -, b ; in. 21 -. 719. 2/3. 
PLASTIC REEL CONTAINERS (Casettes): lin. 1/9, 25 in. 2 / -, 71n. 2 /S. 

Condenses -Silver Mica. All values 
2pF to 1,000pF, 8d, each. Ditto, 
Ceramics 9d. Tub. 450V T.C.C. etc. 
0.001 mFd to 0.01 and 0.1/360V., 
9d. 0.02.0.1/500V., 1/ -. 0.26 Hunts 
1/6. 0.5 T.C.C. 119, etc. etc. Clos 
Tol. S /Mfsu -10% 6pF- 500pF, 8d. 
000- 5,000pF, 1 / -, 1% 2pF- 100pF, 
9d. 100pF- 500pF, 11d. 5750F, 
5 000pF, 1/6 Reistore-Full 
Range 10 ohms -10 meg. ohms 20% 
} and 5W, he., 1W, 6d. (Midget 
type modern rating) 1W, 6d., 2W, 
94. Hi -Stab. 6% 1W, 4W, 6d. (100 
Ohme -1 meg). Other values 9d. 
1% (W, 1/6, etc., etc. 

TUB- ELECTROLYTICS -CAN 
25/2.5v. 50/12v. 1/9; 8 +81450,. 4/8; 
0 /20v. 100 /26v. 2 / -; 32 +86/276v. 416 
/450v. 4 /860v. 2(3; 50/50/260,. 6/6 
8 ' 16/460v. 5/6; 60/260/270e. 12/6 

82 ; 22(420,. 6/6;100 ±200 /275v. 12/6 

Volume Controls -51(.2 Meg. ohms, 
3in. Spindles. Morganite Midget 
Type 14ín. diem. Guar. 1 year. 
LOG or LIN ratios lees SW. 3 / -. 
DP. Bw. 4/8. Twin Stereo leu Ow. 
8 /6. DP. 8w. 8/-. Specials to order. 

JASON PM TUNER UNITS. 
Designer- approved kite of parte. 
FMT1, 6 gnu. 4 valves, 20/ -, 
FMTS, 57. 6 valves, 85 / -. JTV 
MERCURY 10 gus. ITV2 418.19.8. 
4 valves, 28/6. NEW JASON FM 
HANDBOOK, 2/6. 48 hr. Align. 
ment Service. 7/8. P. & P. 218. 

rame ( more.. on 
Type) -30pF, Soph', 70pF, 9d; 100pr. 
156pF, 1/8; 260pF, 1 /8; 800pF, 1/9 
PHILIPS. Bee Hive Type (conc. air 
spaced)- 2 -8pF, 1 / -i 3.30pF, 11 -. 
KNOBS -Modem Continental types. 
Brown or Ivory with Gold Ring; 1 dia., 9d. each; 14', 1/- each; 
Brown or Ivory with Gold Centre, l' dia., 104. each; 14' 118 each. 
LA ROE SELECTION AVAILABLE. 
METAL RECTIFIERS. STC Types - 
RMI, 4/5; RM2, 5/8; RM3, 6; 
RM4, 16/ -; RMS. 21/ -; RM4B, 11/6. 

BARGAIN CORNER 
Brand New, Mfrs. let grade. 
1 0(514 A 2 0C45, 16/8. 1 OC81D t 2 OCAI, 19/6. All above and 
OA81, 82/8, Post Free. 
{ Meg. VOL Controls D.P. Bw. 

0. 
flatted spindle. Famous Mtn. 

4 

RECORD PLAYER 
CABINETS 59/6 care. A 3,- 

Contemporary style, resins covered cabinet 
in two -tone maroon and cream. Size 165' x 
145' a 85', fitted with all accessories including 
baffle board and Vinalr fret. Space available 
for all modem amplifier, and auto.chaogers 
etc. Uncut record player mounting 
board 14' x 13' supplied. 
2 -VALVE 8 WATT AMPLIFIEu. 
EZ60 and Twin otage ECL82 with 
vol and neg. feedback tone control. 
A.C. 200/250V with knob., etc., ready 
wired to fit above cabinet. 52.17.8. 
P. a P. 1/6. 7' z 4' Speaker and trans., 
22 / -. P. a P. 2I., 

COMPLETE R /PLAYER KIT. As M. 
inn. BON ÚA14 Unit. New Bargain 
Price Now Only 811.10.0. 7/6 earn 

COCO OHM crate- -II 
'High grade low loss Celui 
air spaced Pnlythene -lin. dia- 

ler. Stranded tond. Famous 
taw. Now only 6d. per yard. 

Bargain Prisa -Special Lengths- 
20 yd. 9/.. P. d P. 1di. 
40 yd. 17/6. P. a P. 21.. 
co yd. P6 / -. P. a P. si -. 

Coax Plugs 1/ -. Sockets 1/ , 
Couplera 1/1. Outlet Boxes 4/S. 
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MULLARD "3 -3" HI-FI AMP- 
LIFIER. 3 VALVES 3 WATT 

8 ohm and 15 ohm Output. 

0,7 
A really laut.:iass Amphner 
giving B1.11 quality at a 
reasonable cost. 'dullard's 

cd latest circuit. Valve line up: 
EPOS, EL84, E281. Extra RT 
and LT available for Tuner 
Unit addition- This la the 
Ideal companions Amplifias for 
FM tuner unite. 

TECHNICAL SPECIFICATION - 
Freq. Response: + or - 1 dB 40 efe. 
25 Kept. Tone controls Max. Treble Cut 

1? dB at 10 Bels. Sfax. Bass Boost 14 dB at 00 c /s. Sensitivity: 100 My 
r 3 w. output. Output Power tat 400 c /s): 3 w. at 1% total harmonic 

distortion. Hum and Noise Level: At least 70 dB below 3 w. 
COMPLETE KIT (incl. valves, all 
component* wiring diagram and Bronze Eseuteheon, Printed Vol. 
special quality sectional Output Treble, Bau, On -041. supplied with 
Trans.). BON. PRICE 88.19.8. Carr. each Kit. 

Recommended Speaker. --W71, HP 
1012, 84.7.6. Goodman. AXIOM 
10, 68.5.0. 8in. AILETTE 66.0.0 m 
AUDIOM 51 69.10.2. 

4 /6. Complete wired and tested, 
8 gns. Wired power 0/P socket and 
additional smoothing for Tuner 
Unit. 10 /8 extra 

TYGAN FRET (Conteur. pat.), 12 x 
2 / -; 12 z 181o. 3( -; 12 z 2419. 

/- etc. 
BONDACOUST Speaker Cabinet 
Acoustio Wadding, lain. wide, any 
length cut 1/6 ft. 4)- yd. 
EXPANDED ANODISED METAL. 
Attractive gilt finish } in. z 41u. 
diamond mesh 4/8 sq. ft. Multiple. of 
bin. cut. Max. size 4ft. z 3ft., 47/S 
plue cars. 
ENAMELLED COPPER WIRE - 
lib. reels 14g-20g, 2 /6; 22g-28g, 81 -; 
30g -34g, 8/9; 388 -36g, 4/3; 398.40g, 
4/& etc. 
TINNED COPPER WIRE. 16.22 g, 
2/6 l Ib. 
WAVECHANOE SWITCHES. 1p 
12 -way, 2P 6 -way, Sp 4 -way, 4p 
8-way, 8/61 2P 2-way, 216. 

Soldering Iron. Mains 200 /220V. or 
230/250V. Solon 25 watts Inst., 22/6. 
Spars Elements. 4/8. Bit., 1 / -, 86 
watt, 27/8 etc. 
Alcman. Chaula. 18g. Plain Un- 
drilled, folded 4 aides, 2' deep. 
6" x 4', 9/6, 8' z 6', 619, 10' x 7'. 
6(9, 12- x 6, 7/6. 12' x 8', 8/- etc. 
Alunir. Sheet. 18g. 8' z 6', 1/ -. 
8' z 9', 116,.6' z 12', 2/ -, 12' z 12', 
4/8 etc. 

JACK PLUGS. 25' Urania type 2/8 
Screened ditto 8/8. 15' Screened 2/ 
Transistor type Min. A Sub -Min. 1/8 
JACK SOCKETS. Moulded Igranic, 
Type open 8/6, Ditto closed 4/ -. 
Pax. type open 2(6, Ditto closed 8/-. 
Transistor type closed Min. a Bub - 
Min., 1(8. 

TRANSISTOR 
COMPONIENTS 

Mdget 
I.F.'e --486 Kota 0/.in. 

619 
Oec. Coll M. A L.W 6/9 
Midget Driver Tear,. 8.6:1 6/9 
Midget Output Tram. Push - 

Pull-3 ohms sass 619 

Meet. Condensers-Midget 
1 mfd.-50 md4 e. m 1/9. 100 

Type 
ld 

8 /-, 12V. 
Condensers 150 v. wobing: 
.01 mfd., .02 *std., .03 mid., 
.04 mid. 9d.; .06 mid-, 1 mad 1/ -. 
.35 mfd., 1/8; .6 mad., 1/0. etc. 

Midget Timing Condenases. I.B. 
"00" 208 pF and 176 pF, 816 
ditto with trimm,re, 9/8. J.B. 
220pF and 105pF conc. slow 
motion 10/8. 38:,pF single 7/8. 
Sub. Min. fin. DOemm 100 pF, 
300pF, OOOpS', 7/- each. 

FERRITE AERIALS. 1L & L.W. 
car aerial coil 9/3. 

Midget Vol. Control with edge 
control knob, 6 IC/ohms, with 
switch 419: Ditto isms -witch 8 /9. 
Speakers: P.M.: 2m. Plessey 76 
ohms 15/0. 2519. Continental s 
ohms, 18/0. 7 z 4In. Pleasey 35 
ohms, 83/8. 
Ear Plug Mon-Min. Con- 
tinental typ. aft. lead, leek plug 
and socket. High Imp., 8/ -. Lox 
Imp., 7/6. 

7 VALVE AM /FM RADIOGRAM CHASSIS 
Valve line -up ECC86, ECH81, EPOS, 
EABC90. EL84, EMS), E280. 
Three Waveband and Switched Gram 
positions. Med. 200.550 m. Long 
1,000 -2,000 m. VHF /FM 88.95 Mc /s. 
Philips Continental Toning Inert with 
permeability tuning on FM and com- 
bined AM /FM IF transformer.. 460 
Kc /s. and 10.7 Me /e. Dust core tuning 
all coils. Latest circuitry including 
AVC and Neg. Feedback. Three watt 
output. Sensitivity and reproduction 
of a very high standard. Chassis size 
134 z 65ír. Height 71in. Edge illu- 
minated glass dial 111 x 341e. 
Vertical. pointer. Horizontal station names. Gold on brown baekgto ®d. 
A.C. 200 /250v. operation. Magic -eye tuning. Cot. ding. now available. 

Aligned and tested ready forme L 1 3.10.0 Carr. & Ins. 7/6. 
Complete with 4 Knobs- walnut or ivory to choice. Indoor FM aerial 816 extra. 
3 ohm P.H. Speaker only required. Recommended Qualify Speakers loin, 
Elrc ItJD, 80/ -, 131 z 81a E.M.I. "Ffdeotÿ', 86 /., 12m. R.A. with conc. 
Tweeter, 42/8. Carr. 2/6. 

Send for detailed bargain lists, 3d. stamp. 
We manufacture all types Radio Main Transi., Chokes, Quality 0/P Trans., etc. 
Enquiries invited for Speciale, Prototypes for small production run. Quotations 
by return. 

RADIO COMPONENT SPECIALISTS 
70 Brlgetoek Rd., Thornton Heath. Surrey. Hones, 9 a.m: 8 p.m , 1 p m. Wed' 

Est. THO 2188. Terms C.W.O. or C.O.D. Poo and Packing up la { A. 9d.; lib. 1/8; 32. 
130 918; 612. 2/9; 816. 3 /8. 
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A NEW BOOK 

AUDIO 
AND 

ACOUSTICS 
by 

G.A. BRIGGS 
With 

JAMES MOIR, M.I.E.E. 
as Sub-Editor 

PRACTICAL WIRELESS 

`O 
A j:6511 

1S 
áG 

á 
I--: 

ti:017.. 

PUBLICATION DATE 
20th NOVEMBER 
1963 

168 Pages . 140 Illustrations . Fine Art Papar . Semi-stiff Coves 

Price only 10/6 (1116 post free) 
When Sound Reproduction ran out of print in 
1962 after sales totalling 47,000 copies since 
1949, it was decided to revise the book in sec- 
tions. Audio and Acoustics deals with this 
aspect of the subject. Out of the 140 illustra- 
tions, only 30 are repeated from SR 3. This 
fact, plus the valued help of Acoustical 
Consultant James Moir as sub-editor, means 
that the A.A, book is mainly an original work. 

CONTIINTS Pages 

mums 1 Past and Pee 
2 The Bar 
3 Resonance 
4 Echo and Reverberation 
5 Room Acoustics 
6 Free -field Sound Rooms 
7 Transient Respooss 
8 Stereo 
9 Schools and Constant -volt Lines 

10 Concert Halb and Studios 
11 TV Studios and Ambiopho y 
12 Live/Recorded Tests 

Other Books by G A. Briggs 
"LOUDSPEAKERS" Fifth Edition, 336 pages, 230 illustrations 

PRICE 19/6 (20/9 Post Free) 
',LIMOS, PIANISTS it SOHI 

PRICE 
pages, 102 

(11/6 
illustrations 

Post ions 
"STEREO HANDBOOK" 146 pages,188 illustrations 

PRICE 10/6 (11/6 Post Free) 
TO Z IN AUDIO" 224 pages, 160 illustrations 

PRICE 15/6 (16/6 Post Free) 
"AUDIO BIOGRAPHIES" 1344 pages, 64 contributions from 

pioneers and leaders in audio PRICE 19/6 (20/9 Post Free) 
"CABINET HANDBOOK" First Edition (April 1962), 

112 pages, 90 illustrations PRICE 7/6 (8/6 Post Free) 
"MORK ABOUT LOUDSPEAKERS" First Edition (15th 

March, 1963) 136 pages, 112 illustrations PRICE 8/6 
(9/6 Post Free) 

22 
11 

16 
18 
15 

7 
9 
8 

11 
21 

7 
11 

Sold by Radio Deal- 
ers & Book- shops, or 
In case of difficulty 
direct Jrom the Pub- 
lishers. 

WHARFEDALE WIRELESS WORKS LIMITED 
IDLE . BRADFORD . YORKSHIRE 

Telephone: Idle 1235/6 Grams: "Wharfdel" Idle Bradford 

December, 1963 

AMATEUR RADIO COMMUNICATION IS OUR BUSINESS! 

HAMMARL UND Leading 

Short Wave Receiver manufacturers in the U.S.A. 

now make available their latest range through 

K.W. ELECTRONICS ... 
... presenting the HAMMARLUND HQ 100A 

General coverage 540 
Kul. -30 Mcl, in four 
bands. Band -spread faci- 
lities for amateur and 
other bands BFO, 
Noise Limiter, "Q" Mul- 
tiplier, 10 tubes Provi- 
sion for phone. and 
loudspeaker (3 ohms). 
Complete with "S" 
Meter £80 (clock extra 
u required). 

Other Models le Stocka 

HQ1461 General Coverage and Band Spread, 11 tube double 
conversion euperhet .. .. .. -- - .. .. £110 

HQ180 General Coverage and Band Spread, 18 tube triple 
conversion euperhet .. £170 

HQ110A Amateur bands only, 12 tube double conversion euperhet £100 

HQ170A Amateur bande only, 17 tube triple conversion euperhet, . £140 

/MS Amateur bands, B.S.B. transmitter. 160 watt. P.B.P. 
oryetal Alter. Volve control, self -contained power .e5ç 0170 

The World at your fingertips 

WRITE FOR DETAILS TODAY - EASY TERMS AVAILABLE 

K.W. ELECTRONICS Ltd. 
I HEATH STREET, DARTFORD, KENT 

Tali Danford 25574, 21919. Cable,: KAYDUBLEW, Dartford 

YOUR CAREER 

in RAD/0? 
Big opportunities and big money await the qualified 
man in every field of Electronics today -both in the 
U.K. and throughout the world. We offer the finest 
home study training for all subjects in radio, television, 
etc., especially for the CITY & GUILDS EXAMS, 
(Technicians' Certificates); the Grad. Brit. I.R.E. Exam.; 
the RADIO AMATEUR'S LICENCE; P.M.G. Certificates; the 
R.T.E.B. Servicing Certificates; etc. Also courses in 
Television; Transistors; Radar; Computers; Servo- 
mechanisms; Mathematics and Practical Transistor 
Radio course with equipment. We have OVER 20 YEARS' 
experience in teaching radio subjects and an unbroken 
record of exam. successes. We are the only privately 
run British home study College specialising in electronic 
subjects only. Fullest details will be gladly sent without 
any obligation. 

To: BRITISH NATIONAL RADIO SCHOOL, Dept. 3 

RADIO HOUSE, READING, Berke. 

Please send FREE BROCHURE tot 

NAME».».. .» - ..- .. ».,.. Block 

ADDRESS »..... ». -. .. Caps. 

Please 
12.63 

BRITISH NATIONAL RADIO SCHOOL 
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A Miniature 
MAINS RECEIVER 

A simple 3 -valve 2- waveband set 

f r HIS miniature mains receiver performs very 
well and receives several stations on both long 
and medium waves. Two coils are employed 

and each is brought into circuit independently at 
the turn of the wavechange switch SI. Also in- 
corporated in this set is a telescopic aerial, but it 
should be noted that a somewhat longer external 
aerial may be required in some districts. 

To give the finished set an attractive appearance, 
it is mounted in a small fabric -covered cabinet. 
This makes for one complete unit, and as it only 
weighs a few pounds and measures but 71-iii. x 5in. 
x 51in. the set can easily be transferred from one 
place to another without any difficulty. 

Component 
As the majority of the parts are not critical, the 

cost of the receiver can be kept to the absolute 
minimum. In the author's case, most of the parts 
were obtained from the " spares box ". However, 
to keep it in the " miniature " class, it is necessary 
to employ two " midget " type components; these 
being the mains transformer (T2) and the loud- 
speaker. 

Suitable mains transformers can be obtained 
from advertisers in P.W. quite cheaply. In the 
prototype receiver, the mains transformer measured 
21 n. x 2 {in. x 21in., and supplied 250V- 0 -250V 

Telescopic 
aerial 

470pF 

51 

By C. J. Lee 

60mA and 6.3V 2A. It should be noted that the 
space available on the chassis to mount this 
component is very limited, and so a bulky kind of 
component cannot be accommodated. 

The other " midget " component is the loud- 
speaker, and the space available in the cabinet 
allows room to install a 2 #in. diameter unit. Very 
good results are obtainable, however, with such a 
small unit. 

If the constructor has a larger loudspeaker to 
hand, he could of course, construct a similar 
cabinet to that which accommodates this set, and 
install it so that it could be connected to tie output 
transformer (T1) via flexible leads. 

Tuning Arrangements 

For tuning purposes, a 500pF variable capacitor 
is employed (VC1). It is not necessary to fit a 
reduction drive, but a fairly large knob is recom- 
mended to facilitate more accurate tuning. 

A 500kû potentiometer (VR1) is used as the 
volume control, and this also incorporates the 
mains off /on switch (S2). 

Two coils are required and these are of the aerial 
type, each consisting of an aerial coupling coil. 
and a grid coil, the latter being tuned by the 
variable capacitor VCI. 

Either of the coils is brought into circuit by the 
wavechange switch S1. 

R 
47 

RS 
220k 39k 220k 

R7 

ÓLpF 

r LT10pF 

CÓL 

ECF80 
Viq yla aV2A 

O F / -44- - - 
7 e 

T2 

r cz 
VC I 01 

500 yF 
pF 

R4 
470k 

R21.: 

rig 

C4 0+!NF C5 04y:F C31Ò9jF 

Fig. 1: The complete circuit. 
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The Valve Functions 
The theoretical circuit is given in Fig. 1. It is 

based on two triode -pentodes, and a small valve 
rectifier is used to provide h.t. current. 

The first valve V1 is an ECF80. This performs 
the dual function of signal detector (Via) and 
voltage amplifier (VI b), using the pentode and 
triode sections respectively. 

The second valve is an ECL80. The triode sec- 

tion acts as voltage amplifier and the pentode 
section as the output stage. The a.f. signal is fed 
from the anode of the triode section of VI, via C6 

Notes marked Xw Áp alt for grommet, Meter W.._.. AI 

WIRELESS December, 1963 

and the volume control VRI to the control grid 
of the triode section of V2. 

A small B7G based rectifier, type 6X4, supplies 
adequate h.t. power for the set. 

Power Supply 
The midget mains transformer should supply 

250V centre- tapped at 60mA, and 6.3V at 2A for ' 

the valve heaters. For smoothing, a 16+16µF 
double electrolytic capacitor is employed, and the 
outer foil, usually marked with a red dot is con- 
nected to the cathode, pin 7, of the rectifier. The 

two capacitors are strapped with 
a 4.7kí2 1W smoothing resistor 
smoothing choke, with a saving 
R11. This saves employing an 1.f. 

in cost, space and weight. 
Construction 

The whole set is constructed f,_2 on a metal chassis formed from a 

9in. x Tin. sheet of aluminium. 
Details of how to prepare this 
chassis may be found in Fig. 2. , The drilling operations should be 
conducted carefully, and any 
rough edges filed down. It will 
be seen in Fig. 2 that there 
are six holes marked " X ". These 
holes permit the passage of wires 
from the top to the underside of 
the chassis. They are }in. dia- 
meter and each is fitted with a 

rubber grommet to prevent the 
sharp metal piercing the insula- 
tion on the wires. 

Two -tin. diameter holes are 
drilled in the front panel to 
accommodate the wavechange 
and volume controls. 

uminium 

et: 

Nora marked 
..u<. hardboard 
pond to omaaar 

Bond 
down 

fines 

f 
3. =TO aalt T2 

Vag. for VI 

II 

Reins 
holes 
for VCI 
Bracket 

Fixing noia 
tar C10.01 I To alt 

41p TI 

VOW Ice 

t coil coil 

Fig. 2: Chassis dimensions and drilling details. 

r.a.e tar 

COMPON 
Resistors: 

RI 220kû R7 680kû 
R2 47012 R8 47052 
R3 3.9k11 R9 47kû 
R4 470kû RIO 330kû 
R5 220kû RI 4.7kû IW 
R6 4.7kû 
AU + 10 %, W carbon, except where otherwise 
stated. 
VR1 500k potentiometer with d.p. switch (S2) 

Capacitors: 
CI 470pF mica 
C2 0.1µF paper 350V 
C3 0.001µF paper 350V 
C4 0.1µF paper 350V 
CS 0.1µF paper 350V 
C6 0.001µF paper 350V 
C7 0.1µF paper 350V 
C8 0.01µF paper 350V 
C9 I00µF electrolytic 25V 
CIO 0.1µF paper 350V 
C11 16F 
Cl2 16µF }dual electrolytic 350V 

VCI 500pF solid dielectric tuner 
Inductors: 

LI M.W. coil with aerial coil (Teletron HFA5 
or similar type) 

ENTS LIST 
L2 L.W. coil with aerial coil (Teletron HFAI 

or similar type) 
TI Pentode output transformer: primary 

750052 approx.; secondary 312 or to suit 
loudspeaker 

T2 Miniature mains transformer with tapped 
primary. Secondaries: 250- 0 -250V 60mA; 
6.3V 2A 

Switches: 
S I 2 -pole, 2 -way rotary switch 
S2 D.P.S.T. toggle switch (see VRI) 

Valves: 
VI ECF80 V2 ECL80 V3 6X4 

Miscellaneous: 
P.M. loudspeaker unit, 2f in. dia., 312 speech coil. 
Two B9A valveholders, one 87G valveholder. 
Telescopic aerial (3ft. 6in.) complete with 
mounting clips. Two small knobs and one large 
knob. Tuning dial. Sheet of aluminium for 
chassis 9in. x 7in., plus piece for bracket. Piece 
of hardboard 74-in. x 5in. 
Material for cabinet: 

Three pieces fin. plywood 74-in. x Sin. 
Two pieces ;in. plywood 4 }in. x Sin. 
About 4ft. of fin. x fin. for glue blocks. 
Covering fabric 24in. x 24in. 
Four rubber feet. Small handle. Screws, glue. 

www.americanradiohistory.com

www.americanradiohistory.com


December, 1963 PRACTICAL WIRELESS 755 

PCR COMMUNICATION 
RECEIVERS 

Maàufaotured by rye and 
Phalli*. One of the Army's 
most versatile and sensitive 
sets. RP stage and S 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 lacks for speaker or 
phones. In black metal case, 
size 17'L z 8'11 x 10'D. Model 
PCR2 covers 6-22 Mc /s, 200.550 
metres and 850 -2,000 metres, 
13.19.8. Model P('RD. As PCR2 
but has 2 Short Were Banda, 
2.0-7.0 Mo/s and 7.0 -28.0 Mcfs and 
Medium Wave Band 190550 
metres, ONLY 98.8.0. Every 
receiver aerial tested before 
despatch. Add 10/6 carr. Both 
types used, but excellent con- 
dition. Designed to operate 
from bulky external power 
supply, but any set can be fitted 
with BRAND NEW COMPO- 
NENTS INTERNAL PACK for 
200/260 v. A.C. at extra cost of 
99. S.A.E. for Illustrated leaflet. 

TEST METERS FOR EVERY PURPOSE & POCKET 

1,000 U.P.V. MODEL TP -le 
Reads A.C. & D.C. Volte up to 
1,000; D.C. Current to 500 mA; 
Resistance to 1 Meg; Capaci- 
tance to 1 F; Decibels f rom -20 
to +36; Output Jack for Audio 
Measurements. Size 3i z 51n. 
z llla. 

98.19.9 

20,100 O.P.V. MODEL TP-6S. 
Reads voltage up to 1000 D.C. 
at 20,000 ohms per volt and A.C. 
at 10,000 O.P.V.: D.C. Current to 
500mA; Resistance to 10 Megs.; 
Capacitance to 0.1µF; Decibels 
from -20 to +36. Size 311n. z 
Silo. z 1lln. 95.19.8 

70,000 O.P.V. MODEL 500. Volta 
to 1,000; D.C. at 30.000 O.P.V. 
A.C. at 20.000; 12 Amps D.C. 
Current: 60 Megs Resistance; 
-20 to +56 dBs; Internal 
buzzer short circuit warning. 
Size 3t /rein. z 6' /01s,. z 211n. 

98.19.8 

All New Stock, with leads, prods and internal batteries, 8 months' guarantee backed bF full 
service facilities, Details S.A.E. 

DOUBLE BEAM OSCILLOSCOPE TUBES, TYPE CV -1500. 
Equivalent to COSSOR 09D (as used in Oscilloscopes by Cossor 339 
series) and Hartley & Erskine (13 series). Listed £12. BRAND 
NEW IN MAKER'S CRATES. ONLY 25/- (carriage 5/ -). 
LAVOIE UHF WAVEMET'ER MODEL 105. Coverage 375/ 
725 Me /s. Complete with correct Calibration Chart. First -class 
condition. Battery operated and portable, size 11 x 8 z 71'-ns. 
ONLY 93.19.8 (carriage 7/6). 
AMERICAN DESK TELEPHONE, complete with handset. 
Non -dial type but has internal bell. Ideal for extension or inter- 
com. BRAND NEW. ONLY 30/- (Post 40. 
ACOS 39/I STICK MIKE with screened lead and table stand. 
ONLY 32/8 (post 1/6). 
CRYSTAL. DESK MIKE with screened lead and built -1n stand. 
ONLY 15/- (post 1/6). 
BC221 FREQUENCY METERS. The famous American crystal 
controlled frequency measuring standard. Coverage 125 Kc /s 
-20 Mc /s. With original Calibration Book. Perfect order. Only 918. 
MINIATURE MOTORS. Ideal for models. Operates on 3-6 
volts D.C. Size la z 1 z 1'I,Jn. plus iin, spindle. BRAND NEW. 
5/- or 6 for 25/-. 
SPRAGUE CONDENSERS. Metal cased, wire ends. New 0.01 
mid. 1,000 volt, and 0.1 mfd. 600 volt, 7/8 per dozen. Special quotes 
for quantities. 
12 VOLTS AMERICAN DYNAMOTORS. Deliver 220 volts at 
100 mA. Size Min. x 3í1n. diameter. Ideal for running Electric 
Shaver etc. for Car battery. ONLY 32/8 (post 2/6). 
20/- CONSTRUCTOR'S PA RCEL. Assorted colours wiring wire, 
solder, resistors, oondeneers, volume controls, tag panel. ALL 
NEW (poet 2/6). 
RESISTORS, 100 assorted values our choice. NEW. 7/6. 
CONDENSERS. 100 assorted mica and silvermioa. NEW, 10 / -. 

TRANSISTORISED 
INSULATION TESTERS 

The latest technique 
for checking insula- 
tion of electrical 
circuits, appliances 
and components. 
One handed opera- 
tion (no turning of 
generator), a Tran- 
sistor DC -DC conver- 
ter being employed 
to supply the high 
potentials. Three 
testing voltages, 100, 
250 and 500, to 
measure up to 500 
megohme. Complete 

also 7ma. s 4j /n. z 41n, with leather carry- 
ing case, internal 

batteries and test leads. ONLY 117_10.0 B.A.E. for illustrated detalle. 

P.W. "CELESTE 7" RECEIVER 

TOTAL 
BUILDING 

Build 4hia latest 
P.W. seven Iraa- 
sietM portable, ma 

described In Jane 
and July Issues. 
Medium and Long 
waves, with output 
W 1 watt has large 
7 x 4 is. loud- 
meals se. Internal 
high gala aerial with 
mar aerial soebt. Al 
components maid 

separately -parts 
net SJ.II 

COST E9.19.6 

"POCKET 4" 
TRANSISTOR RECEIVER 
Uses miniature speaker, proper toning 
condenser, and volume control. Built -in 
aerial makes unit efficient and portable. 
ideal for the beginner. Full medium 
wave coverage. All components and 
case (or only 42/6 (P, P. 2 /6). Ten - 
page constructional book tree with 
pari, or separately 1/6. a.A.S for 
parta prior list. 

HETERODYNE FREQUENCY METERS TYPE LM14 
Frequency range 120- 20,000 kc /a In '2 bands. This ú the United stet. Nary 
Model of the well -known BC.221 Frequency Meter, but has many additional 
features which increase rte ueefulnese. Voltage stabilisation ebonite and Oryetal 
control ensure extreme accuracy and in addition it r fitted with an Internal 
Modulation switch to allow use as Signal Oenerstar, else only 54 x a Oita. 
Full information on request. 

COSSOR TYPE 1075 DOUBLE BEAM OSCILLOSCOPES. A few only of thew 
modern scopes, overhauled and in perfect order. ONLY 914 Further detail 
on request. 

PANEL DIETERS. 25 mlcroamps D.C. Olin. Prol-cIrcoLr 59/8. 00 mieroamp 
D.C. Min. Plush circular, 50/6. 100 microampa D.O. Olin. Flush circular, $9/6. 
200 milliampa D.C. 2iin. Flush circular, 19/6. 40 amps D.C. Ian Peel. amulet, 
7/6. 300 volts A.C. 'Ills, Flush circular, 16 / -. 000 rem A.C. Dila. Flank skeais. 
e5 /-. 

RECORD INSULATION TESTERS. Read np to 20 sap. M e,0 raita pwe. 
Overhauled and In perfect order. ONLY 81.10.0 

TELESCOPIC AERIAL, 8 motion. 90 in. open, an aimed, with jla. pe$'' ioa. 
Cbromlus plated and Neal for variety of oses. ORLY 10/8. 

H A R R I S ELECTRONICS I38 Gray'sP Inn TRmad: Londonp weC.I 

(LONDON) LTD Please include carriage costs on ail Bets. 
(0Millortitilv 

1Lassa Stab") sad 6 Wichs 9w 
rotas. 

A s Qcm 
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AUTHENTIC SOUND EFFECTS RECORDS 

EXCITING NEW RANGE OF HI -FI 45 r.p.m. E.P. DISCS ON 

CASTLE & CONTRAST RECORDS 
MFX -I 14 EFFECTS. Police Car- Police launch - EFX -I ELECTRONIC MUSIC. Two composi- 

Lion roar - Aircraft - Building falling - Road tions - 'Cosmos' and 'Vortex' - Electronic 
drills - Ship's siren - Storm at Sea - Railway sound effects - space ships, etc. - 15 separate 
trains - Central Line Tube Train, etc. tracks in all. 

MFX -2 12 EFFECTS. American Police Car MFX -3 HORSES & DOMESTIC ANIMALS, 
(5) - Car crash - Glass breaking - Foot- Trotting - Jumping - Galloping - Cows - Cats 

steps (8) - City and Waterloo tube train - and complete Fox Hunting calls and horns 
Hammering - Sawing - Applause - etc. HMX -I HAUNTED HOUSE & MYSTERY. 

AFX -I I5 WILD ANIMALS. Jungle back- Electronic Mystery Music (2) - Violent Storm 
ground - Lions roaring - Tigers - Elephants - (authentic) - creaking - clocks - shrieks - and 

Puma - Rattlesnake - Alligator - Bell Bird - electronic ghost and spook sounds, etc. (Have 
Chimps - etc. fun with your friends at Christmas). 

TFX -I II BRITISH RAILWAY TRAINS. TWO COLOUR GLOSSY SLEEVE gives full 
Main line arrival - departure - Express steam details of each separately tracked effect and timing. 
and Diesel (with whistles) - Goods trains - 
Tube Train - Trains over points, etc. NOTE: These records are Free of Copyright. 

Audio and Record Review say: -"These are truly Hi -Fi sound effects records." 

PRICE 8s. each, which includes P.T., postage and special packing. 

Direct Mailing from: 

F. C. JUDD (Sound Recordings) LTD 
174 MAYBANK ROAD, SOUTH WOODFORD, LONDON, E.18. 

MULTI -RANGE TESTMETERS 
Caby 1,11 .. .. .. .. .. £2 14 

Model 2000 .. .. .. . , 
12 

£5 5 
Eagle EP5OK .. .. .. .. £9 19 

T a y l o r I27A .. .. .. £ 0lÓ 
Eagle 

26 El 30 19 

Portable Tape Recorder fully transis- 
torised, battery operated, dual track. 
complete with all accessories. Of the finest 
Quality construction. A 4- transistor plus 
diode, push -pull amplifier. built-in loud- 
speaker. 29.19.6. 
Stereo Amplifier, beautifully styled, ultra 
compact. 4 watts per channel. wide range 
tone and volume controls. 29.10.0. 
Stereo Amplifier, 7.5 watts per channel, 
accommodates stereo magnetic cartridges 
as well as crystal ceramic cartridges, tuner, 
tape min and auxiliary input, bass and treble 
controls. 216.10.0. 
Radio Tuner, suitable for use with ampli- 
fiers and tape recorders, complete with 
standard Jack plug. covers medium wave- 
band, with instructions, 29/- each. 
Transistors Intercom., suitable as a baby 
alarm or for communications in home, 
offices. shops, etc.. transistorised. a 2-way 
buzzer -call system, beautifully styled in 
moulded plastic cases, complete with 
battery, connecting wire, instructions, 
eto., 8440. 
American Recording Tape, standard 
play bin. spool, 600ft.. 9/6: 511n. spool. 
850ft. 11/9; 71n. spool, 1200ft. 14/9; long 
pial Sin. spool, 900ft. 12/6; Min. spool, 
1200(8 15/-; 71n. spool, 1800ft. 19/6. 

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 
,xcepttosally null far the price. £419.6- 

MICROPHONES 
Acos Mic 39/1 .. £1 18 6 
Floor Stand Adaptor --12 6 
Acon Mic 45 .. .. .. 19/6 
Table Stand .. .. .. 12 6 
Mic 1000 .. .. .. £1 19 6 
Table Stand .. .. .. 76 
Acos Mie 40 .. .. 19/6 
BM3 Microphone .. .. £2 5 0 
Floor Stands MS4-3 sectional £2 19 6 
Table Top Stand .. .. 8 0 

% 

TRANSISTORS 
:dullard 

AC107 14/8 
AD140 25/- 
AF102 27/6 
AF114 11/- 
AF115 10/8 
AF116 10/- 
AF117 9/6 
AF118 20/- 
AF124 10/- 
AF125 10/6 

BY100 13/- 
OA70 3/- 
0A79 3/- 
0A81 3/- 

SETS 
Set 1. Comer 

matched pa 
Set 2. Comprising 

matched pair 

DAF6 8%9 
DF98 

6Ì9 
ÉC 81 
ECC82 b/8 
ECC83 
ECC84 7%8 
ECC85 7/6 
ECH81 7/6 
EBC41 
EF41 7%6 

PCFL80 80 7%6 

AND 
AF128 10/- 
AF127 9/8 
0016W 35/- 
0019 25/- 
0026 25/- 
0C42 8/- 
0C44 9/3 
0044M 9/3 
0045 9/- 
0045M 9/- 
0070 6/6 
0071 8/8 

DIODES 
OA90 3/- 
OASI 3l- 
0A95 3/8 
0A210 9/6 

OF 'TRANSISTORS 
sl 0044. 2 x 
r 0081 

0081 Driver. 
0081 .. 

VALVES 
PCC84 7/6 
PL82 7/6 
PY83 7/8 
UABCSO 7/8 
UAF42 7/6 
UBF80 
UCH42 
UL41 7/6 
EY51 
PL81 8/6 

PPL36L83 9/6 
PCF82 9/6 

DIODES 
OC7'l 8/- 
2-0072 18/- 
0074 S/- 
OC75 8/- 
0078 8/- 
OCR 8/- 
OC81M 8/- 
0082 10/- 
0083 8/- 
00170 9/8 
0C171. 10/8 

GEX34 4/- 
GEX35 4/- 
GEX38 1W- 

0045, 
.. 32/6 set 

.. 15/6 set 

PCL82 9/- 
6V6G 4/- 
6K7G 2/- 
SAMS 3/8 
EB91 3/- 
111.5 
1T4 3/6 

3S4 bÌ6 
6K8G 
6L6G 7/6 

5/6 
6X5G 5/- 

GRAMOPHONE UNITS 
BSR TU12 unit, with Mono TC8H cartridge, 

23.19.8. 
BSR GU7 unit, with TC8M or TC8H 

Cartridge, Mono, £4.15.0. 
BSR GU7 unit, with TCBS cartridge, 

Stereo. 25.5.0. 
Garrard Autoslim. automatic, with GC8 

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

Stereo cartridge. 28.10.0. 
Garrard Autoslim. de luxe, with GC8 Mono 

Cartridge, 211.5.0.. 
Garrard Autoslim de luxe, with EV26 Stereo 

Cartridge. £12.0.0. 
BSR Monarch ÚA14, with TC8 Mono 

Cartridge. 26.6.0. 
BSR Monarch UA14, with TOES Stereo 

Cartridge, 27.7.0. 
BSR Monarch UA16, with TCB Mono 

Cartridge, 26.19.6. 
BSR Monarch ÚA18, with TOSS Stereo 

Cartridge. 27.19.6. 

AL 
SUPPLY co, 

103 LEEDS TERRACE 

WINTOUN STREET 

LEEDS 7 

TERMS: Cash with order or C.O.D. 
I'u.tage and Packing charges extra. 
.single valves 9d., Minimum Parcel 
Pn.t charges 2 /-. Please Include 
.ufiieient postage with your order. 
Minimum C.O.D. fees and postage 
3/C. 'These Postal Rates apply to 
U.K. only. Por full terms of business 
see inside cover of catalogue. 
Personal shoppers 9 a.m. to 5 p.m. 
Mon. to Friday, Saturday 10 a.m. 
to 1 p.m. 
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Tags marked 'MC' denote earthing , 
connections to chassis. 

To 
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A.C. maint 

to T2 
prmary 

2 

V R1 

Wavechange 
Switch 

Volume control 
On /Off Switch 

Fig. 3: The underchassis wiring diagram. 

In the right -hand part of this diagram, details 
are given of the small aluminium bracket designed 
to take the tuning capacitor, VCI. This bracket is 
secured on to the top of the chassis by two bolts 
passing through two holes marked "a ". It is 
possible to adjust the height of the tuning 
capacitor to line up with the hole drilled in the 
front panel (see later), but it is important to see 
that the plates do not short to chassis. 

When these operations are complete, proceed by 
bolting the mains and output transformers in posi- 
tion, as shown in the diagrams. The coils, valve - 
holders, tuning capacitor, volume control, wave - 
change switch and smoothing capacitor should 
then be mounted. 

Wiring Up 
The valve heater circuit should be wired up first. 

Take a pair of twisted leads from the 6.3V winding 
on the mains transformer to pins 4 and 5 of VI 
and V2 and pins 3 and 4 of V3. The underchassis 
wiring can then be carried out with reference 
to Fig. 3. Any leads which run from the 
underside to the top of the chassis should pass via 
the grommetted holes. 

1 

1''IIIII11111IIIIM 

When this has been carefully earned out, the 
top chassis wiring may be dealt with. Reference to 
Fig. 4 will give complete wiring details,.and it will 
be seen that this operation consists mainly of 
wiring up the mains transformer and coils. It is 
important to see that those leads carrying h.t. are 
carefully insulated from the chassis. 

The Front Panel 
The front panel for the receiver is made from a 

piece of hardboard and measures 7f in. x 5in. The 
method of preparation may be seen in Fig. 5. 

Three holes, each of ¡in. diameter have to be 
drilled to take the wavechange, volume and tuning 
spindles. A cutout 2in. x 1f in. has also to be made 
for the loudspeaker. This panel is covered with 
fabric, but this should not be done at this stage. 

The panel should be fixed to the front of 
the metal chassis with two countersunk bolts; the 
positions are indicated in Fig. 5. 

When this has been done, remove the hard- 
board panel, but leave the two countersunk screws 
in position. Presuming the loudspeaker cut -out 
has been made, and the three ¡in, diameter holes 
drilled, the loudspeaker can be mounted on the 
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panel, using :four countersunk screws. 
Now remove the loudspeaker but as before, 

leave- the -four bolts in position. The front panel 
can now be covered with a suitable fabric. As will 
be seen, when this has been done, the heads of the 
bolts are no longer visible, thus giving a neater 
appearance. 

The panel can now be bolted once more on to 
the chassis and the bolts tightened accordingly. 
The loudspeaker and a small piece of fret can also 
be put in position. 

The receiver is now finished 
and can be set aside temporarily. 

Constructing the Cabinet 
Five pieces of ;in. plywood 

make up the cabinet. The top 
and bottom pieces measure 71in. 
x Sin., and the two sides Sin. x 
4-fin. The back piece is the same 
size as the hardboard front panel 
that is 7 }in. x Sin., and all five 
pieces form a neat cabinet 
measuring only 7 }in. x Sin. x 
5 }in. 

Small glue blocks are used to 
reinforce construction, and are 
put in position using a fairly 
strong glue and a few panel pins, 
which hold the blocks in position 
while the glue sets. 

The cabinet should be sanded 
when it has been made to remove 
any rough edges. It can then be 
covered in the same way as the 
front panel with an attractive 
material. 

The telescopic aerial should then be fixed 
to the cabinet, and a short length of flex 
attached to it. This has later to be connected 
when the receiver is inserted into its cabinet. The 
handle and four rubber feet can also be screwed in 
position in their appropriate positions. 

WIRELESS December, 1963 

Operation 
It only remains now to test the receiver before 

putting it into its cabinet. 
Connect a suitable mains lead to the set, and a 

good aerial (not necessarily the telescopic one), 
and turn the wavechange switch to the medium - 
wave position. Switch the set on and allow ,it to 
" warm up " for a few seconds. A faint hum 
should be heard from the loudspeaker if all is well, 
but if none can be heard of if there are intermittent 
crackles, check the circuit for dry joints. 

0 
""...-3.4 rad. 

Cut -out 
for 

speaker 

34dia. hole 
for VR1. 2 

1r 

r 

4" 

73 , 

3/8 dia. hole 
for VC1 

3/8 dia hole 
for S1 

Countersunk holes marked 'A' are for bolts securing panel 

Fig. 5: Details of the front panel. 

13/4a 

I,; 

to chassis 

However, assuming all is well, turn up the 
volume control about half way and tune in a local 
station. If a printed dial has been fitted, it may 
be found that the station being received does not 
correspond to the pointer reading on the dial. This 
can be cured by adjusting the medium wave coil 

core, but it should be remembered 
that the position of this core also 
influences selectivity. 
position of this core also influen- 
ces selectivity. 

This operation should be 
repeated if the same problem 
occurs on long waves, only in this 
case the long wave coil core 
should be adjusted. 

When satisfied with the perfor- 
mance of the receiver, connect 
up the loose lead from the teles- 
copic aerial to Sla. The aerial 
capacitor Cl should be soldered 
in circuit between this lead and 
the switch. 

Pass the mains lead through 
the hole in the back of the 
cabinet and insert the receiver 
into the cabinet. Finally, three 
screws should be used to secure 
the set in its cabinet; these screw 
into the three glue blocks in the 
front of the cabinet. 

To V2 pin 

Output transformer 

LW có11 

1ülUnllllólllflf 

Fig. 4: The above- chassis layout diagram. 
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KELCO PRICE IS THE RIGHT PRICE! 
KELCO RANGE OF 
COMPETITIVELY PRICED 
LOUDSPEAKER CABINETS 

Strong wooden construction, 
covered in attractive two -tone 
washable plastic 

EXTENSION 

SPEAKER CABINET 

fitted 8In. P.M. 
Speaker. Size 811n. 
wide x 101n. high. 
Depth at base 51a. 
tapering to 31m at top. 
PRICE 30/. P.?&OP. 

FREE STANDING SPEAKER ENCLOSURE 
Will accommodate two speakers (10ín. & 5in.) Ideal for home Hi Fi or small rhythm groups. 
Size 1711n. wide x 24ía, high. Depth at base 11ín. tapering to 3in. at top. 

PRICE £6.0.0 pkg. 

COLUMN SPEAKER ENCLOSURE 
Fitted five 8ín. speakers. Size Win. wide z 51í1n 
high. Depth at base Stin. tapering to 4iin. at top' 

PRICE 19.0.0 
reriagg 7/8 d 

The above enclosures are similar in appearance 
to the Extension Speaker Cabinet illustration 
but sizes as stated. 

THE "KELSON" 
HIGH FIDELITY 

SPEAKER CABINET 
Size 231in. high x Min. deep x 
131ín. wide, including plinth. 
Beautiful semi -matt medium 
walnut finish with Tygan 
covered front. 
Accommodates tin. speaker 
with 114 x 10ín. space below for 
fitting amplifier if desired. 

PRICE £b6.0 Carr. 
1 

SPECIAL OFFER ii The " %elson" cabinet, complete with Sin. speaker and our 5 watt Amplifier, described on this page, supplied at the SPECIAL INCLUSIVE PRICE OF ONLY 
69.5.0. Carriage Paid. 

KELCO 5 WATT AMPLIFIER 
An excellent amplifier with high gain pre- 
amplifier stage, volume and tone controls, negative feed back. 3 ohm output transformer. 
Ready for immediate use. Ideal for Guitars, 
Record Players. P.A. systems In small halls. 

OUR PRICE £4.10.0 plus P. & P. Ole 

KELCO 2 WATT 
AMPLIFIER 

Twin stage, printed circuit 
amplifier for A.C. 200/250 volts 
operation. Volume and tone 
dontrols. 3 ohm output trans- 
former. Ready wired, guaranteed 
and supplied complete with 651n. 
round speaker and knobs. Will 
fit any record player cabinet. 

PRICE £3.15.0 pine P- &P. 

KELCO RADIOGRAM 
CHASSIS 

A 5 valve, 3 waveband Supperhet 
chassis for AC mains EB /250V. 
Incorporates ECH81, EBF89, BATS 
EL84 and EZ80 valves, high grade mains and output transformers, 
ferrite rod aerial, separate vol- 
ume, tone, tuning and wave - 
change /gram controls (4 watts 
output). 
Covers M.W. 200 -550 metres. L.W. 
1200 -2000 metres. S.W. 15-50 
metres. Attractive dial in Maroon 
an 

high. BRAND NEW 
ze 85 

& FULLY 
GUARANTEED. NOT MANU- 
FACTURERS SURPLUS. 

131 Gns TAR PAID 
Carr. & Packing 7/8, 

SPECIAL OFFER! 
Famous make of 

CAR RADIO AERIAL 
Complete with coax lead and 
plug, 3 section heavy chromed 
telescopic (17ín. closed extending 
4311n.). Simple one -hole fitting, 
wing mounting. 

OUR 
IICE 21/ P' 2/ P. 

SPEAKERS 
We can supply all types and 
sizes of 3 ohm and 15 ohm speakers 
by leading manufacturers, Role - 
Celestion, etc. Prices from 10 /- 
to £A. 

Examples: 
7 z 4ín. 12/ -: 8 x 51n. 18/ -: 
8 z 31n. 121 -: 81in. 18/.:111n. 18 / -. 
P. & P. 1/6 up to 6ín.; 2/6 over bin. 

TRANSISTORS 
All makes and types available, 
our stocks too large to list. Very 
competitive prices. Sent by 
return. 

Example: 
SET OF 6 TRANSISTORS AND 
DIODE. Brand new. Beautifully 
boxed, complete with circuit. 

OUR / Post 
PRICE 15 / Free. 

DO IT YOURSELF! 
BUILD A RECORD PLAYER 

THE "KELCO" WAY 

AND SAVE MONEY ! 

Famous Autochanger or Single Player units 
supplied with brand new two tone de -luxe 
Portable Cabinets 17 z 15 z Si fn. Strang carrying 
handle gilt finish clips and hinges as used by 
famous make for 20 gas. models, ready cut out 
Motor Board 14 z 131n. Front bailie with 7 x 4ín. 
High Flux loudspeaker and three watt amplifier. 
Amplifier ready built on metal chassis with output transformer. volume and tone controls. 
All items fit together perfectly. Special 
instructions enable assembly in :10 minutes. 
only five wires to loin. Twelve months' written 
guarantee. Available separately or Dockage 
deals as below. 
KELCO PRICES FOR COMPLIkI'k. KITS 

Auto Changer Kits (as above) 
B.S.R: ÚA14 £11. 5. 0. P & P. 6s. 6d. 
Collaro £11.10. 0. P., & P. 55. ed. 
Garrard Autoslim 612. 0. 0. P. & P. 5s. 6d. 

Single Player Kits (as above) 
Garrard SRP10 £11. 0. 0. P. & P. 5s. 6d. 
E.M.T. Auto Stop £11. 0. 0. P.. & P. 5s. Bd. 

INDIVIDUAL PRICES FOR THOSE WHO 
WISH TO PURCHASE SEPARATELI 

Record Player Cabinet 
with cut out board £3. 0. 0. P 

Amplifier with 7 z 4 
speaker £3.15. 0. 

Autocbangers 
B.S.R. UA14 £5.19. 6. P & P. 5s. ßd. Garrard Auto-slim £6.17. 0. P & P. 4s. 8d. 

Single Players 
E.M.I. Auto Stop £5. 7. 6. P. & P. 4s. 6d. 
Garrard SRP10 £5. 7. 6. P. & P. 4s. 6d. 
E.M.I. separate 

pick -up £3. 5. 6. P.. & P. 35. 6d. 
Transcription Units- Stereo -Mono 

Garrard 4HF £10. 0. 0. P. & P. 5s. Od. 
Philips AG1016 £12. 0. 0. P. Si P. 5s. Od. 
Garrard AT6 £10. 5. 0. P. & P. 5s. Od. 

Replacement Stylli available: 
Sapphire from Is. Od. Crystal from 4s. 4d. 

Stereo from 30s. Od. 

& P. 3s. Bd. 

P & P. 2s. 6d. 

KELCO (RETAIL) 219A EAST INDIA DOCK RD. 

LONDON E14. Tel. EAST 3226 

PLEASE NOTE! REGRET MAIL ORDER ONLY AT THIS ADDRESS 
New premises opening shortly with facilities for CALLERS. Telephone for details 
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iteiiturbi# 
MODEL H.F. 1016 `MAJOR' 
This new unit makes use of the high flux density available in 
the magnet system of the previous H.F.1016 unit. A curved 
diaphragm is used with a rigid centre section coupled to the 

voice coil. The rigid coupling and the design of the cone ter- 
mination give a balanced response over the whole audio range. 
The unit is specially suitable for use in the smaller type of 
enclosure having a volume of approximately 1¡ cubic feet. 

December, 1963 

Type Flux Density Price Type Flux Density Price 

B' H.F.816e 16,000 gauss L6.0.0 T.816 16,000 gauss L5.13.6 

11' ILF.812. 12,000 gauss L3.12.9 7.12 tweeter 16,000 gauss L13.4.6 

Ir ILF.810 10,000 gauss L214.3 T.10 tweeter 14,000 gauss L4.8.3 

r 1í.610 10.000 gauss L2L.0 Steel 
L2.6.9 diecast 

T.359 
tweeter 

9,000 gauss 

d 

LI.10.6 

eech coil 

Specification: 
Chassis -die cast aluminium; 
Cone -graded pulp cambric 
surround; Cone dia. -10 ins.; 
Pole dia. -I in.; Flux density 
-16,000 gauss; Total flux - 
64,000 maxwells; Impedance 
-15 ohms. 

Price: L8.19.6 (inc. tax) 

These 2 speakers incorporate a untrersal turpe ance sp 

WHITELEY ELECTRICAL RADIO CO. LTD. MANSFIELD, NOTTS. 

Telephone: MANSFIELD 1762 -5 London Office: 109 Kingsway, London, W.C.2 
WA3 

It's so easy to build TAPE EQUIPMENT 

with a NARTIA 22tOGIDAM 
...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 if 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 of 

wonderfully high standards more usually associated wich far 

costlier equipment. 

Printed circuit board sections supplied complete 
tested and with valves in position. 

Kits well packed in fitted cartons and complete down 

to last screw and measured length of wire. 

Full assembling and operating instructions. 
AMP. & PRE -AMP. KITS 

8311 -V -2 Tr. for Collaro 
3 sp. deck with valves, 
transformers, knobs. etc. 11 gns. 
8811 -4-V as above, for 4 Tr. 12 gns. 
8812 -CP for Collaro 2 Tr. 8 gns. 
8812 -4 CP for Collar() 4 Tr. 9 gns. 

COMPLETE KITS 
Hit 'C with 8311 -V amp.. 
case, 9' x 5' speaker and 

287 Collaro Deck. zg n4. 
Kit 'D' with 8311 -4-V amp.. 
case, Collaro Deck and 

34 gns. 9- a 5' speaker. g 

MARTIN RECORDAKITS 
brilliant new technique enabling 

yew to combine, 
eo islwehangi 

and 
add etere by means of 
dayw.d wansiuorised unite to 

yo.dua equipment Just as you 
leant. The ranee of kits so far 
Mahane: 

4 -STAGE SELECTOR SWITCH 
WITH MATCHING INPUTS. 
PRE -AMP & TONE CONTROL 

3 WAY MIXER WITH NEW 
MATCHING SYSTEM 
AMPLIFIERS 
POWER PACKS 

MARTIN ELECTRONICS LTD., 
o154/155 

HIGH ST., BRENTFORD, M'SEX 
Ph ISLeworth 5885/1161 

THE KIT 
YOU BUY WITH 

SUCCESS BUILT IN 

AMPLIFIERS FOR COMPLETE INSTRUMENTS 

PRE -AMPS TO ADD TO HI -FI 

2 TRACK AND 4 TRACK 

AND NOW MARTIN AUDIOKITS 
The newest thing in Hi -Fi construction systems 

MARTIN ELECTRONICS LTD., 154/155 
Brentfor -, Middlesex. 

Full details of Martin Recordakits 
Full details of Martin Audiokits 

Tick as required 

NAME 

ADDRESS 

High Street, 

.. 

(Block letters) PW12 
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A Sensitive 

THERMOSTAT 
By P. Rowe 

A simple, but effective constant temperature device 

f1HIS simple circuit was designed to enable the 
temperature of an incubator to be kept 
constant, the ordinary bi- metallic type of 

thermostat being considered too insensitive for this 
particular application. The thermostat has been 
operated with complete success over the tempera- 
ture range 15 -70 deg. C. 

Accuracy 
The accuracy of the prototype was such that 

when a 40W bulb was used as a heating element 
in the incubator no discernible change in tempera- 
ture was observed on a thermometer. This 
suggests an accuracy of higher than ±011 deg. C. 

Fag. I: This bridge circuit illustrates the principle of the 
thermostat. 

Circuit 
The heat sensitive component in this circuit is a 

transistor. The collector- emitter resistance. of a 
transistor decreases with a rise in temperature and 
use is made of this property in the design to be 
described. 

The transistor is placed in a bridge circuit as 
shown in Fig. 1. When the ratio Ra /Rb =Rc /Rd 
then no p.d. is observed between the points A and 
B. The ratio Rc /Rd is altered by the potentiometer 
VR1 and the ratio Ra /Rb is altered by a rise in 
temperature of the sensing transistor. 

When the temperature of the sensing transistor 
Trl rises, the base of Tr2 becomes negative, conse- 
quently the collector current rises, causing the 
negative voltage applied to the base of Tr3 to fall. 
The resultant fall in the collector current of Tr3 
causes the relay RL1 to de- energise, so breaking 
the circuit to the heater. 

50kn 
potentiometer 

Transistors 
Tri should be a metal encapsuled type, prefer- 

ably painted black so as to respond rapidly to a 
rise in temperature. Glass encapsuled types may 
take too long to respond to a temperature rise to 
suit many applications. 

All three transistors used in the prototype were 
surplus types but, as the characteristics of surplus 
types vary, suitable Mullard types are suggested. 

An increase in temperature of Tri due to 
ordinary temperature fluctuations causes only a 

Fig. 2: The actual circuit of the thermostat. 

very slight rise in the total collector current, but 
a rise in temperature of Tr2 will cause a fall in 
the collector current in Tr3 which is many times 
larger due to the gain of the latter. This effect is 
minimised by reducing the gain of Tr3 to a 
minimum without a subsequent loss in sensitivity. 
A suitable transistor for Tr3 would be an 0070 
with a gain of 30. 
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The gain of Tr2 only affects the sensitivity of 
the apparatus and not its susceptibility to fluctua- 
tions in room temperature. This transistor is 
selected to have as large a gain as possible and the 
0075, which has a gain of 90, is suitable here. 

The prototype amplifier had a d.c. gain of 3,300, 
and using an 0075 with an 0070 gives a gain of 
2,700. If a MAT101 is used for Tr2 the current 
gain can be as high as 7,500, with a consequent 
doubling of sensitivity, but this may necessitate 
the use of high stability resistors. The potentio- 

RI 
R2 
V R I 
RL I 

Trl 
Tr2 
Tr3 
BI 
B2 

COMPONENTS LIST 
10kí2 4W 
4.7kí }W 
50kO wire -wound potentiometer 
Type 3000 relay. 5000 coil 
(see text) 
0075 
0070 
3V battery 
7.5V battery 

WIRELESS December, 1963 

meter VR1 should in any case be a large diameter 
wire -wound component. 

Relay 
The relay used was a P.O. type 3,000 with a coil 

resistance of 5005. Only one set of contacts was 
used on the original relay, but no great loss in 
sensitivity should occur if two sets are used. 

For heating coils of more than 100W, a heavy 
duty secondary relay must be used. A capacitor 
of about 0.02µF should be connected across the 
relay contacts to reduce sparking and interference. 

Setting lip 
When the thermostat was used with an incubator 

the potentiometer was rotated until the bulb 
became illuminated and was then rotated in the 
same direction to the end of the track. When the 
required temperature was reached, as indicated on 
a thermometer, the potentiometer setting was 
slowly backed off until the bulb was just 
extinguished. The incubator then maintained the 
required temperature. 

Radioactivity in Rain 
-continued from page 721 

itself, i.e. half of the unstable atoms contained 
have disintegrated. 

It is seen that, if one has the patience to carry 
out these experiments systematically and relate 
them to man -made and weather effects, a wealth 
of fascinating information can be obtained. 

In general, such work places a rather heavy 
burden on individual experimenters, but it would 
be an ideal job for a radio club or school to run in 
teamwork, with an operator " on watch" at all 
times possible 1 

DRY FALLOUT OF ATOMIC -BOMB DEBRIS 

Apart from debris washed down with rain and 
snow, there is a continuous deposition of radio- 
active dust during fine weather. Recent rates can 
reach values as high as 01 nanocurie per square 
yard per hour, as measured by the author with 
apparatus published in this magazine. 

Since we require about 0.05 nanocurie in the fill 
of the advanced Geiger head to get one signal 
count per minute, and can observe 10 signal counts 
per minute with ease, it is very easy to get observ- 
able signals from dry fallout with this apparatus. 

The same small p.v.c. bath tub, if left standing 
in the open air for a day or two in fine weather, 
and then swilled out with one or two spoonfuls of 
dilute nitric acid, generally gives quite strong 
signal counts when this swill liquid is filled into 
the advanced Geiger head. Indeed, signals are 
often so good that it is well worth while storing the 
resulting samples in small bottles to observe the 
rate of decay of this activity over the months 
following, and compare it with the rate of decay of 
activity from rainfalls of the same period. 

VOLATILE DEBRIS 

A final interesting experiment is to add the 
results of experiments three and four and compare 

this with the remaining signal in experiment one 
after the natural radium has all gone. 

One often finds that the remainder in experiment 
one is much larger than the sum of the measure- 
ments from experiments two and three. The 
difference can be due to two things: (a) " Volatile " 
activity i.e., that due to easily evaporated substan- 
ces such as active isotopes of iodine or rare gases, 
which escape during the boiling for experiment 
four, and (b) lumps of activity which are enclosed 
in inert particles which even acid fails to break 
open (so- called " hot particles "), which thus 
remain lodged on the filter -paper even after this 
has been washed in nitric acid for experiment 
three. 

Such " hot -particles " are easily measured by 
returning the filter paper once more to the p.v.c. 
bottle in front of the simple Geiger head, after 
washing in nitric acid. Each signal -count then 
still obtained represents about 0.5 nanocurie of 
" hot -particle " activity on the filter paper, and one 
can immediately relate this to the concentration 
in the original rainwater because one knows the 
amount of water filtered. Knowing now the hot 
particle contribution, if any, the remaining differ- 
ence must be the volatile contribution which 
escaped during boiling, which we have thus 
succeeded in measuring indirectly -there being no 
convenient direct method for measuring this. 

This has now given all information at present 
gathered by the author in operating the Geiger 
counter equipment published in this journal, for 
studying rainfall. 

Levels in foodstuffs, river water, drinking water, 
etc., are generally too small to observe, so that 
rainfall remains the major object of interest for 
studying with this apparatus we have designed for 
you. 

The Editor will always be interested to hear of 
any striking effects any reader may notice with his 
apparatus and which he cannot explain in terms of 
the discussion given in this article. 
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TRADE ENQUIRIES 
INVITED RADIO CLEARANCE LTD 

Telephone: MUSeurn 9188 
EST. 35 YRS. 

THE OLDEST COMPONENT SPECIALISTS IN THE TRADE 

27 'TOTTENHAM COURT ROAD, LONDON W.I 

ANOTHER SCOOP- 
LIMITED QUANTITY ONLY, 

Don't miss a chance like this! 

The " Minigram" Transistorised Record Player 
FEATURES: 

Ready -built amplifier with four 
first -grade Mullard transistors. 
Plays 45 R.P.M. pop records. 
Built -in automatic stop. 
Lightweight and portable. 
Instruction leaflet supplied. 
Crystal pickup with expendable 
stylus. 
Operates froma9V battery (3/9 ext.) 
Available in two colours- cream/ 
red or cream /blue. 
The Perfect Xmas Gift 

A Motor and pickup deck (2/6 P. & PJ 

A real "FAMILY FAVOURITE". 
ideal for Teenagers. 
For use ANYWHERE. 
Hours of amusement for the 
younger members of the family. 
Assemble one of these amazing Players In less than 30 minutes; 
supplied in 3 complete units with 
only 10 connections to make. 
Approximate dimensions 9xeis4ln. 

39/6 
B wivo 4-transistor 

e 35 with control adLspaker (2/- P.)/ß 
Portable two-tone case with handle. 5/. 

(11- P. & P.) C 

ONLY 79'6 
the complete pears, 
(plus 5/- P. p,) 
or any unit aY separately. 

Loudspeaker Bargains Still Available 
EVER y 

purchases of Brand New and Guaranteed Plessey loudspeakers enable us to offer these unite at THE LOWEST ER I Don't miss this golden opportunity to obtain a tiret -grade permanent -magnet LOUDSPEAKER off the pro- ducti on line at LENS THAN THE MANUFACTURER'.SçI{(COST. Read carefully the prepared list below and choose Just the right speaker for the lob- COMPARE THE PRICES ANYWHERE ! SELLING FAST -STOCKS CHANGING RAPIDLY, BCIIIEDUL.E OF LOUDSPEAIKERS AVAILABLE 
Diemen,' daim. Imbed. Diameter Bares lmped. 
M Mole M lino M ohms Prim M 1 rhet in lines M ohms Feb.. 

4 6000 3 8/. 6000 3 8/- 
8/6 6000 6 81- 

4 9500 5 818 7000 3 8/6 
4 6000 96 10/8 7000 5 8/8 

7000 26 11/6 7500 s 9/- 
4 6000 36 lo /e 8500 3 9/8 
4 7000 3b 11/- P500 a 9/6 
4 9500 E6 11 /6 9500 3 10/8 

6111pried Gasses 
aise M unes 

Diameter Beau limped. 
M inehw M Pisa le ohms Ms 

2 7000 80 6/- 
2t 7000 36 8/6 4 7000 3 

221 7000 80 81` 
39 8600(3.11.1.)3 8/6 4 700 
3t 7000 35 8/6 

11600 
6000 

60 
s 

10/8 
7/8 

Elliptical 
O . 

dews 
es lines 

'roped. 
M oases 

6xs 6000 3 
6 x 3 7000 3 
9 x 3 9000 3 
9 x 3 9000 4 
6x3, 9000 6 
6 x S 6000 26 
6 x I 7000 26 
9 0 5 9000 26 

Saw. Imps& 
M lins M ohms Pris 

9500 6 10/6 
1000 3 11 /e 
6000 26 10/6 
9500 25 11 /6 
7000 3 11 /. 
7000, 5 11 /- 
8609 s 11/I 

/taped. 6111 Ned Bouge Impel. Elliptied ease Pris M ohms Prime Oise M lines M ohm. Prim Ois M lises 
7/6 b x 3 9000 35 11/- 7 x 4 9500 3 11 /- 8 x 21 ' 0500 8/- 6 x 4 6000 3 8/6 7 x 4 9000 30 11/8 8 x 6 6000 8/6 6 x 4 7000 3 9/- 8 x 20 8000 3 8/8 8 x 6 7000 8/8 8 x 4 8500 3 9/6 8 x 21 7000 5 9/- 

8 x 6 8600 e/6 6 x 4 9600 3 10 /- 8x21 6000 It 9/0 
9/6 7 x 31 9500 3 10 /0 8 x 21 8500 6 9/6 6 x 6 9500 

/espe& 
M oAme Prim 

a 10/- 
S 8/8 
S 9/- 
9 9/6 
S 10/- 

10 /- 7 x 4 7000 3 10/- 8 x 20 9500 3 10 /- 8 x 5 9500 Ii 16/8 11/- 7 x 4 6500 3 10 /6 8 x 21 9500 4 10 /- 30 x 0 10000 0 111/0 ALLOW 5/- each Speak r for postage and packing, and pleue et silty the exact requirements -the nearest available will be Bent. 

OVER 60,000 SOLD AND STILL THE DEMAND 
CONTINUES FOR OUR "HEAVENLY TWINS" 

Ask for demonstration In 
the shop - 
"CAPRI" 

Sensltive I 

Super- selective I 

Superb 
Speaker I 

New Price 
NOW ONLY 

79/6 
(2 /- P. & Pkg.) 
Pocket Super - 
bet MW and 
Droitwicb LW 
Size 49i21x191e. 
Constructional data 1/9 Post free. 

The best and 1 Choice of a dozen stations easiest transistor in daylight . . - 
build-yourself 
sets available. 

Send S.A.E. 
for FREE 

PARTS LIST 

e First Grade 
M ULLARD 
Transistors 

Diode(s) and 
all components 

BRAND NEW 

GUARßANNTEED 

"CONTESSA Mk. III" 
"QUERN OF THEM ALL" 

ONLY f9.19.6 
(5/8 p. & pkg.) 

PORTABLE CAR RADIO 
2 WAVEBAND SUPER -HET 
Construction manual 2/19 Post 
Free. 

laslosin 
and laetrwhon«Book mMpMleM üpeen detaü.MtGn CONTESSA III £9.19.6 ap;7 
BiY PAaTe SOLD 

Y 
T HWE CAPRI BStextr. 79/6 2P-h) " 

SELECTED GUARANTEED BARGAINS Beautifully geared AM/1rM 2 Gang Condensers, 4/6; AM/FM IFT's 465 kern and 10.7 Mc /s. 4/6 pair: Magnavox Crystal Tape Recorder 
Mikes. DVS; Double -tuned Transistor ferrox IFT's Q120,, 470 kc /s, 5/8 pr; 3 matched IFT's and oscillator coil for Mullard transistor 
on 81/6g; SSenter eL sat; 

R3/2D-D3-2-1Y, a 
turret 

/S each. DIODES -0A70, 0A79, OASI, OA90. 
Amplifiers. 

2/- each. - ready to switch e 

eTy/RANSIST/ORS: Set of 6 (RF and LF) including 1 watt matched paiir, heat oink and diode. 13/8 the set; 0C44 (or equiv.), 6/9. 0045 
Please send S'FÁMPED and 1ADDRESSED 

101A 4/6, 
with a 0y enquiry. 

9/6 
We regret no cataloglues -our stocks mmovveettA ckly!IKindly, slake provision for additional postage and packing charges to avoid delay. Terms: Cash With Order or C.O.D. on Orders Over 1e /- ' 
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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 W goods go/zanies& 
* FREE POSTAGE on order. over 20/ -; add 1/- postage It under. 
* Hl -FI INSTANT COMPARISON ARRANGEMENTS. 

* COMPREHENSIVE TECHNICAL SERVICE for Customers. 
* BULK PURCHASING DEPT. and own manolaotorleg 1ssWiks 

mean LOWEST PRICES. 

TSL "KITBOARD" 
THE NEWEST THING FOR CONSTRUCTORS 

better than 
a printed 
circuit 
board! 
Else 1 -3/6 45x41n. 
Else 2 -fl /6 25 s 41e. 

Perfect for assembling modern subminiature components 
into the smallest potable arrangements. Perforated 
10 holes to the inch. Strong, light. Suitable for all 
transistor equipment. 

TRUE HI -FI FROM CRYSTAL P.Us. 
TSL 

CONSTANT VELOCITY 

EQUALISER 
This remarkable new 
TSL development 

cables quality al- 
most a good se the 
finest professional 
magneto plot -ups 
to be obtained trou 

ceramic cryetal or 
types. ith even n cheap record player. become 
first Jms instruments. With good equipment results 
are astoolahing. Ideal for B.S.R., 
Collars. Garrard and Aoos. WEIL 
plop for mono or etereo. S year 
guaranteed. Ready for me. 

30/ 
POST FREE 

THE SINCLAIR MICRO INJECTOR 
Pert.st is toll tracing. Fwta.Yog e. 27/6 bud& FeMmitieslly natal. 

THE FANTASTIC 
SINCLAIR 'SLIMLINE' 
VEST -POCKET RECEIVER 

* MAT 
TRANSISTORS 

* AMAZING 
RANGE AND 
QUALITY 

* LESS THAN 
3 r 15 eltn. 

* SUPER 
SENSITIVE 

All parts This fantastic receiver, 
(except bat.) using latest Micro-Alloy 

come to Transistors brings in 
countless stations (med. 
wave) with truly superb 
quality and sensitivity. 
Absolutely self- contained 

POST FREE with printed circuit 
board and all parte for 

With full easy building. With 
inntructione. special ear-piece. 

49/6 

OPENING EARLY NOVEMBER 
Another Bear Hudson shop for keee 

constructors! 
I I JERDAN PLACE, FULHAM, S.W.6 

(At junction of North End Rd.& Fulham Broadway.) 

M. A.T. TRANSI TORS 
GOLD- PLATED 

Operate up to 160 Me/s with current 
gains of better than 260. With a 
single "MAT", stage gains as high as 
10.00(1 times are possible. Absolute 
minimal voltage and current collector 
requirements; ultra low -noise, gold - 

plated leads. FULL DATA SHEETS 
FREE. Also "22 Tested Circuits 
using efA Tx" covering S.W., Bi -fi, 
Personal and T V plieatioe. (sise 
10) s 7Iin., 5/- post 

ap 
free. 

MA10T 

0 7/9 
ft M12AT 7/9 0 

M101 AT 8/6 

1A2 T1 

8/6 

ADT.I40 New wonder translator .55/_ 
with cut on at 500 Mc /e. 

2% WELWYN HI -STAB RESISTORS 
List 20i ea-n r price 9d. -or 8/- dos. 

HI -FI AMPLIFIERS 
NEW VALVE AND ALL -TRANSISTOR TYPES 
14 WATT integrated hl -fl valve amplifier 
with eontrole. Built and £9.19.6 leafed. 
In Kit form with valves, Instructions, £7.17.6 etc. 
TODAY'S SUPREME VALUE - BRITISH MADE 

GORLER TYPE AMPLIFIER TYPE 12005 

amplifier 00.16, 08 cis 
sature qualify 59/6 

14,00 c/a ± 013. 6mV in for 1 watt 

In Kit form. 47/6 
Bend now toe details of these Amplifier Bargains. 

rot at 6v. Built and tested. 

HI-Fl by GARRARD, LEAK, LORENZ, QUAD, RADFORD, TSL, WHARFEDALE, W.B., etc. 

BERNARDS BOOKS FOR 

TRANSISTOR CONSTRUCTORS 

184 LLe 
MTransistor M- 2/6 

Pot free. 

185 a Tested Shortwave Re 5 /- 
elver f,Sradta ring 
MAT.. Pod free. 

186 Tested Buperhet Short- 
y wave and Communes- 6/- 

tion Receiver Cirants 
mint MAT.. Pod free. 

Send lid. for full catalogue d Bernard. 
Books. We stock the Parts Yea Need 
for the Clreuits tool 

VALVES 

SAME DAY SER ITICE 
NEW! TESTED! GUARANTEED! 

S ETS D1 AJ 
1886'11;F81., 

8 D%98 
4bL96 DF9L DK91, DL92 DL94 Set citi 

Sor 23/6 

1A7GT 
6//8 D5 

1H5GT 8/8 
1N5GT 8/- 
185 4/9 
185 3/9 
1T4 S/8 

3Q 616 
33 4/9 
3V4 6/8 
5U4G 4/8 
5Y3GT 5/- 
5Z4G 8/9 
6A8G 6/9 
BALS 2/- 
6AQ5 6/- 
6AT6 4/9 
6BA6 5/3 
SBE6 5/3 
6)3G6G 12 /6 
6BH6 5/- 
8BJ8 5/6 
6CD6G 26/6 
6F1 6/6 
6F13 9/6 
6F14 9/6 
6F23 9/6 
62(70 1/8 
6K7GT 4/- 
62(00 4/3 
6K8GT 7/9 
6L80 5/9 
6LD37 5/3 
6P25 7/9 
61.213 9/8 

680Q7GT 
7/ 

SL7GT 5/9 
88N70T 4/- 

81740T 9/9 
SV6G 3/9 
6V6 6/6 

3 9 
6XX550T 

8/9 

705 
9E 

7147 5/9 
727 W- 

110001 9/6 
1002 13/- 
10F9 10 /- 
12AT6 4/9 
12AT7 3/9 
12AÚ7 4/9 

12K7GT 4/3 
12K8GT 8/9 
12070T 4/3 
12Z3 8/6 
19BG6G 13/6 
20F2 11/9 
20P4 14/9 
20P5 14/9 
25L6GT 5/9 
25U4GT 10/6 
30FL1 9/6 
30L15 10!- 
30PL1 9/- 
30PL13 9/6 
35A5 14/- 
35L6GT 7/9 
35Z4GT 4111 

AZ31 8/11 

CBL31 17/6 
01.33 9/6 

CY1 12/6 
CY31 5/9 
DAC32 8/3 
DAF91 3/9 
DAF96 
DCC90 6/9 
DF33 8/- 
DF91 2/6 
DF98 6/- 
DH78 3/9 
DH ft 4/9 
DK32 9/- 
DK91 4/9 
DK92 6/9 
DK98 6/8 
DL33 7/3 
DL35 8/9 
DL92 4/9 
DL94 5/6 
DL96 6/- 
EABC80 5/3 
EAF42 8/- 
EB91 2/- 
EBC33 
EBC41 
EBC81 
EBF80 
EBF83 
EBF6.9 
EBL21 
ECC40 
ECC81 
ECC82 
ECC83 
ECC84 
ECC85 
ECF80 
ECF82 
ECH35 
ECH42 

5/- 
7/3 
6/9 

7/9 
6/9 
9/3 
7/6 
3/9 
4/9 

6/3 

6/3 
6/6 
6/6 
8/3 

ECH81 
ECL80 
ECL82 
ECL86 
EF37A 
EF39 
EF41 
EF42 
EPOS 

F85 
EF86 
EF89 
EF91 
EF92 
EF184 
EL33 
EL41 
EL42 
E1s84 
EM34 
EM80 
EM81 
EM84 
EM87 
EY51 
EY86 
EZ 
EZ4/ 
EZ80 
EZ81 
KT32 
KT36 
KT61 
KT63 
MU14 
MX40 
N18 
N37 
PC95 
PC97 

6/3 
7/6 

5/6 

8/6 

4/3 
5/- 
6/3 
4/- 
3/3 

89 
7/6 

79 
5/6 
7/3 
6/9 
7/9 

8/9 

6/- 
5/6 
7/6 

46 
5/- 

1 

5/6 
10 /- 
9/- 
8/- 

PCC84 8/- 
PCC85 7/6 
PCC89 8/- 
PCF80 5/9 
PCF82 6/9 
PCF84 11/9 
PCF86 8/- 
PCL82 7/3 
PCL83 9/- 
PCL84 5/- 
PCL85 8/6 
PEN4DD 

PENA4 1753 
PEN36C 8/- 
PL36 8/9 
PL38 18/6 
PIR1 7/6 
PL82 5/6 
PL83 5/6 
PL84 8/9 

PX25 7/9 
PY32 9/- 
PY33 10/- 
PY80 5/3 
PY81 5/9 
PY82 5/8 
PY83 6/8 
PY88 8/- 
TI1210 10/6 
TH233 15/- 
TY86F 11/3 

0125 19%- 

Ú37 17%- 

015Ó 4%8 

READERS RADIO 

1152 
78 3%9 

U191 11/- 
U261 9/6 
17282 14/6 
U291 9/- 
1.1301 12/6 
17801 18/- 
UABC80 5/9 
UAF42 8/- 
UBC41 8/11 
UBC81 7/3 

UBF89 
UBL21 
UC92 
UCC84 
UCC85 
UCF80 
UCH42 
UCH81 
UCL82 
UCL83 
UF41 
CF42 
UF89 
UL41 

1IL46 
UL84 
UU7 
UY21 
UY41 
UY85 
VP4B 
VP41 
VP1321 
W76 

7 

V2 V79 

1ÖÌ 
7/- 
9/- 
6/9 

10/3 

89 
7/3 

8/3 

10/6 
8/9 
6/3 

8/8 
4/9 

9/6 
5/- 

15/- 
3/9 
2/8 

14/- 

Post 6d. per valve 
extra. 

Any Parcel Insured 
Against Damase in 

24 COLBERG PLACE, STAMFORD HILL Transit 6d. extra. 

LCINDCIN % 
ABF C:O r 418 

The ?y,c.adl 
HOLE PUNCHES 

Instant Type 
11" diameter ... 
Screw -up Type 
4+" diameter Toggle switch 

6/10 ea. 

816 ., 
8/6 
9/- ,. 

BSA, B9A ... ... 9/6 
Ì}" 1092 

1018 

lo .. ... II /8 
I }" diameter Inc. Octal... ... 13/4 
I;" ... ... ... 16/2 
I 

18 /10 
14," B9G ... ... 21/8 it ... ... ... 24/4 
2Y}" Meter ... ... 3312 

Complete Set 19.3.6. 

No extra charge for postage and packing 
in the U.K. 

Oliver & Randall Ltd 
Dept. 7 

7 KELSEY PARK ROAD 
BECKENHAM, KENT 

TeL: 8eckaolews 0264 
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WARNING 

SIR, -I read with the utmost concern, the letter 
headed ' Permanent Valve Identification ' from 

J. H. Turner which appeared in the November 
issue.. The chemicals referred to are not only 
dangerous to handle, but their reactive products 
are extremely toxic and should they come into 
contact with the skin, most serious consequences 
will result! 

If any of your readers have tried using these 
chemicals and have allowed any of the products 
to come into contact with their skin, they should 
see their doctor immediately, as hydrogen fluoride 
can rot the skin under the outer epidermis. -J. G. 
RANOME B.Sc. (Barnet, Hertfordshire) 

SATISFIED CUSTOMER 

SIR, -In a recent issue of P.W. I made use of 
your " sell or loan " service on the Letters 

page. Since then I have received no fewer than 25 
replies, to my request for copies of P.W. (one reply 
came from South Africa!). All of these came from 
thoughtful enthusiasts to whom I would like to 
extend my heartiest thanks. 

After such a large response, I had far more 
copies than I required, and so I have forwarded 
these to other correspondents who have inserted 
requests for the same issues. -E. S. WOOD 
(Canterbury, Kent). 

[I was very pleased to receive this letter from 
Mr. Wood as it is encouraging to learn that 
readers of P.W. are so willing to help their fellow 
enthusiasts. I suggest that when more data is 
provided in response to such requests than is 
required, and when the sender states that he does 
not want it returned, readers should follow Mr. 
Wood's example and forward it to any other P.W. 
correspondents requiring the same data. -ED.] 

CROME TAPE IS PLASTIC 

SIR, -With regards Mr. Featherby's suggestion in 
the September issue of P.W. that adhesive 

tape could be used for screening wires, I would 
point out that this sort of tape is in fact, a plastic, 
and .would therefore be of no use for this purpose. 
-E. EVANS (Llandyssul, Cardigan). 

TRANSISTOR PROTECTION 

SIR,- During the three years in which I have 
taken P.W., I have accumulated a fair know- 

ledge of radio. However, due to lack of funds and 
no lack of. homework, my main practical experience 
has been servicing the small transistor receivers of 

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 

my schoolmates, which suffer from so many 
unaccountable accidents. 

One of the most usual faults is the destruction 
of one or more of the transistors, by the reversal 
of the battery. Accordingly I tried the suggestion 
made by Mr. Beecham in the September issue, 
which was of a protection device to prevent 
damage to transistors when a battery is incorrectly 
connected. This device was to use diodes. 

However I have found that the only diodes with 
sufficient reverse resistance to provide this. protec- 
tion, also have sufficient forward resistance to drop 
an appreciable amount of the voltage applied to 
the set. 

I would, by the way, like to correspond with any 
radio enthusiasts of my own age -13 years -who 
are interested in taking the R.A.E. -C. HARGIS 
(Boscombe, Hampshire) 

COMPONENTS APPEAL 
SIR, -I am employed as an occupational thera- 

pist at an Essex hospital, in charge of the 
metal work section. Within the last -year I 
discovered that one or two patients were interested 
in radio and so I have added this to our list of 
activities. I managed to get hold of a number of 
broken radio and television receivers which were 
stripped down for spare parts. However, now that 
enthusiasm for this subject is increasing, many of 
the patients want to start building transistor 
receivers and the like, and I realise that salvaged 
components are not sufficient. Unfortunately our 
budget will not run to buying these components 
new and so I would like to appeal to any of your 
readers who may have components they might 
otherwise discard or never use, to forward them to 
the address below. 

I am sure that if your readers realised how much 
the patients enjoy making up simple circuits, it 
would be ample reward for any donations of 
components they care to make. -J. A. CLOSE, 
M.O.T. Department, Warley Hospital, Brentwood, 
Essex. 

VOCIFEROUS HAMS 

SIR,- I happened to be well placed for eaves- 
dropping the ham bands in both halves of the 

world and what I haven't heard in the way of 
utter rubbish on the air, isn't worth hearing! 

One wonders how some of these phone 
operators ever got their licence: some of their 
remarks on electronic subjects are staggering to 
say the least. 

In addition to these " fortunate" licence holders, 
I have bagged a multitude of less fortunate, though 
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highly intelligent operators, having no call -sign. 
These boys are quite content to utilise their know- 
ledge and ability to build and operate a transmitter 
both in and out of band, quite regardless of 
existing local regulations. But one must admit they 
cut the cackle to a minimum, a quality their 
licensed brethren would do well to adopt. 

With due consideration to the operators across 
the Pacific, I must say they are the least technical 
in their ragchews, while those in the U.K. are 
dreadful gentlemanly and would do well to get 
tougher toward frequency squatters, lids, etc. Some 
of the neatest work I've heard is from the 
Australian and African hams. 

But to go on to other matters, it is my opinion 
that the majority of radio hams are very aptly 
named being no more than " hams " in the truest 
sense of the word. Having bought or built their 
transmitters and certainly bought their receivers, 
they sweat up morse, acquire enough technical 
knowledge to scrape through an exam and then 
proceed to degenerate into talkative phone 
operators. 

With the bands already choked, amateurs should 
count themselves fortunate to have any space at 
all.. It; might be an idea to close all amateur bands 
except those in the v.h.f. and u.h.f. regions. Theq 
we would again see some real work done by the 
amateur, for any one who has tried to build and 
operate a transmitter over 220Mc /s will appreciate 
the technical difficulties involved. -HUGH A. L. 
WAGNER (Kuala Lumpur, Malaya). 

FREEDOM, DEMOCRACY AND NOVICE 
LICENCES 

SIR,- I simply cannot allow Mr. R. L. J. 
Stevenson's letter (October issue) to pass 

without comment. 
From the tone of his letter, I guess him to be 

both young and remarkably ill- informed, not only 
on the licensing of radio transmitters, but also 
about the meaning of a free and democratic 
society. Perhaps Mr. Stevenson should be 
reminded that in a democracy, rules are made "by 
the people, for the people," and are intended to 
safeguard the interests of society as a whole. It 
follows that breaches of the rules must inevitably 
lead to infringements of other peoples rights, to 
which they are equally entitled. 

Similarly with radio, if just anyone could use a 
transmitter without proper knowledge, then chaos 
would reign and many more television sets would 
be consigned to the scrap heap as useless in the 
face of the obliterating interference caused by our 
freedom -loving neighbours, all happily exercising 
their individual rights. 

Apart from all this however, there are the 
international agreements to be honoured, since 
radio waves have a habit of travelling quite a long 
way at times, and under these international rules, 
certain basic minimum requirements are laid down 
to ensure that essential services can survive, again 
for the benefit of the majority. - H. R. Bouma 
(Bedford) 

SIR, -With the publication of yet another letter 
on the subject of " novice licences " (P.W., 

October) we hear once again the ill- disguised cry 

WIRELESS December, 1%3 

of " I'm too lazy to study the subject yet I want all 
the privileges just the same ". 

I laugh at the phrase " a highly technical 
examination... ", Mr Stevenson. Blind and bed- 
ridden people can successfully cope so who are 
you to demand exemption? Where is your pride 
and self -respect? He is indeed a poor advocate 
who refuses to make any effort in something in 
which he professes great interest. 

I suggest the time has come to declare this 
subject closed and to devote the space to more 
fruitful topics. -F. ALLAN HERRIDGE (Basingstoke, 
Hampshire). 

SIR, -I fully endorse the comments of your cor- 
respondent, R. L. J. Stevenson. Because a ham 

has obtained a ticket it does not mean that he is a 
good operator, as a few nights listening to the 
amateur bands will prove. 

Licences are peculiar things, aren't they? For 
10s. anyone can get a driving licence with little or 
no questions asked. He doesn't have to know the 
technical details of an internal combustion engine, 
he may not even have read the Highway Code, yet 
he is let loose on the road to go where he likes. 
At the Post Office counter one can obtain a gun 
licence and blast away merrily with a double - 
barrelled shotgun. 

Practical experience is the greatest teacher, and 
I am sure the City and Guilds of London Institute 
will not mind if I quote a paragraph from the 
No. 55 R.A.E. syllabus 1963/1965: -" Where 
courses are provided, it is recommended that 
theoretical lectures should be accompanied, where - 
ever possible, by simple practical demonstrations 
and students should be encouraged to regard 
practical work as an integral part of their 
training ". 

I feel sure that arrangements could be made for 
practical work with transmitters, and given this 
experience many of us would turn out better 
operators. -E. F. TWEED (Great Yormouth, 
Norfolk). 

Sir -I would be grateful if any reader could sell or 
loan me.,, 

. the June and July 1958 issues of P.W. -G M.. 
WATSON, 2 Winn Court, Winn Road, Southampton, Hampshire. 

. any information at all on the type 46 Mk.III 
transmitter /receiver. -P. A. BOWEN, 147 The Crossways, Port - 
chester, Nr. Fareham, Hampshire. 

. the July 1951 issue of P.W, -P. RAMSEY, 259 
Beckfield Lane, Acomb, Yorkshire. 

.. the issues of P.W. in which G. Favour described 
the construction of a v.f.o. unit. -J. T. JONES, 1 Chorlton Close, 
Childwall, Liverpool 16. 

. the circuit and instructions of the miniaturised 
three -valve transmitter given in the August 1961 issue of P.W.- 
P. PLACE, 41 Milford Road, Plumstead, C.P., South Africa. 

. the circuit and any other data for the R1392.D 
receiver. -R. F. Cox, Three Lands Cottage, Chalford Road, 
Postcombe, Oxford. 

. the May 1959 issue of P.W.-C. HERBERT, 
71 Longthornton Road, Streatham, London, S.W. 16. 

. the issues of P.W. giving details of the No. 19 
set. -T. L. RICHARDS, Salisbury, No. 2 R.D., Timaru, New 
Zealand. 

. the circuit and /or manual of any electric organ 
(H. R. McDermott's preferred). If required, I will return any 
data by registered mail. -F. BRINCAT, 87 Old Church Street, 
B'Kara, Malta. 
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PRE -CHRISTMAS CLEARANCE 
STOCK ROOMS MUST BE CLEARED FOR CHRISTMAS STOCKS, AND PRICES SLASHED S A L 
Stock No. 101 -Few Only MAINS BUR- 
GLAR ALARMS. With complete set of door 
and window microewitchea and Connecting 
Wire etc. Advertised at 7gn& OUR PRICE 
to clear 89/8, Plus 3/- P, & P, 

Stook No. 102 -BRASS RIGHT ANGLE BRAC 
RETS, drilled with 2 bole& Approximately lin. 
square. Only 9d. a pair. 
Stook No. 108 -9 ONLY ELECTRIC SHOE 
BRUSHES. To clear 8/8, plue 1/6 P. A P. 
/took No. 104- MINIATURE MEDIUM WAVE 
TUNING COILS with reaction winding. Clearance 
price 2/- each, plue 6d. P. & P. 
Stook No. 105- 390NLY P R ECISION CAMERAS. 
Takeo 127 film. To clear 8/8 each, plue 1/6 P. & P. 
Stook No. 108 -193 ONLY MINIATURE PLAS- 
TIC RADIO CABINETS, complete with Chrome 
carrying Handles, Dial and tuning knob. Size 
51 z 31 x lgsn. Clearance price only 5/8, plue I/- 
P. &P. 
Stock No. 107 -PRINTED CIRCUITS of 3 
Translator Reflex Radio made to fit above radio, 
2 /8, plue 1/6 P. & P. 
Stook No. 108 -MINIATURE PRINTED RADIO 
CABINETS, 5 x 33 x fin., 8/8 each to clear, plus 
Bd. P. & P. 
Stook No, 109 -BEAUTIFUL MINIATURE 
SIZE PLASTIC RADIO CABINETS. Size 
5 x 3 x 111'. Printed and ready drilled. OUR 
PRICE 8/6, plus 1/- P. & P. 
Stook No. 110 -MINIATURE PLASTIC RADIO 
CABINETS unprioted. Size 3 x 21 x tin., 2/6 
each to clear, plue fid. P. & P. 
Stock No. 111 -BEAUTIFULLY MOULDED 
MINIATURE PLASTIC RADIO CABINETS, 
complete with tiny carrying handle and tuning 
knob. Size 4 x 21 x 111'. Price to clear 3/6, plus 
1/. P. & P. 
Stook No. 111a- Specially Printed Circuits for 
above cabinet of two transistor reflex radio. 2/8, 
plue 6d. P. & P. 
Stook No. 112 -EXCEPTIONALLY GOOD 
LOOKING PLASTIC RADIO CABINETS 
"SLIM LINE ". Size 8 x 33 x Wm Clearance 
price 5/9. ploc 6d. P. & P. 
Stook No. 118-40 ONLY BLACK CRACKLE 
STEEL INSTRUMENT TYPE RADIO CABI- 
NETS. Size 61 x 5 x 31in. SPECIAL PRICE, 
8/8, plue 1/6 P. & P. 
Stook No. 118a- BEAUTIFUL BLACK & GOLD 
READY DRILLED FRONT RADIO PANELS 
TO GO WITH THESE, 5 / -, plus 1 /. P. & P. 
Stook No. 114 -MINIATURE RADIO CABI- 
NETS IN GOLD but undrilied. Size 41 x 3 x 13 in. 
Give away price of. 2/8, plue 6d. P. & P. Special 
carrying cases for above at 1/6, plue 6d. P. & P. 
Stook No. 115 -RADIO CABINETS same no 
specified as above but upright design, 2/6 each, 
plue fid. P. & P. 
Stook No. 115a- Special carrying case for above 
at 1/8, plus 6d. P. & P. 
Stock No. 116 -ANOTHER TYPE RADIO 
CABINET, horizontal, 2/8 each, plue 6d. P. & P. 

Stook No. 155 -BRAND NEW MAGNETIC 
DEAF AID TYPE EARPIECES, complete 
with Plug and Socket. 300 ohms. OUR 
SPECIAL PRICE 5 / -, plus 6d. P. & P. 
Stook No. 128 -BRAND NEW CRYSTAL. 
DEAF AID TYPE EARPIECES. Our 
price 4/- plus Bd. P. & P. 

Stook No. 127- DECORATIVE SPEAKER 
GRILLS lin. diameter. 3 for 1 / -, plue 6d. P. & P 
Stook No. 128 -4in. PLASTIC CARRYING 
HANDLES with fixing screws, fid. each, plue cd. 
P. & P. 
Stook No. 129 -BRAND NEW ASSORTED 
RADIO KNOBS Including pointer types, 6/- a dos. 
plue 9d. P. & P. 

Stook No. 189. 

44VOLKSRADIo" 
POCKET RADIO 

ONLY 19 /6 
Take - Over Bid 
makes this Fan- 
tastic Offer possible 
-the beautifully 
compact "5 Star 
Volksradio" meas- 
uring 41 x 21 x 
l tin. receives per- 
fectly-in the bed- 
room, office, garden -over all medium waves 
(Incl. Luxembourg). Under Id. hour running 
sod. Anyone can assemble it in 1 or 2 hours, 
tieing our simple A B C plan. Complete eat of 
parts. Ps P/8 P. & P. C.O.D. extra 
(Porto 

Only 19/6. l parately). 

BRAND NEW BOXED 
AUTOMATIC CIGARETTE 
LIGHTERS. Heavy chrome 
finish, holding 10 cigarette. and issuer ready lit 
cigarette& Works off 6 or 12 volte. Special 
clearance price 10/6, plue 1/6 P. & P. 
Stook No. 117 -477 SUB- MINIATURE TRAM 
SISTOR RADIO CASES (Plastic, undrilled) 
Size only 11 x 15 x fin., to clear 1/. each, plue 
6d. P. & P. 
Stock No. 118 -SPRING TERRY CLIPS for 
holding Miniature Valves. Price for 3 1/ -, plue 
6d. P. & P. 
Stook No. 118-72 ONLY MINIATURE 6 TAG 
COILS covering Medium Wave and Long Wave 
with reaction winding. Price to clear 8/- each, 
pine 6d. P. & P. 
Stook No. 120- SIMILAR TO ABOVE but 
Medium Wave only 2/- each, plue 6d. P. & P. 
Stook No. 181 -15 ONLY ELECTRIC VIBRA. 
TORY MASSAGERS. Brand new and boxed, 
complete with all acceseorie& To clear 13/ -, ploc 
2/. P. & P. (Need attention.) 
Stock No. 182- WANDER PLUGS. New and 

used, 2/- doe., plus 6d. P. & P. 
Stook No. 188-5 ONLY BATTERY SHAVERS. 
Rotary action. Brand new. To clear, 801 -, plue 
2/. P. & P. 
Stook No. 134 -51n. MOVING COIL LOUD- 
SPEAKERS. Brand new, 3 ohms, 14/-, plu. 2/6 
P. & P. 
Stook No. 185 -93 ONLY STANDARD PLASTIC 
CEILING SWITCHES, two way, cord operated. 
Clearance price 2/8, plue 1/. P. & P. 
Stook No. 188- MINIATURE PUSH BUTTON 
SWITCHES. Brand new. Our price 8d. each. 
plue 4d. P. & P. 
Stook No. 187 -BRAND NEW TRIMMERS 
"CYLDON ", 250 pf. To clear 1/- each, plue 4d. 
P. & P. 
Stook No. 188 -MINIATURE ACORN VALVES. 
Type 954, 9d. each, plue 6d. P. & P. 
Stook No: 189 -6K7G BRAND NEW VALVES, 
2/9, plue 9d. P. & P. 
Stook No. 140 -6VSG VALVES, 8/8. plue 9d. 
P. & P. 
Stook No. 141 -114 BRAND NEW VALVES, 
2 /8, plue 6d. P. & P. 
Stack No. 142 -BRAND NEW B715 VALVE 
HOLDERS, 64.. plue 4d. P. & P. 

Stook No. 148 -265 ONLYI 
MINIATURE PRECISION 
"MINETTA" SPY 
CAMERAS complete with 
6 rolls of film and real 
leather carrying case. Size 23 x 13 x 11in. 
Price to clear 20 /- each. Post Free. 

Stook No. 144 -BRAND NEW 211'. MOV- 
ING COIL LOUDSPEAKERS. SPECIAL 
PRICE 9/8, plus 1/6 P. & P. 30 ohms. 

Stook No. 145 -BRAND NEW ASSORTED 
RESISTORS in packets of 100, 8 / -, plus 6d. 
P. & P. 
Stook No. 148-4 PIN BATTERY PLUGS. (Fite 
Ever Ready Batteries B114 etc.), 5 for 1/-, plue 
3d. P. & P. 
Stook No. 147-4 PIN SOCKET PANELS to fit 

Bove, 3 for 1 / -. plus 3d. P. & P. 
Stook No. 148-2 PIN BATTERY PLUGS, 6 for 
1/ .., plus 3d. P. & P. 
Stook No. 149 -FERRITE RODS 611n, long by 
fin. diameter. Price 1/8, plue 1/- P. & P. 
Stook N0. 150-4 WAY SOCKET STRIPS. Takes 
Standard Wander Plugs. 3 for 1/ -, plus 3d. 
P. & P. 

Stook No. 151 -BRAND NEW 'TLESSEY" 
MOVING COIL SPEAKERS. 211n. 60 ohms. 
Matches Translator Direct -No O.P.T. 
needed. Special price 12 /8, plue 1/8 P. & P 

Stock No. 168 -BRAND NEW H.F. TRAN- 
SISTORS. (Equivalent to 0071). OUR 
PRICE 219. plue 3d. P. & P. 

Stook No. 158 -BRAND NEW "EDISWAN" 
L.F. TRANSISTORS TESTED, 1/8, plus 3d. 
P. & P. 

TERMS OF BUSINESS 
C.O.D. 2/6 extra. Regret no C.O.D. under fl. 
Add extra postage for overseas. Special prices 
for quantity and the Trade. All goods guaranteed. 
Componente, technical books, Hi -Fi by Leak, 
Jason, Lorenz. Quad etc., etc. Bend S.A.E. for 
quotation or with any enquiry. 

Stook No. 121 -MEDIUM WAVE LOOPSTICK 
COILS with Variable Tuning Core, 73 only. 
To clear, 2/9 each, plue 6d. P. & P. 
Stook No. 122 -FEW ONLY VARIABLE TUN- 
ING CONDENSER (Mica Dielectric)-.0005 mid., 
8/8, plus 6. P. & P. 
Stook No. 128 -173 RADIO DIALS. Printed, 
Medium and Long Wave, Square Shape. Size 
41 x 31in. with central hole. Price 114, plu. 
3d. P. A P. 
Stook No. 124 -SUB- MINIATURE DIODES, 
all brand new and tested. Clearance price 3 for 11 -. 
plus 3d. P. & P. 

Stock No. 170 TRA NSI STO R POCKET RADIOS 
BULK PURCHASE 
ENABLES US TO 
MAKE THIS FAN- 
TASTIC OFFER f- ". -AND WITH e? 

- MONEY BACK 
< OUARANTIEI II 

,,..,L- The "SAN REMO" 
.. eo 

t o 
that it 

'rings the voice. 
ed 

of 
'tar entertainers 
and vocallete dra- 

ONLY 28/6 in your home, office, 
etc. Only 41 x 21 

No More To Pay x llln. Fite easily 
Complete set Of parts. Into your pocket 
or handbag. Works for months off 1/2 
battery. Should last a lifetime, anyone 
can assemble it in an hour or two with our 
easy plan. Complete set of parts including 
miniature speaker, carrying case -everything 
only 28/8. 2/6 P. & P. C.O.D. 2/6 extra. 
(Parta can be bought separately.) Limited 
period-so rush your order before it's too 
late. DEMONSTRATIONS DAILY. 

Stook No. 154 -BRAND NEW MINIATURE 
ELECTROLYTIC CONDENSERS 100 raid. 
12V, Our price 2/- each, plue 6d. P. & P. 
Stook No. 155-30 MFD. 12V. condensers, 1/9 
each, plue 6d. P. & P. 
Stock No. 158 -24 MFD. 25V. condensers, 1/9 
each, plus 6d. P. & P. 
Stook No. 157 -16 MFD. 30V. condenser,, 2/- 
each, plue ed. P. & P. 
Stook No. 158 -12 MFD. 50V. condenser, 
each, plus 6d. P. & P. 
Stook No. 159-10 MFD. 11V. condensers, 1/8 
each, plue 6d. P. & P. 
Stook No. 180 -5 MFD. 50V. condo wen, 1/9 
each, plum 6d. P. & P. 
Stook No. 181 -4 MFD, 100V. ecodersen, 11 /- 
each, plue 6d. P. & P. 

Stook No. 182 -BRAND NEW SUB- 
MINIATURE ELECTROLYTIC CON- 
DENSERS. 100 MFD. 12V., 2/- each, plus 
6d. P. & P. 

Stook No. 188 -BRAND NEW ASSORTED 
CONDENSERS 50 pf. to .51 mid., II for 7/8, 
plus 1/- P. & P. 
Stook No. 184-SPECIAL OFFER OF HOME 
CONSTRUCTED RADIOS NEEDING ATTEN- 
TION. Filled with components in good condition. 
Stook No. 184a -TYPE (A) 3 Transistor printed 
circuit radios In Beautiful Miniature Cases. 
Size 5i z 33 x 111'. Price. 15 /-, plue 2/- P. &.P. 
Stook No. 184k -TYPE (B) 2/3 Translator. 815e. 
41 x 3 x 131n. Price 5I- each, plue 1/- P. & P. 
Brand new 23in. Miniature Coil Speak..., worth 
14/ -, given free with every order for Ove, 
Stook No. 184e -TYPE (C) 2 Transistor Printed 
Circuit reflex Radios In beautifully Moulded Case 
Sloe 4 x 21 x lfin. Price 10 / -, plue 116 P. & P. 
Stock No, 104d -TYPE (D) Miniature Valve 
Radio. in plastic case. Sloe approximately 
e a 3 x 111n. Price 51 -, Plus 1/6 P. & F. 
Stook No. 164. -TYPE (EY 20 only Valve Radios 
In small Fibre attache cases. Sloe 7 x E x 241ne. 
Price 22 /6, plus 2/6 P. & P. 
Stook No. 185 -SURPRISE PARCEL TYPE (a). 
Assorted component& Price 5/ -. plue 1/8 P. & P. 
Stook No. 186 -SURPRISE PARCEL TYPE (b). 
Containing 3 timea the above component.. Price 
12/6, plie 1/6 P. & P. 
Stock No. 187 -GIANT SURPRISE PARCEL, 
TYPE (c). Price 15/r. Plus 2/' P. & P. 

Stock No. 168 -SPECIAL CLEARANCE OF 
FULLY GUARANTEED BRAND NEW 
"BIINKSON" GOLD FRONT 6 TRAN- 
SISTOR SUPERSET RADIOS. Complete 
with real leather carrying case. PereonaL 
Earpiece, Battery. All in Beautiful Presenta- 
tion Boxes. Only 75/ -, plus 2/8 P. A P. 
74 Only. Advertised at g8.ß.0, recently. 
Last 74 -no more available. 

CONCORD ELECTRONICS (Dept. P.W.2.) 210 Church Road, Hove, Sussex 
PERSONAL CALLERS WELCOME:- Open 8.30 a.m. until I p.m. and 2 p.m. until 5.30 p.m. Saturdays: 8.30 a.m. until I 'p.m. 

Demonstrations Daily. 
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69 gns. 

The new 
Mark 5 Series 2 
TAPE RECORDER 

... with this specification: 
4 speeds Iá, 31, 71 and 15 ips- frequency correction 
at all 4 speeds -3 independent motors- excep- 
tionally low 'wow and flutter' content- double- 
gapped ferrite erase head to minimise erase noise - 
narrow- gapped record /playback head to give 
extended frequency response -pause control - 
superimpose control- recording level indicator 
(meter extra) -takes in 8á in. dia. reels -fast 
rewind (1200ft. in 45 seconds) -digital rev. counter. . 

fF 

gns. 

. and the MARK 5 Series 2 deck for 81in. reels. 
(and the MARK 510 Series 2 deck for 10I-in. reels.) 

...and matching amplifiers 
are all available from: - 

BRENELL ENGINEERING CO. LTD. 
la Doughty St., London, W.C.I. HOLborn 7356,8 

CD 590 

Write or phone for 
.t full details and 

price list. 

December, 1%3 

A. DA JIIN- 
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 
¡,in. to 

A POPULAR ADAMIN 
MAINS MODEL 

The CIOL (shown on bench stand) is 
probably the smallest mains voltage 
model in the world. Bit dia. 333in., 
length lin., weight }oz. (less flex). 
Heats in 30 secs. 

Brochure No. SIO sent free on request. 

Sole proprietors and manufacturers: 

LIGHT SOLDERING DEVELOPMENTS LTD 
28 Sydenham Road, Croydon, Surrey 

Phone: CROydon 8589 Grams: Litesold Croydon 

SPECIAL OFFER! 
FROM R. at T.V. LTD. 

C 

COMBINED 
PORTABLE 
& CAR RADIO 

The Radio with 
the Star features 
* 7- transistor superhet. Output 
a50mw. * Two -tone grey wooden 
cabinet, fitted handle with silver 
coloured fittings. Size 121 x 81 x 311n. * Horizontal tuning scale, size 111 x 
29ín., in silver with black lettering. * Ail stations clearly marked. * 
Ferrite -rod Internal aerial. * IF 
970 Kc /s. * Operated from PP9 bat - 
tery. * Full comprehensive instruc- 
tions and point -to-point wiring 
diagram. * Printed circuit board. 
back printed with all component Plus 3/6 Postage A Pkg. 
values. * Fully tunable over medium PARTS LIST A CIRCUIT 
and long waveband. * Car aerial DIAGRAM 2/6. FREE 
socket. * Full after sale service. with parts. Terms C.W.O. 
Goods not despatched outside U.K. All enquiries S.A.E. 

RADIO & T.V. COMPONENTS LTD. 
21c HIGH STREET, ACTON, LONDON, W.3. 
Shop hours 9 a.m. to 6 p.m. Farb closing 9 ednesday 

ONIL4f 

f50906 
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rade 

ews 
High -Gain transistor Amplifier 
THE latest addition to the range of amplifiers 

made by Trix Electronics Limited, is a high - 
quality, general -purpose transistorised model. The 
11- transistor circuit can operate from a 12V 
battery supply but, by virtue of a built -in power 
pack, it can also use 115 or 200 -240V a.c. mains. 

Three input sockets are provided, two for micro- 
phone and one for music, with mixing controls and 
selector switch for pick -up, tape and radio. Both 
input circuits have separate bass and treble tone 
controls. 

This amplifier (model T636) has a power output 
of 30W with less than five per cent total distortion. 
The manufacturers are. Trix Electronics Limited, 
1 -S Maple Place, London. W.I. 

This high -gain amplifier is made by Trix Electronics Ltd. 
Audio Generator 
THE frequency range of a new audio generator 

from Nombrex Ltd. (model 63) is 
10- 1,000,000c /s. This total range is achieved by 
employing four switched ranges. The maximum 
peak output voltage, for either sine or square 
wave outputs, is IV. 

The circuit uses a standard 9V battery for power 
and draws an average of 18mA. The design 
includes a continuously variable attenuator and a 
three -position switched output multiplier. 

The model 63 audio generator is housed in a 
mild steel case and is made by Nombrex Ltd., 
Estuary House, Camperdown Terrace, Exmouth, 
Devon. 
The Nombrex63audio generator is illustrated on the right- 

769 

The new Roberts' 3 -wave portable. 

Three -waveband Portable 
THE model R500 is a new transistor portable 

receiver from Roberts' Radio Co. Ltd. The 
7- transistor circuit provides 1W output through 
an 8in. x 5in. elliptical loudspeaker. Medium, long 
and short wavebands are covered by this receiver, 
and for short waves, a telescopic aerial is included, 
whereas on long and medium the usual ferrite rod 
aerial is used. 

The .R500 is built into a wooden cabinet which 
is attractively finished in Rexine which provides 
for a choice of four colours. The price of this new 
receiver is 17+ guineas. Roberts' Radio Co. Ltd., 
Molesey Avenue, West Molesey, Surrey. 
Four Track Tape Recorder 
AMONG the newly -released tape recorders from 

Sound Tape Recorders Ltd., is the Slimline 
Three -four, which is a three -speed, four -track 
model. 

The Slimline Three -four uses printed circuits 
and gives an output of 3.5W. Full mixing and 
superimposition facilities are provided as well as a 
tone control and visual recording indicator. 

The price of this model is 45 guineas and the 
makers are Sound Tape Recorders (Electronics) 
Ltd., 784 -788 High Road, Tottenham, London, 
N.17. 
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COVENTRY AMATEUR RADIO SOCIETY 
Hon. Sec.: A. J. Wilkes, G3PAA, 141 Overslade Crescent, 
Coudon, Coventry, Warwickshire. 

Most of the Society meetings for October were devoted to 
constructional evenings, however the club transmitter (G2ASF) 
was on the air on the 21st. 

The Society's rendezvous has been changed recently to Westfield 
House, Radford Road, Coventry, where members meet on Monday 
evenings at the usual time. 

DERBY AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: F. C. Ward, G2CVV, S Uplands Avenue, Little - 
over, Derby. 

On 6th October a number of members met at Markeaton Park 
for the start of a direction finding contest for the President's 
Trophy. The other d.f. event for October was the final practice 
run held on the 16th. 

On 9th October members enjoyed a film show and on the 23rd 
G. P. Miles gave a lecture on the "Theory of Adding Machines ". 
This was followed a week later by another talk by Mr. Miles on 
the "Application of Adding Machines ". 

A coach party on 2nd November took a large number of members 
to London : ,r the International Hobbies Exhibition. On 6th 
November a surplus sale was held. 

MANSFIELD AMATEUR RADIO SOCIETY 
Hon. Sec.: F. N. F. Bewley, 116 Westfield Lane, Mansfield, 
Nottinghamshire. 

Recent changes amongst the Society's officials has seen Mr. F. 

Knowles elected to the committee, Mr. A. George becoming 
chairman and Mr. F. N. F. Bewley becoming secretary. 

MELTON MOWBRAY AMATEUR RADIO SOCIETY 
Hon. Sec.: D. W. Lilley, G3F0F, 23 Melton Road, Asfordby 
Hill, Melton Mowbray, Leicestershire. 

The Society's meeting for October, which was held on the 17th, 
was devoted to an R.S.G.B. tape recorded lecture. The tape, made 
by Roth Jones, VK3BG, was entitled "Amateur Radio in the 
Antarctic ". 

MITCHAM AND DISTRICT RADIO SOCIETY 
Hon. Sec.: A. L. Thurley, 50 Bruce Road, Mitcham. 

On I Ith October the committee of this Society called a special 
general meeting for all members, to discuss the proposal that the 
Society go into voluntary liquidation. The reason that the com- 
mittee have considered this proposal, is a general lack of interest 
among members and a serious drop in attendance figures. 

Should the proposal be accepted the Society's funds and trophies 
would be transferred to another Society in the locality. 

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden, 
Halifax, Yorkshire. 

On 23rd October this Society held a display of members' gear. 
Early in November a group of members visited the International 

Radio Communications Exhibition in London, and at the meeting 
for 6th November a talk was given on the use of electrical energy. 

PLYMOUTH RADIO CLUB 
Hon. Sec,: B. J. Curnow, 112 Mount Gold Road, Plymouth, 
Davon. 

The main Club event for October was a film show, given on the 
evening of 15th October. 

SALOP AMATEUR RADIO SOCIETY 
Hon. Sec.: Dr. K. E. Jones, G3RRN, Greystones, Shrewsbury 
Road, Church Stratton, Shropshire. 

This Society was recently formed in Shrewsbury to promote 
interest in all branches of radio and electronics and to provide a 

common meeting ground for local enthusiasts. 
Official meetings are to be held on the second Thursday of each 

month, beginning at 7.30 p.m. Informal meetings will usually be 
held on the last Thursday of the month. The headquarters of the 
Society have been established at The Tennis Club, Harlescott 
Crescent, Harlescott Lane, Harlescott, Shrewsbury, where applica- 
tion forms for membership may be obtained on meeting nights. 

One of the first aims of the Society is to establish a radio station 
at the headquarters and a suitable cal sign has already been reserved 

December, 1%3 

with the G.P.O. A programme of lectures and demonstrations is 

being organised and visits to other societies, exhibitions, etc., will 
also be arranged. 

Prospective members should have a genuine interest in radio and 
electronics and be willing to support the organised meetings of 
the Society. An introductory meeting was held on 10th October, 
when a display of amateur equipment was given for the benefit of 
newcomers. An informal meeting was held on the 24th. 

The next meeting will be 14th November which will take the 
form of a bring- and -buy sale. 

SCARBOROUGH AMATEUR RADIO SOCIETY 
Hon. Sec.: P. B. Briscombe, G8KU, "Roseacre ", Irton, 
Scarborough, Yorkshire. 

On IOch October members enjoyed a film show. This was fol- 
lowed a week later by a "constructors' night" meeting. 

A talk entitled "Mobile" was given by G3PEJ on 24th October. 

SPEW VALLEY AMATEUR RADIO SOCIETY 
Hon. Sec.: N. Pride, 100 Raikes Lane, Birstall, Nr. Leeds. 

"How to use Transistors" was the title of the talk given by 
Mr. M. Taylor of Baird Television, on 17th October. 

On the 23rd a group of members paid an interesting visit to the 
Northern Heights Amateur Radio Society. At the last meeting of 
the month A. W. Walmsley gava a lecture on "S.S.B." 

A party of Society members made the trip to London on 2nd 
November for the Radio Communications Exhibition. 

UNIVERSITY OF KEELE RADIO SOCIETY 
V. J. Reynolds, G3COY, 90 Prince's Road, Hartshill, 
Stoke -on- Trent, Staffordshire. 

At the "mart" staged recently by the student society of the 
University of Keele, this society operated a station on 40, 80 and 
160m to attract the interest of new students and thus recruit new 
members. 

On 14th October members enjoyed a film show which included 
one on the subject of transistors. 

WESSEX AMATEUR RADIO GROUP 
Hon. Sec.: G. J. Fowle, 138 Surrey Road, Branksome, Poole, 
Dorset. 

Two visits have been arranged for October, the first of which 
was to the ITA repeater station at Stockland Hill. This was on 
6th October and on the 14th members made the trip to the 
Telephone Exchange, Bournemouth. 

The meeting for 21st October was devoted to a ragchew and that 
for 4th November to a junk sale and raffle. 

R.S.G.B. CONTESTS FOR NOVEMBER 
7 Mc/s DX Contest -c.w. (2nd to 3rd November); Second 

1.8 Mc /s Contest (9th to IOch November)and 21/28 Mc /s Telephony 
Contests (16th to 17th November). 

A VERSATILE DOUBLE -TRACE 
OSCILLOSCOPE 

REFERRING to the supply network for the 
cathode ray tube (see Fig. 7, page 404, Sept. 
P.W.), the values for R9 and RIO vary 

according to the type of tube employed. Suitable 
values are given below. 

VCR97, VCR517, 5AP1 -4 5BP1 
ECR -60, E4504 -B -16 
R9 470kf2 - 220kfl 
R 10 220k11 680k1 2 4700. 

5HP1 -4A 

330kfl 
390kí2 

Capacitor values: C18 should be 500pF, 
C19 IOOpF. 
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HOME CONSTRUCTORS LOOK! 
AT THESE OUTSTANDING ADDITIONS TO THE 

WIRECOMP RANGE ! ! 

THE 
SKYROVER 

!"etdñ 7 TRANSISTOR 
PORTABLE 
hECEIVER 

THE 
SKYROVER 

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 (180 -576 M) and Short Waveband 
(31 -94 M) and In addition 4 separate switched Band Spread Ranges on 13M, 16M. 19M, and 25M /bands -with manual Band Spread Tuning 
for accurate Station selection. I.F. frequency 470 Kc /s. Output 500 MW. 5in. Ceramic Magnet P.M. Speaker. Telescopic and internal 
Ferrite Rod Aerial. All Mullard Transistors and Diodes. The coil pack and tuning heart is completely factory assembled. wired and 
tested. The remaining assembly can be completed in under three hours ham our detailed and easy to follow instructions. Operates 
on four 1.5V torch batts. (132 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: 
10x64 x 311n.. with metal trim and carrying handle. 

MAY 
FORUILT 

i10.19.6 

THE SKYROVER De Luxe. Tone Control Circuit Is incorpor- 
ated with separate Tone Control in addition to Volume and 
Tuning Controls and Waveband Selector. In sturdy wood cabinet. 
size: 114 x 61 x lin., covered in washable material with plastic 
trim and carrying handle. Also Car Aerial Asoctket. 

MAY 
FORBUILT 1L'2'7V 

All Parts Sold Separately. 
Four U2 batteries 2/8 extra. Four Leak -Proof Batteries 

All Parts Sold Separately. 
Circuit diagram and data for each set 2/6 extra, free if ail Darts bought. 
3/4 extra. Add 5/. P. & P. on each set. 

THE 
'REALISTIC 7' 

A fully transistorised Portable 
Receiver made to the highest 
professional standards -fs now 
available to the home constructor. 
Comprises 7 Mullard Trans. 0C44. 
2 OC4b's. 0071, OC81D, and 2 OC81's 
plus 0A70 Crystal Diode. Delivers 
350 milliwatt output to On. high 
flux speaker -LF. frequency 470 
Kc /s. -fully tunable over medium 
and long wavebands. An components mounted on single printed 
circuit board, size 54 x Min. Attractive two-tone plastic cabinet 
with carrying handle -size 7 x 10 x 34in. with easy to read dial 
and socket for car aerial, choice of Red /Grey, Blue /Grey or all 
Grey. Complete with full instructions. All parts sold separately. MAY 

FOR 
BUILT £5.19.6 Battery 3/9 extra. 

P. & P. 4/6 extra. (Circuit diagram 2/6. free if all parts bought). 

;.;>:: ` ;.;,rlr,r.;::> 

SPECIAL XMAS OFFERS 
IDEAL GIFTS FOR ALL FROM 8 TO 80 ! ! 

2 TRANSISTOR POCKET RADIO -COMPLETELY BUILT 

Ready made as illustrated -complete with personal ear- 
piece, telescopic aerial, battery and carrying case! Won- 
derful value and performance -full medium waveband 
coverage -built in 21ín, speaker gives full tone reproduc- 
tion. Works on single PP3 9v. battery. In attractive plastic 
case -size only 4 x 24 x lin. All accessories included in the 
price. 

WIRECOMP'S P. & P. 
PRICE COMPLETE I 2/6 

ALSO 8 TRANSISTOR POCKET RADIO - 
FULLY BUILT 

Wonderful performance. Tunable over full medium 
waveband. Built -in 21-1n. speaker. In attractive 
plastic carrying case-size 4 x 24 x lin. Operates on 
single PP3 9 v. battery. Supplied complete with 
personal earpiece, leather carrying case and 
battery. 

PROTICOn PI,vrl 79'6 2 /,C& P. +w 

WIRECOMP ELECTRONICS 
378 HARROW ROAD, LONDON, W9. 

TEL: CUNNINGHAM 95301 

Hours of business: 9'a.m. to 6 p.m. Open all day 
Saturday, Opposite Paddington General Hospital. 

Buses 1811 and 36 pass the door. 

AND 
THE 

'RE-LuxeTIC 
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 
carrying handle, AND ALSO 
a full vision circular tuning 
dial (externally mounted) to 
further improve this wonder- 
ful set. 

Only £1.0.0 extra 
P. & P. etc. as Standard Model. 

THE 'SPRITE' 
B ï A unique Wireeomp offer. The Spirite is a 

Six transistorsuperhet MinlaturePocket 
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 i 

1" { 
Fully tunable over 

printed circuit High 
r sensitivity internal ferrite rod aerial. I.F. 

frequency 470 Kc /s. Transistors: 3 Philco 
2067's, 2 Mullard OC81M, OC81DM and 0A90 
diode. 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 24 x tin. 

MAY BE BUILT FOR 79/6 All parts sold separately. 
Real Calf Leather Case, wrist strap and Personal Earphone with 
caer and battery 12/6 extra. 
P. A P. 3/6 extra. (Data and instructions 2/6? free if all parts. 
bought.) 

SPECIAL WIRECOMP OFFERS 
TO THE READERS 

OF "PRACTICAL WIRELESS" 
SPEAKERS 6 x 4im rife 8/9. 5in. Round 3C 8/9 
11.8.11. lA 14 Autochangeo . .. .. .. 61,19.8 
('OLLARO Studio Tape Decks .. .. £114.12.8 l'usi FREE. 
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RECEIVERS & COMPONENTS 

VERSATILE D.T. OSCILLOSCOPE. 
S.A.E. for price list. AJAX ELEC- 
TRONICS, 572 Fulham Road. London. 
SW6. 

T R A NSISTORS now half- price. 
unmarked but tested packets of 16: 
unmarked untested packets of 40: 
duds suitable as diodes, packets of 
80. All packets 10 /- each, postage 
1 / -. Four packets post free. Ç.W.O. 
K. R. WH SFON (Dept. PWT), New 
Mills, Stockport. 

NEW VALVES GUARANTEED! 
C1C 5/- PEN 36C 5/- 
CL33 PEN 
C1(31 7/8 5/-- 
F.CC85 51- VP23 4/- 
HL23DD 4/. - 1D5 5/- 
KT33C 5/- 1T4 2/6 
MÚ14 5/- 61C7G 1)3 
PCL64 5/. SAGS 2/6 
PEN A4 7/6 8ßW7 5/- 

6SA7m 5/- 
68G7m 5/- 
68J7m 5/- 
8 x 

I.82 
73/8 

6 7C5 5Ì- 
R19 9/8 

254Y83 36T 4/6 
Cash with order only. Postage 6d. per valve. ny parcel insured against damage in trep- 
an 6d. extra. 

A.D.A. MANUFACTURING Co., 
Ils Allreton Road, NOTTINGHAM. 

WANTED: VALVES. TRANSISTORS. Etc. 
Bought for Cash. 

"HEATH K ITS" can now be seen in 
London and pureheaed en easy termes. 
Free brochure. DI.RIDOT TV REPLACE- 
AVON TS LTD.. Dept. PW7 /9. 126 
Hamilton Road. West Norwood. 8E27. 
flePsy Hill 6166. 

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. ß1. 
R.S. No. Is Mk. I 'rxRe. 2-8 Mc /s. with 
economy power pack 12/24V DC. Excellent 
e.ondition, 80/ -. carr. 25/ -. Set only 55/ -, 
Carr. 15/ -. All parts available. 
COMMAND RECEIVERS. BC454 -B (3- 
6M0 /s.). BC455 -13 (6- 9.1Mc /s.) each at 90/ -. 
Post 5/ -. BRAND NEW. 
ROTARY TRANSFORMERS. 12V DC. 
input, 300V. 120mA output, note size only 
44 x 21n., 15 /-. post 2/8. 
MOVING ('OIL H /phones, BRAND NEW. 
Chamois padded with lead and Jack plug 
15/64 post 2/ -. 
SET of VAINES for SS receiver, 13 in all 
with vibrator. 12/6. post 2/6. Ditto for No.19 
set including 807, 12/6. post 2/6. 
11110 POWER PACKS. 115/250V AC. 
25/ -. NEW 35/ -, post 5 / -. 
Many other bargains. List 6d. Stamp 
inquiries. 

A.A. THOMPSON 
. "EILING LODGE" 

CODICOTE, HITCHIN, HERTS. 
Phone: Codicote 242 

RATES: 7/3 per line or part 
thereof, average live words to line, 
minimum 2 lines. Box No. 1/- extra. 
Advertisements must he prepaid and 
addressed to Advertisement 
Manager "Practical Wireless " 
Tower House, Southampton St., 

London %.C.2. 

RECEIVERS & COMPONENTS 
(continued) 

TRANSISTORS. 0045. 0070. 0081, 
0081D, AF116, PXC101A etc. Diodes 
0A79, GD12, GD13. All 2/- each. 
RADIO SALES, lia Roe Green Lane, 
Hatfield, Herts. 

MULLARD HIGH SPEED VALVE 
TESTERS with cards in 01st -grade 
working order and condition. 222.10.0, 
carr. 30/ -, including crate. 
AMAZING COMPONENT PARCEL. 
Aerial base, lack plugs, 12 volt vibrator. 
Warehouse clear -out for new stock, all 
less than half wholesale price, all parts 
new. BASIC, 6 Brit. octal moulded 
valve- holders, 4 gang 350pF tuning gang, 
potentiometers, tag strips. plugs and 
lead, battery charger rate adjuster to 
10 amps, 6 trimmers, coils and RF 
chokes, 20ft. P.V.C. twin wire, rectifier, 
slow motion drive, 1.f. transformer, 
condensers, resistors, two smoothing 
chokes 100mA, small high speed and p.o. 
relay, panel switch, 2 panel mt. fuse - 
holders. Pye coax plugs and lead. fuses. 
PLUS MANY MORE ITEMS. Subject 
to slight changes. ONLY 20 / -. or any 
10 listed items 12/6, NEVER CAN SUCH 
A BARGAIN BE OFFERED AGAIN 
AT ONE -THIRD OF TRUE VALUE. 
D.F. TEST OSCILLATOR. Type 48. 
Radiates a continuous note. Range 
23,500 Kola -1,250 Kola (12 -240 Metres) in 
5 switched bands, using a VR21 valve, 
slow motion tuning; enclosed in grey 
metal case, rod aerial base on aide. 
Power 2 volts and 90.120. BRAND 
NEW, 50/ -. Used, 35/ , Post 5/ -. 
t VOLT VIBRATOR PACK to 150 volts 
at 80 mA D.C. New Tested. 15/ -, post 2/6. 
TAYLOR OUTPUT METER. Type 4. 
Rests. 20,000 ohms. Range (1) 0 -20 milli - 
watts. (2) 0-80 mllliwatts. 41ín. Meter 
in wood case with lid. 50 / -. Post 2/8. 
MOLLARD C. & R. BRIDGES. 
0.1 ohm to 10 meg. ohms in 4 ranges. 

open brridge,aand %manges. CForr100- 
250 A.C. Tested. 25.10.0. Post 2/6. 
II SET RECEIVER POWER UNIT 
KIT. 200-50 input mains, to 275 v. D.C. 
12 v, L.T., choke smoothed with con- 
nector to set (state 6 or 12 pin), 45/-, 
Post 5/ -. Mike and Headset, new. 17/6. 
Connectors, 12-12 pin. 8 /6. 6-6 pin. 5 / -. 
Post both 1/6. 
CONTROL BOX, 8/ -. MK2, 8/6. Post 
both 1/8. 220 yds. of P.V.C. Telephone 
Wire on drums. 22/6. Post 2/6. 
1165 RECEIVER case made in alloy. 
BRAND NEW and boxed. 12/8. Post 1/6. 

CRYSTAL CALIBRATOR No. 7 Mk. I 
using 6 valves. a 1 Mc /s crystal ose. is 
used to synchronise 2 multi -vibrator 
ose, operating at 10 Kc /s and 100 Kc /e 
respectively. Harmonics of 10-100 and 
1,000 Kc /s are available up to 20 Mc /s. 
far beyond this on any sensitive set. 
modulator also incorporated for receiv- 
ing. In small Bakelite case with carry- 
ing handle, power 2 v. L.T., 80 -120 v. H.T. 
Circuit - and instructions supplied. 
BRAND NEW, 70/ , Post 5 / -. 

J. T. SUPPLY (Dept. H) 
150 MEADOW LANE, 

LEEDS 11 

CALLERS WELCOME 

RECEIVERS & COMPONENTS 
(continued) 

A.1 POST FREE BARGAINS, Guaran- 
teed set tested valves. EF80, E391, 
10F1, 9d each, 3 for 1/8. L63. E0L80, 
2/- each. PZ30, EL38, PL33, PY31, 
2/6 each. PY81, 3/, KT36, B36, 20P1, 
27SÚ, 4/ -, N37, U281, U282, 4/3. ECC82, 
4/8. EB41, EBC41, ECC81, EL42, P181. 
ÚB41, UF41, ÚF42, ÚL41, UL44, UL48. 
UY41, 6013, 1002, 611.3)20, 201.1, EL33, 
5/- each. 30P4, 53KU, PL36, 6/6. PL82, 
PL83, PY80, PY82, P0F80. 3/9. 0quan- 

tity 
070. 

5/9. Enquire for large or small 
discounts. Examples: EF80, EB 

10F1 20 /- per 50, 35/- per 100. ECL80 
43/- per 25, 76/- per 50. Al RADIO 
COMPONENTS, 14, The Borough,.Can- 
terbury, Kent. 

VALVES 5 /, Components, Retarders, 
Players, Transistors. Bargain lists. 
Mall only. 98 Greenway Avenue E17. 

CIRCUIT containing 4 transistors, 
over 12 diodes etc, 3/0, pp 6d; á -10/- 
p /free. Satisfaction or refund. 6 
Vaudrey Street, Southampton. 

REMARKABLE NEW PI -MODE 10W 
+10W stereo amplifier; 16 Milliard 
transistors and heatsinks, 95 /., A 
KOVAOS, 65 Alexandra Road, Hendon 
NW4. 

EXCEPTIONAL VALUE: ' Picture 
Tubes, brand new, Mazda 19in., 
OME1901, Mullard 19ín. AW47- 90/91, 
£41101 -; Millard 23ín., AW50 /90 
£81101 -; Carriage (insured) paid. 12 
months guarantee. Note: All brand 
new. We also supply most other 
sizes completely regunned at £4/17/6, 
guaranteed 12 months. TOMLINS, 156 
Lewisham Way, Nevi Cross. SE14. 
TID 3857. 

DATA TRANSISTOR 
POCKET KITS 

NO SOLDERING OR 
DRILLING, COMPLETELY 

SELF CONTAINED 
NO AERIAL REQUIRED - MEDIUM 
& LONG WAVE - ASSEMBLY TOOL 

PROVIDED - CAN BE BUILT BY 
ANYONE 

DATA 65 
5 SEMI- 
CONDUCTORS 
5 STAGES 
MOVING COIL 
SPEAKER 

51 z 3 x liln 
DATA 427. 4 TRANSISTORS 2 
DIODES. 7 STAGES, MOVING COIL s5 /' 

SPEAKER 
Battery 2/3 extra P. P. 2/9 extra 

All Parts Supplied Separately 

50/- P.P.219 
extra 

Battery 2/3extr. a. 

SPECIAL 
OFFER 

£4.19.6. 
Post Free. 

"DATROLA" transistor ELECTRONIC ORGAN. 
^- octave. Complete and ready to play, with in- 
structions and music. Sine 144 z Ils. 

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 5in. 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 410.3 ohm Speaker. 
6 Assorted Valves. 
8 Assorted Potentiometers. 
6 Assorted Valve Bases. 
2 5-way Plugs and Sockets with leads. 
4 Mixed Pl s or Sockets. 

100 Cartridge Fuses. 
1 Inductance Variometer. 

One for 20 /- Post Free, or any two 
parcels 35 /- Post Free. 
20ft. Steel Telescopic Mast. 50 /. 
High Stab Resistors 6d. each. 
List now ready for Paper Block 
Condensers, Valves, Oscillators, Test 
Sets. S.A.E. Please. 
AR88 Jack Sockets with Isolating 

Switching. 4/, 
Crystal Adaptors. 1/6. 
} amp Cartridge Fuses. 5/- per 100 
D.P. D.T. Toggle Switches. 3 amp, 2/8: 

5 amp. 8/8. 
Muirhead 500 pF fixed condenser at 

5 kV working. 2/6. 
Red Bezels for Panel Lamps. 1/- doz. 
Cyldon 500 + 500pF Tuners, 2/ -. 
Assorted Instrument Knobs, 5/- doz. 
3 assorted Thermistors, 7/8. 
Plessey 25 -way Plug and Socket ex 

new unit, 5/- pr. 
Low Loss B.C. Locking Coax Plug and 

Socket. 3/- pr. 

EX TV VALVES 
MONEY BACK GUARANTEE 

ECL80, EY86, PC084, PCF80, PL81, 
PY81. all at 5/- each. 

Paper Block Condenser. 4 mFds at 
600 volts. 4/6. 

Mixed New Resistors, } watt. 9 watt, 
5/- per 100. 

Transistors OC201 A.I.D. Tested. 100 %, 
15 /- each. 

Tantalum Castanet Sub Min. Disc 
Capacitor, 50 mFd -at 70 volts 
working. 8/- each. 

Copper Laminate Board, single or 
double sided, 5/- per sq. ft. cut to 
your size. 

Electro methods printed circuit con- 
nectors. 31 -way, 4/6. Gold -plated 
contacts. Other sizes in stock. 

19 Set Variometer, 5/ -. 
Special 0.5 ohm w.w. Resistor Sub 

Min. 8d. each. 
Contract clearance of Speakers, 3 ohm 

P.M. 5in. 5 / -, 8fn. 81 -, 7 x 4ín. 
7/ -, Bin. 8/ -. 10in. 14/6. 

TRADE ENQUIRIES WELCOME FOR 
ANY ITEMS ABOVE. 

Mail Orders and Retail Shop: 
46 LOWFIELD ROAD, 

off SHAW HEATH 
STOCKPORT, CHESHIRE 

RECEIVERS & COMPONENTS 
(continued) 

DIRECT TV REPLACEMENTS LTD., 
largest stockists of TV Components 
in the U.K. Line Output Trans- 
formers, Frame Output Transformers. 
Deflector Coils for most makes. 
Official sole suppliers for many set 
makers. Same Day Dispatch Service. 
Terms C.O.D. or C.W.O. Send S.A.E. 
for quotes. Day and Night Telephone 
GIPsy Hill 6166, 126 Hamilton Road, 
West Norwood, SE27. 

SPEAKER REPAIRS. Cones/Fields 
fitted. Glock coils wound. L. S. 
REPAIRS, Pluckley. Ashford. Kent. 

TRANSISTORS and other compo- 
nents fixed to small printed circuit 
boards to be cleared, very cheap. 
Write for list to Box 52. 

12 volt MOBILE RECEIVERS 
Cover approx. 80 to 100 Mc /s. 
Originally crystal controlled, crystal not 
supplied. Suitable for conversion to 
tunable 4 metre receiver. Rotary for 
250v 60mA H.T. supply. In good used 
condition complete with 5 EF91, 3 EF92, 

EL91, E2, post 716. Matching 3 ohm 
speaker in crackle case, 716, post 216. 
Marconi CR100, 60 Kc /s to 30 Mc /s. 
in good condition and working order, 
E18.10.0, carriage LI. 
Control Units No. I Canadian for 
52 set. Complete with chamois padded 
low resistance headphones, microphone 
morse key, hand generator and bell, etc. 
Brand new at 2716, post 716. 

40/42 PORTLAND 
ROAD. WORTHING 

FOR SALE 

250 " 12 DRAWER UNITS ". New. 
ex- works, £4/15/ -, carriage paid 
(mainland). Each drawer 5 1in. wide. 
31n. 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. 

ETCHING PRINTED 
CIRCUIT KIT 

Consists of Plastic Bath and Case. Size 
9 x 5 x 2 in. Contents: Solvent, Etchenc, 
Resist, 100 sq. in. Copper Laminate Board. 
Comprehensive book gives examples and 
circuit layouts. 1816 inc. post. 

RADIOCENTRE 
94 Hurst Street, Birmingham, Dept. P 

SEMI -CONDUCTOR STABILISED 
mains driven. d.c. Power Supply 
Units for the home experimenter 
from £3/10/6. You state voltage and 
maximum current required. Ask us 
for cheapest method. 
Also; semi- conductor circuitry designs 
to your requirements. 
Super sensitive transistor amplifier 
driven Relay. 4 pole C.O.S. 3A. State 
sensitivity required to switch on. 
Typical setup; 10OPA . drive cost 
£3/14/8. A standing 24V is required. 
TRADE ENQUIRIES INVITED. 
Also; semi- conductor designs to your 
requirements. 
TEST ELECTRONICS 00., Plot 70, 
Tormead, Mullins Estate, Hythe, 
Hants. Tel: 3552. Also evenings. 

773 

FOR SALE 
(continued) 

Signal Generator Type 106. Made by 
Salford Electric. 5,5 to 55 -Mc /s. With 
charts, leads, plugs, in original case. 
BRAND NEW. Free delivery. £7.10.0. 

ON STOCK NOW 600,000 High Stab 
Resistors, ERIE. 10 ohms to 1 meg 
insulated }w. iw, 1 2, 5 %. Welwyn fw, 
iw. 1, 2. 5 %, 10 ohms to 10 meg. Example 
1 or iw Welwyn 6% 6d., 2% 9d., 1% 1/-. 
Every order of 6 resistors packed in a 
linen finish component storage boa with 
7 compartments. 12 resistors 2 (axes. 
etc. 

SPECIAL OFFER Sub Min. Coax Plug 
and Socket, made by M.E.C., 4/6 pair. 
also other items 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 1H nsA, stabilised. DC H.T. 
-120 volts at 15 mA. stabilised. DC Bias. 
4.25 volts at 3 amp. 5 volts at 2 amp'. 
6.54 volts at 18 amp, 115 volts + 115 volt& 

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 /. 

19' RACK FITTING CABINET. 
34' high by 16' deep with telescopic 
drawer slides. Louvred sides, bask and 
top. Brand new Swedish make. £4.0.0. 
only plus B.R.S. delivery. 

Control Box for Photo Flash, 'Mk. 16 
containing 4 Toggle Switches, 2 Panel 
Lamps. 1 11-way 5-bank Wafer Switch, 
2 Digital Counters. Electro magnetic 
0 to 99 with 100 ohm coil, 4 Press- button 
Switches. etc. 18/-, Post paid. 

Filter Unit, Type 504. New. boxed in smart 
alloy case. Setable from 34 Me /s to 86 Mc /e, 
with 6 Digit Counter. Complete Unit, 1116. 
post paid, 

MISCELLANEOUS 
H Sealed Relay. 150 ohms, 4 pole 

double throw. 5/6. 115 volt AC Relay. P.O. 
Type H.D. 4 make 7 break, 7/6. Chrome 
handles ß1n., 4/- pr; 49in., 3/- pi.; 1611n. 
10 /- pr. 
Mixed Valve Bases. 5/- for 24, includes 
latest PTFE types. Perspex 360 degree scale 
1091n. dia. x }1n., 4/6. Perspex Disc, 10í1n. 
dia. x iin., 2/8, 
Government Valves. ILT33C Si., E1334 1/6. 
5U4 4/-, EF39 2/ -, ECH35 5/ -, L63 3/. 6V6 4/. 
6J5 3/ -, 6.17 4 / -, 65N7 4/- 6X5 5/, 807 6 / -, 
0233 31 -, 12E1 6/ -, 5Z9G 5/ -, 6AQ7 4/. GTIC 
4/-, 6AM6 1/8. All Post Free. 
Capacitors. Plessmin. 2 mFd, .25 bird. 
100 volts, 2/- each. Plessey Tantalum, 
5 mFd at 6 volt, 1/6; 10 mFd at 150 volt. -2 /- 
each. Min. Paper Dielectric .01 mFd 150 Od., 
.01 mFd at 400 1/- each. Lead through caper 
citor, 1000 pF 750 volts, 118. 

Latest Type Panel Lamps. MES red bezel 1/6 
Arco Electric Panel Indicator Lampe, red, 
clear, amber, 4/6. 

E. R. NICHOLLS 
Mail Order and Retail Shop: 

46 LOWFIELD ROAD 
off SHAW HEATH. STOCKPORT 

CHESHIRE. 
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FOR SALE 
(continued) 

SURPLUS SPEAKERS: 3 ohms, lin. 
= 4iß. elliptical, 81ín. round, 8/8 each, 
post free. TETE HOUSE OF WAX. 181- 
183 Lake Road, Portsmouth. 

19EATHKIT RSW -1. as new but 
requires some alignment. £10. o.n.o. 
MAOASKSF, 18 Gloucester Road, New - 
ten Abbot, Devon. 

GUITAR AMPLIFIERS 
WITH TREMOLO 

Hi Fi IS watts. 
Valves ECC83, 
ECC83, ECC83, 
EL84, EL84, 
EZ81. Four jack 
inputs. Six con. 
trola: two vol- 
ume,bass,treble, 
tremolo speed. 
depth. Remote 

Klug. 3 and IS ohm outputs. Real value. it LS, ready built LII. Similar 30 watt. 
Valves ECC83, ECC83, ECC83, EL34, 
EL34, GZ32. Kit EII, ready built 114. 
Similar twin input less tremolo 15 watt 
(illust.. Kit 16.10.0, ready built 19. 30 
wan, Kit 19.10.0, ready built E12. 

Add arr. 716 any amplifier. 
Send for free leaflet. 

STROUD AUDIO 
Rath Road, Stroud, Glos. 

EXCEPTIONAL Transistor Portable 
Tape Recorder, value £6 /1918. coin- 
oleo with crystal microphone. ear- 
phone, spools, tape, batteries, instruc- 
tions, presentation box (extra tapes 
100ft. 4/0). Ideal gift, £8/19/8. Satis- 
faction guaraateed Postage, packing 
2/6. TO?SILINS, 156 Lewisham Way, 
New Oroses, 5E14. 

LOWEST PRICES- HIGHEST 

GRADES -ALL FULLY 

GUARANTEED 

MULLARD TRANSISTORS 
0044, 0C45, 0C7I, 0081, OC81D, 
316 each, 361- doz. 0C170, 0C171, 
AFI 17, 41- each, 441- doz. 0C26, OC35, 
101- each. BY100 or 0A210 Diodes 
516 each, toy. doz. ORP60 516 each. 

MAZDA TRANSISTORS 
XAI01, XAI02, XAI l2, X13103, X8104, 
XBI12, 21- each, 20f- doz. Red and 
White Spots, If -each, 10f -doz. XU611 
Diodes, 41- each, 451. doz. XCI41 
(I1 watt), 61- each, 641 doz. XD201 
9d each, 61- doz. 

Sub -min. I.F.s (3) plus osc. coil 460/475 
kcfs, ION set. 

BRUSH ZENER DIODES 
316 each 250MW. 4 volt to 22 volt in 
approx. '-, volt steps. 

UNBRANDED TRANSISTORS 
XAI01, XAI02, XAI12, X8103, X13104, 
X8113, 113 each, 12t- doz. 100 mixed, 
751-. 

1,001 Other Snips. S.A.E. List. 

B.W. CURSONS 
78 BROAD STREET, 

- CANTERBURY, KENT 

FOR SALE 
(continued) 

I_C_ T__O__ R__Y. 
GYOU can be ON THE AIR by December. 

By using the RHYTHM METHOD of 
Morse tuition student, starting Isom 

3 scratch, bu passed his Morse Test in 
jut 13 DAYS by 1aithinlly tollowing 

Hthe instructions given in this fantastic 
course. You could pus the test NEXT 

SMONTH. For explanatory booklet, 
send 6d. is etampe to:- 

C 45 GREEN LANE, 
PURLEY, SURREY .I 

3iin. 'SCOPE, Holme Moss f.m. tuner. 
Details s.a.e. Box 51. 

GET PLASTERED!! FREE 
POINTING TROWEL WITH EACH ORDER OVER 

451 - 
RESISTORS, Carbon 10.4 meg 15 watt 21- doe. 
DROPPERS. 150.SOK 1 /6, POTENTIOMETERS, 
100.2 meg 1/8. CONDENSERS, Ceramic (2- 1000PF). 
8 /Miss (8.2.80.0000F), M /Mies 0.00002 -0.1 mid, 
8/- dos., Ppr Tube (0.001.0.5 mid), 4/- doz, Block 
Ppr (0.001.8 mid), 3 /8, Metalpack (0.05 -4 mid), 8d. 
ELECTROLYTICS (2.9 mid), lie; (9 -200 mid), 2/3; 
201. 14,000 mid), 316, TRIMMERS, 1.8 gang, 51- doz. 
SWITCHES, Water 1.3 gang, 2/3. Biscuits, 9d. 
Sliders, 2 /3. Add -one DIP, 1)3, VALVE HOLDERS. 
B7G, BOG, BOG, B9A, B4, 115, ed. (or 818 asst. doz, 
tac. PC Types). TAG STRIPS. 1, 0, 3, 7 way. 118 doz., 
9, 10, 11 way, 5/. dos. TENSION SPRINGS. 4.5.1 -14 
inch, 81 -doz., 3 inch 4d., 5 inch, 6d. SOCKETS, 2, 3, 4, 
5, 6, 8 -pin, 2/. 4 doz. COILS, Aladdin, 1 / -; Wherite 
1 /8; Others 419 4 doz. Formers, 2d. BULBS, 6 -110V 
asstd., 4)5 4 dos. COND. CLIPS, 4.14 inch, 1)6 4 doz. 
VERT. 4.1 inch, 2/8 4 doz. 2 inch N. KNOBS, 
brown, 2 / -, or asstd., 8)6 doz. INSULATION BOARD, 
288 sq. io. for 4/6. GROMMETS & SLEEVES, 
per 100. FELT WASHERS. 25 for 1 / -. 25 sastd. 
CLAMPS & BRACKETS, 3/9. RECTIFIERS, 3/6. 
POCKET VOLTMETERS, 9/6. PULSE GENERATOR 
£18. VALVE VOLTMETERS (Lees Mtr. Mvmnt.), 
77/6. BO- 1094 -A CONTROL UNITS, 75 /, 4 -Valve 
MODULATOR UNIT, 11)6. AC /DC P.U., 11 /- 
6 -WATT AMPLIFIER KIT, 65 /8. S/W RADIO KIT 
87/6. EF50'a, 1/8. CONTROL UNIT No. 3 Mk. I, 6/- 
50 SELF TAP SCREWS, 2 /8. SLEEVING, 10. rd 
TEST SET MICROPHONE & RECEIVER No. 4 
127. 2 amp. 2 pin eve, Skts., 1 / , LARGE SELEC- 
TION OF ABOVE COMPONENTS (No. 240) 
GUARANTEED BARGAIN, 101-, 7 TV POTS on 
Strip, 7/6. Dimmer Switches, 7/8. ALL COM- 
PONENTS ARE NEW. !'lease add small amount 
for P. t P. B.A.E. for List. 3'- for Catalogue. 

ALBATROSS ENGINEERING COMPANY 
Dept. PW11. 78-80, HIGH STREET, G05BERTON, 
SPALDING, LINCS, (Go,. 458) 

SPECIAL OFFE RS -NO INTEREST TERMS 

GARRARD Antoslm Changer Cash £7.17.0 
or 101- dpt. and 1.2 pymte. of 11 /9 monthly. 

GARRARD AT6(EV26A Ca.h 212.5.6 
or 25/5 dpi. and 12 pymte. of 18/4 monthly. 

ARMSTRONG A1`208 Chassis Cash £21.4.0 
or 42/- dpi. and 12 pymte, of 31)10 moot Illy. 

ARMSTRONG Stereo 55 Chassis Cash £29.18.0 
or 69 /- dpi. and 12 pymte. of 44/11 monthly. 

A. L. STAMFORD Ltd. (Dept. H30) 
Phone: 0110 5001 

98 WEYMOUTH TERRACE, LONDON ES. 

2 for price of ONE 

FOR SALE 
(continued) 

FANTASTIC 
BARGAIN OFFER! 

The first combined 
transistorised signal in 
jotter plus signal tracer 
in same case. Injector 
covers 2 K/c to 2 M/c. 
Tracer has R.F. detec- 
tor. Separate flexible 
probes. Small battery 
lasts months. Easy to 
assemble with all dia- 
grams provided. 

ONLY 47f6 in Kit Form. l P. &P. 
OR 601. Built and Tested f 11-R 

Send now while stocks last ta- 

CONSTRUCTAKIT 
61 CEMETERY ROAD, GATESHEAD 8 

Co. Durham. 

ELECTRIC 
SOLDERING IRON 

Lightweight but robust, firm 
Pistol Grip handle. 240 v. A.C. 
Solid copper bit. Complete 
with 41ít. twin flex lead and 
2-pin plug. Indispensable for 
every home handyman. A ONLY 
boon to model makers and a w/` 
necessity for every wireless r Q 
enthusiast. Offered to you at 
this new amazing price. P.& P. 1) -. 

C. H. SERVICE, Dept. P.W. 
Lusted flail Lane, Tatslield, Kent. 

UNDERPILLOW SPEAKERS; listen 
without disturbing others; 15ohms, 
£2/11/8; timer unit, designed for 
whisper teaching. famous make: 3 

dal /off periods in 24 hours: 13A, 200/ 
240V £8/13/3. -S.P. Ltd.. York House. 
Huddersfield. 

24010IIELECTRIC POWER ANYWHERE 

from 12 nN CAR BATTERY 
IWO 

as AMIRICAN DYNAMOTOR UNIT 
1,,212,.uli,12a 2f1,.n ISO It 220n:,, 
Perlin Ist TIttVISitN. CO5IN loOli sí1111 

shmtl AdMCllICnICIl í4UIIIONT.p,a 
(sinful¢solh.erlre ONTO ¢ <attisp. 
mistimed mew ist toll halms! leads 

R' SCIlnt11CesOsUCIl, CltVIL l.lan. 

WANTED 

PRACTICAL WIRELESS back num- 
bers wanted. 1946/1958. Also Govern- 
ment surplus equipment, conversion 
details and data. MYERS, 112 Stain - 
burn Crescent. Leeds 17. 

WANTED 
VALVES ONLY 

Must be new and boxed 
Payment by return. 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

WANTED: TEST GEAR, Meters, 
Valves, Components. Communication 
Sets, Amplifiers. Letters only HUG - 
GETT'S UCD., 2 -4 Pewson's Road, 
West Croydon, Surrcy, 

NEW VALVES WANTED 

Any type, any quantity 

CASH PAID 

R.S.T. Valve Mail Order Co. 
21 IA Streatham Road 

Mitcham, Surrey 
Telephone: MITCHAM 6202 

(continued orer/enO 
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WANTED 
(continued) 

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS 

SERVICE SHEETS METAL. WORK 
(continued) 

A PROMPT CASH OFFER for your 
surplus brand new Valves and 
Transistors. R.H.S., Beverley House, 
Mannville Terrace. Bradford 7. 

MOVING COIL mono pick -up, with 
arm, preferably Garrard. Box No. 54. 

MISCELLANEOUS 

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., 20 Maude Street, 
Darlington, Durham. Send 2 4d. stamp. 

SOUND RECORDINGS 

A UNIQUE BUYI Recording Tape. 
'op brand, 5 in., 1,200ft. 19/8; lin. 
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, 
W.I. EUSton 6500. 

SERVICE SHEETS 

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. 1983 List now available at 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. 

FREE ADVICE by former manufac- 
turer's engineer to Service Sheet pur- 
chasers. S.A.E., Faults 4/ -. to 
HANDLEY, 112 Baysham Street. 
Hereford. 

S.P. DISTRIBUTORS is now under 
New Management. Try our stream- 
lined service. We supply SERVICE 
SHEETS for Radios. Televisions. Tape 
Recorders, Amplifiers, etc etc, by 
RETURN OF POST at 4/- each, plus 
postage. Send s.a.e. with inquiries. 
New 

pp1963 
list now available at 1/6 

plus 
o S.P. DISTRIBUTORS,s44 Oly 

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. ETZIONI, 80 
Merrion Avenue, Stanmore, Middx. 

S.E.S. Service Sheets for all TV. 
Radio, including Transistors. Tape 
Recorders, Echo Units, Amplifiers, 
Record Players and Autochangers, 
etc, also various domestic appliances. 
List 1 / -. S.A.E. Mail order only. 
SUN ELECTRICAL SERVICES. 38 
St. Georges Road, Hastings, 

SERVICE SHEETS 1/8; Makers' 
Manuals 3/8; Back Numbers P.W. 118. 
All post paid. List S.A.E. SHAW. 64 
Standish Street, Burnley, Lancs. 

SERVICE SHEETS for all makes of 
Radio and TV, 1925 -1963. Prices from 
1/. with free fault -finding guide. 
S.A.E. inquiries. Catalogue of 6,000 
models, 1/8, 125 Radio/TV sheets 
covering many popular models 21/ -. 
Valves, modern and obsolete. Radio/ 
TV books. S.A.E. lists. HAMILTON 
RADIO, Western Road, St. Leonard&, 
Sussex. 

SERVICE SHEETS, Radio and Tele- 
vision, 3/8, post paid. VEST AND 
EMERY, 17 Hallgarth Street, Durham. 

EDUCATIONAL. 

BECOME "TECHNICALLY QUALI- 
FIED" in your spare time. Guaran- 
teed Diploma and Exam.. Home-study 
Courses in Radio, TV Servicing and 
Maintenance, R.T.E.B., City and 
Guilds, etc. Highly 

R 
informative 120- 

page Guide. 
(Dept. 363), 148 

CHAMBERS 

London, 1301. 

Radio 
Teler ision 

& 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.S. 
(Dept. 541), Intertext House, 

Parkgate Road, London, S.W.1I 

RADIO OFFICERS see the world. 
Sea -going and shore appointments. 
Our many recent successes provide 
additional trainee vacancies during 
1984. Day and . Boarding students. 
Grants and Scholarships available. 
Stamp for Prospectus. WIRELESS 
COLLEGE. Colwyn Bay. 

7/5 

METAL WORK. All types cabinets. 
chassis, racks, etc.. to your epeciffea- 
tIons. PHILPOTTS MErALWORKS 
LTD.. Chapman St., Loughborough. 

Cases, Chassis, Frames, etc., 
anything in metal. Send your drawings for 
quotation. 'One- off's' with pleasure. Trade 
enquiries welcomed. 
Stove enamelled any professional finish 

Moss Watson 
40 MOUNT PLEASANT STREET 
OLDHAM, LANCS. MAIN 940 

SITUATIONS VACANT 

CITY AND GUILDS (Electrical. et-.) 
on "no pass -no fee" tests 0\e. 
95% 95 successes. For details of 

terms, 

cal Engineering, Applied Electronics. 

Automation, etc send for our 148 - 
page handbook, free and post free. 
B.I.E.T. (Dept 242A), 29 Wright's 
Lane, London, We. ' 

TV AND RADIO, A.M.Brit.I.R.E. 
City and Guilds, R.T.E.B. Cert., etc., 
on "No pass -no fee" terms. Over 
95% successes. For details of exams, 
and courses (including practical 
apparatus) in all branches of Radio, 
TV and Electronics, write for 148 - 
page handbook -free. BS.E.T. (Dept. 

2420), 29 Wright's Lane, London, W8, 

A.M.I.Mech.E., A.M.Brit.I.R.E., City 
and Guilds, G.C.E., etc, brings high 
pay and security "No pass --no pay" 
terms. Over 95% successes. For 
details of exams and courses in all 
branches of Engineering, .Building, 
Electronics, etc., write for 148 -page 
handbook. - free. B.I.E.T. (Dept. 
242B), 29 Wright's Lane. LondOA W8. 

RADIO E TV Exams and courses by 
Britain& finest home study School. 
Coaching for Brit. LR.E.; City & 
Guilds; Amateur's Licence; RTEB: 
P'MO cart, etc. FREE brochure from: 
BRITISH NATIONAL RADIO 
SCHOOL, Russell St., Reading. 

(continued overleap) 

b AJb2-4ac 

X 2a 
DON'T Fumble with Formulae 

MASTER MATHEMATICS Quickly and Easily 
in your own home the UNDERSTANDABLE WAY 

So confident are we of our method that we will send you the 

first lesson of this remarkable course absolutely FREE 

* WRITE OR POST THIS COUPON NOW! TO 

THE DRYDEN SCHOOL OF UNDERSTANDABLE MATHEMATICS 
10 Dryden Chambers, Oxford St., London, W.1 

NAME 
ADDRESS 

1st lesson 
and details 

FREE No obligation No Reps. will colt 
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SITUATIONS VACANT 
(continued) 

ZENITH RADIO RESEARCH 
CORPORATION (U.K.) LTD. 

Applications are invited for a post in our 
newly established Research Labora- 
tories in North West London. 

A LABORATORY ASSISTANT 
who has reached a minimum of O level 
G.C.E. or equivalent standard and has 
experience of construction and wiring of 
electronic equipment is required. The 
successful applicant will work with a 
scientist in a small unit and will be well 
placed to make a significant contribution 
to the research. 
Basic research is being carried out in 
areas of potential technological interest 
rather than in developing existing 
technology. 
A really excellent salary is offered, to- 
gether with liberal fringe benefits. Good 
prospects for advancement exist within 
the organisation and encouragement will 
be given for further study leading to the 
attainment of higher qualifications. 

Full details to 

The Personnel Officer, 
ZENITH RADIO RESEARCH 
CORPORATION (U.K.) LTD., 
6, Dalston Gardens, Stanmore, 
Middx. 
A Subsidiary of Zenith Radio Cor- 
poration, Chicago. Illinois, U.S.A. 

LOOK! 
TRANSISTORS 113 

GREEN SPOT A.F. 3 volt. Only 113. 
YELLOW SPOT A.F. 6 volt 116. 
RED SPOTS. Now only 119. 
WHITE SPOTS. Only 216 each. 

MULLARD TRANSISTORS 
0070 616, 0071 616, 0072 8'.. 0081 8f -. 
Matched pairs 161 -, 0078 81-, 0C44 913, 
0C45 91 -, 0C170 916, 0C171 1016, AFI02 
27/6, AFII4 111 -. AFI15 1016, AF116 101 -, 
AFII7 916. 
DIODES. 0A70, 0A79, OAS!, 0A90 or 
0A91. All 31- each. 
MULLARD BY 100 Silicon Rectifier 131-. 
All the above Mullard items are 1st Grade, 
Boxed Goods. Not surplus or Substandard. 
TRANSISTOR HOLDERS 3 or 5 pin If -. 
BTH Diodes, Type CG3E 116. 
MINIATURE SURPLUS DIODES 3 for 
21 -.or 71. doz. 
REPANCO TRANSISTOR TRANS- 
FORMERS. TT49 Interstage Sr-. TT45 
Driver Sf., TT46 Output Si-, TT47 Driver 
5f -, FR2. Ferrite Rod Aerials 1216. 
EARPIECES. Crystal or Low Imp. 6f- each. 
Magnetic 250 ohm 816. All with Lead. 

MICRO -ALLOY TRANSISTORS 
MATI00 7'9, MATIOI 816, MAT120 719, 
MATI2I 8'6. 22 Tested Circuits using 
Micro -Alloy Transistors Sr -. 
2 }in. SPEAKERS. Moving Coil, 1116. 

ALL SENT POST FREE IN U.K. by 

PETNERICK'S S PPL ES 
22 High Street, Bideford, N. Devon. 

Tel.: Bideford 1217 
S.A.E. with ALL inquiries please. 

NOW THREE LOW 

COST COURSES TO 

HELP YOU BECOME 

AN EXPERT IN 

RADIO, 

ELECTRONICS, OR 

TELEVISION 
Our now famous Electronic Course won instant 
acclaim when offered just over one year ago. 

NOW WE ARE PROUD TO BE ABLE 
TO OFFER TWO NEW COMPAN- 
ION COURSES IN RADIO AND 
T.V. FOR THE SAME REASONABLE 
COST. 
The lesson, are crystal clear, practical, easy to 
master and use. Early lessons make fundamental. 
clear even to the beginner, while other lessons will 
give you the practical "know -how" of an expert! 
These are real home -study eourees that have been 
printed in large volume and bound Into one giant 
8 x Ulu. manual to reduce cost. Compares favourably 
with some courees costing ten times as much. By 
receiving all lessons at one time you save letter 
writing, additional postage, and other expenses. 
Everyone eau benefit from these practical courses. 
No old fashioned Ideas used here. Just straight- 
forward easy to understand explanations to help 
you get ahead in radio, electromcs or television. 

Modern wireless and Le. sets use complex eirouits, 
but their function Is based on surprisingly few 
principles. These principles can easily be mastered 
when explained clearly. That Is the object of 
these courses. Soon you will be well on your way. 
to becoming a first -class radio, electronic., or t.v. 
technician. 

More and more people are needed every day to repair 
wireless sets, amplifiers. VHF /FM radios, televisions 
and electronic equipment. Are YOU prepared to 
get your share of the money to be earned P 

Just clip the coupon indicating the course required. 
You must be convinced that this Is the beet value 
you have ever men in electronic, radio and t.v. 
training otherwise you can return the manual 
(or have your money refunded it sent with order) 
after you have examined it in your own home for a 
period of seven full days. 
The price? Only 38 /- per course, plus postage. 
YOU CAN QUALIFY FOR A CERTIFICATE. 

Details sent with each course ordered. 
FRRR DATA. HANDBOOK WITH EVERY 

ORDER 

FREE TRIAL OFFER 
TERMS ONLS 3/- PER WEEK! 

To BIM -TECH TECHNICAL BOOKS Dept. WA4. 
West End, Southampton, Hants. 

Send ELECTRONICS COURSE 
RADIO COURSE 
TELEVISION COURSE 

for a full seven days' free trial. If not delighted I may 
return the course post paid without further obliga- 
tion on my part. Otherwise I will pay cash or 6/- 
weekly until 37/6 plus 2/6 service charge, total 40/-, 
Is paid. 

Tick here If enclosing lull price (we pay postage). 
Same 7 day money -back guarantee. Postage. charges 
116 per course. Overseas customers please send full 
amount (including Ireland). 

Name 

Address 

City County 

ULTRA VIOLET BULBS 
Easy to use source of UV for dozens 01 prac- 
tical and experimental uses. 
12 volt 38 watt AC /DC SBC 8/6. P. & P. 1 / -. 
12 volt 60 watt AC /DC SBC 8/6. P. & P. 1 / -. 
Transformer to suit the above: Input 200- 
240 A.C. Output 12 Volt A.C. 36 watt, 16/8. P. & P. 2/6. Input 200 -240 A.C. 12 volt A.C. 60 
watt. 22/6. P. & P. 3/8. 
Set of 4 colours FLUORESCENT Paint. 
Red, Orange. Green and Blue In p oz. tins. Ideal for use with the above Ultra Violet 
Bulbs, 9/8. P. & P. 1/6. 
BUILD AN EFFICIENT STROBE UNIT 

FOR ONLY 37/8. 
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 
flash in several seconds to several thousands 
per minute. New modified circuits brings 
price down to 37/8 plus 3/- P. & P. 
NSP2 CV2296 STROBOTRON FLASH - 
TUBE made by Ferranti. brand new, I.O. 
base. Price 15 / -. P. & P. 1 / -. 

MAGNETIC COUNTERS 
10 IMPULSES PER SECOND 

Very latest High Speed type 
ex P.O. guaranteed perfect. 
type No. 10011 coil 2,300 ohms, 
for 48 volt D.C. operation (will 
work on 38 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. 

VARIABLE 
A VOLTAGE 

TRANSFORMER 4s nO 
Input 230 v. A.C., Output 
260 v. at 1 amp.. fully 
shrouded, new. Also available 
2.5. 5. 8, 10. 12 and 20 amp. 
Write for details. 

4,000 Ohm Headphones, brand new (im- 
ported), 12/6 each pair. P & P. 1/6. 
SIEMENS H.S. RELAY. Very latest type, 
sealed. 1196E. 1,700 ohms plus 1,700 ohms 
single C/O contacts. Price 16/6 each, plus 
1/- P. & P. 
0 VOLT M A.H. ACCUMULATOR. In 
metal case with leather carrying handle, 
New. Price 27/6, carriage 8 / -. 
9 r.p.m. GEARED MOTOR 
24 v. D.C. (will operate 
from 12 v.). Double 
gear Consump- 
tion 200 

box. Se35 x 
2% x 2 fns. Weight 15 

3o2z.. 

Small. Powerful. 

230 VOLT AA.0 6GEARED MOTORS 
Type B16G 80 r.p.m.. .26 lb. inch, 81 .19.6. 
P.P. Type 1316G 

P.P 2/6. Type D16G 13D m ,, . 
lb. inch. 82.12.6. 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, 
8/8 each plus 1/- P..& P. (Regret not 
supplied separately.) 

'MINIATURE UNISELECTOR 
3 banks of 11 position 
plus homing bank. 
40 ohm coil. 24-36 v. 
operation. Ex-equip- 
ment. Individually 
tested. 22/6, plus 2/6 
P. & P. 
MINIATURE LEAD ACID ACCUMU- 
LATORS. (Brand New). 2V. 1.5 A.H. Size 
4 x 11 x lin. Wt. approx. t lb. 16 /6. for 3, 
P. & P. 1/6. 12V. 0.75 A.H. Size 4 x 3 x thin. 
Wt. approx. 2 lb. (can be used as double 6V.). 
15/6 each. P. & P. 1 /6. 

TRANSISTORS 
OC30 10 /- OC75 7/- Get 573 12/6 
0C41 7/- OC76 81- Get 573 25 /- 
0C45 5/. OC77 9/- M/Pair 
0C45 9/- 0C139 12/- 2N945589 

M/Patr OC140 19/- SB345 7/8 
0071 5/- 0C171 10 /8 AF314 11 /- 
0072 7/- 0C200 10/6 AF115 10/6 
OCl2 14/- OC201 21 /- AFll6 10 /- 

M /Pair Get 104 8/- AF117 9/6 
0073 61- Get 105 10 /- 
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: GARrard'0676. 
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OMpR 
PRICE LISTS & INFORMATION ON 

Various Designs in 

Practical Radio Wireless R.S.G.B. 

Wireless Constructor World I Bulletin 

SEND ÓCÌ. POSTAGE FOR 

OSMOR LTD 

CIRCUITS 

418 BRIGHTON ROAD 
S. CROYDON SURREY 
Telephone CRO 5148 

17 "- £11.10.0 
14'- £7.10.0 
12 months' Full 

Written 
Gu ee. 

Channels for all 
areas. 

Demonstrations 
daily in our Shop. 

Personal collection 
advised. Insured. 

Carr. 14ín., 201 -, 
17in., 301.. 

TELEVISION TUBES 
REGUNNED. Guaranteed I Year. 

21 in. 17in. 15, 14 and 12ín. 
99/8 79/6 59/6 

Ins. and Carr. I016. Add 101- refundable 
on OLD TUBE. 110° Tubes in stock. 
TELEPHONES 251 -. Com- 
plete instrument with dialing 
and bell. Post and packing 516. 
TRANSISTOR EARPIECES 
916. Complete with plug and 
lead. Post anc packing 6d. 
TELEPHONE 

15/ 
L 

HANDSETS v pair. 
G.P.O. standard pat- 

' tern. House to Work- 
shop, garage, inter- 
office, etc. Works off 
any sma'I battery. 

, P. & P. 416. 

DUKE &Co(London)Ltd 
621/3 ROMFORD RD. 
MANOR PARK, E.I2 

ILFord 6001/3 
Liverpool St. Stn. to Manor Park 

only 10 mins. 

HOW? 
How do we sell at 
this low price? 
Sea are ex Rental. 
Already well main- 
tained. We regun 
tubes ourselves. 
Valves and Parts 
are manufacturers' 
surpluses. All sets 
have a written 
guarantee covering 
tube, valves and 
all components. 
Only Duke's can 
offer this. 

Ex. Maintenance 
Tested. Satisfaction 

Guaranteed. 
15f 36/24, 14KP4 

141,121,31/74 
and others. Carr. S1 -. 

SPARES! 
Condensers. ICO, I01., New 
Assorted electrolytics & PFs. 

Resistances. 100 -51 -. 
Assorted sizes, watts, grades. 

Volume Controls. 40, 101 -. 
New. TV or Radio. Assorted. 
P.P. 21_6._ 
VOLUME CONTROL S/W, 
with side knob. Miniature 
transistor type. 21- each. 12 for 
201 -. Post 6d., 12 -116. 
VALVES 9d. each. 40 -El. 
Thousands of Valves available. 
P.P. on I - 4 6d., 12 116. 

LATEST LIST (stamps 

I 
only). 

777 

AN AEI PRODUCT 

Heats up from cold 

in 24 mina 

25 watt model 

for radio work 

6 ft. flexible lead 

with cordgrip 

Will give a rúetimE 

of service 

Heat concentrate 

in bit 

Anatomy of a Superior 

Soldering Iron 
The Solon range of electric soldering irors includes 15 and 25 

watt models for radio, TV and electronic equipmert; 65 wa-I 

models for household and workshop usa. Larger models up 

to 240 watt also available. 

Select a 

OLON 
Used in industry for over 30 years 

Obtainable from your usual radio or electrical supplier 
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HOUSING 
HI -FI? 

This is one of a wide range of cabinets for 
every hi -fi purpose- speakers, equipment, 
tapes and records. Soundly designed, superbly 
finished, sensibly priced. Send for illustrated 
catalogue and name of local stockist. 

Lowline Four: 25 gns. 

(Dept. P.W.I2), Brook Road, London N22. 
Telephone: BOWes Park 7487/8 

EXPRESS ELECTRONICS 
32 SOUTH END CROYDON SURREY 

TEL. CRO 9186 

VALVES NEW TESTED AND GUARANTEED 
FOR THREE MONTHS 

101 4/9 613E6 7/- 2AU7 6/9 011142 8/6 EF91 4/- 
102 7/8 60116 5/9 12AX7 6/9 D11150 10/- EF92 5/8 PYSS 10/6 
103 8/8 6E06 6/9 12BE6 8/8 DK91 4/9 EL41 9/6 PY81 6/9 
1F1 8/8 B67 8/9 120117- 10/8 D596 8/8 EL84 7/- PY82 7/6 
IFS 2/9 6BW6 6/6 12886T11/- DL92 5/6 EM85 10/- PY83 7/6 
IFD1 8/6 60W7 7/- 12Q70T 7/8 DL94 8/- EY51 7/6 R19 8/8 
1FD9 4/- 602 4/- 12957 8/- DL98 6/6 EY81 10/- 85AI 9/8 
1P1 6/8 6F12 4/- 161,5 9/- EB91 4/- E240 5/6 U52 7/8 
1P30 5/6 61160T 2/- 19AQ6 9/6 EBC41 7/6 EZ80 8/- 1176 7/6 
11.11 e/- 1J70T 7/6 25L60T 7/8 EBF80 8/6 EZ81 6/9 3178 5- 
155 4/9 6K70 6/6 3001 7/8 EC081 4/- OVES 9/6 1/142 7%8 
185 4/- 61E80 8/- SOLI 7/6 ECC82 8/9 HT33C 8/- UBC41 8/8 
1T4 2/9 6Q70 5/6 351á0T 7/6 ECC83 8/9 HT88 18/6 UCH42 9/8 
105 5/6 68L70T Sy- 35W4 8/8 ELC84 8/6 517 5/6 UF41 8/6 
3Q4 5/6 68N70T 7/6 35Z40T IQ- ECC85 7/8 518 5/6 UL41 8/8 
384 5/6 6V60 7/6 5763 7/6 ECM 8/8 519 8/- UY41 7/8 
3V4 6/- 6X4 6/- 80 6/- EC/182 7/6 N709 7/- W17 8/- 
5Y36T 5/- 1X50 5/9 DAF91 4/- 50042 9/- PCC84 7/8 W78. 4/8 
5240 7/6 787 DAF96 8/8 ECHB1 10/- PCF80 7/6 W142 8/8 
BAKE 5/6 803 4/8 DOM 19/8 BOLSO 8/6 PCF82 8/8 
6AL5 4/- 9D7 9/8 DF9l 8/- ECL89 7/8 PCL82 6/9 X142 B%e 
6AM6 4/- 12.1D6 11/6 DF98 8/8 EF41 9/- PCL84 9/- 0 
6AT6 5/- 12AH8 10/- 01176 7/6 EMS 8/- PLR 9/6 Z77 4Ì- 
611A6 5/- 12AT7 4/- 0077 5/- EF86 9/- PL92 /- 7.D17 4f- 

I ASK FOR RESISTOR AND CAPACITOR COLOUR CODE 
FREE WITH EVERY PURCHASE 

High Stability Resistors VW 5% 500 to 1M, 9d. Midget Ceramics 500 v., 9d 
Coax. Saper Quality lin., 8d. yd. Plage 9d. Sockets 9d. Silicon H.T. Rents. 
860 v. 300 mA lin. x fin. 8/8. Contact Cooled 250 v. 50 mA 6/6. 85 mA 8/6. 
NEW TRANSISTORS BY MOLLARD. 0019, 0026, 0066, 25 / -; 0044, 0045, 
6/ - 0070, 8/ - 0071, 5/ -; 0072, 8 / - 0072 Matched pair, 12 / -; 0074, 0075, 
01/78, 7/8; 0081, 8/ -; 01/81 Matched pair, 12 / -; 00170, 00171, 7/8. 

VALVES MATCHED IN PAIRS 
EL34 277/6, ELM 16/., N709 15/-, 6560 15 /-, 6BW6 14/- per pair. Push - 
Pull O.P. Transformer for above 3/150 14/8. P. & P. 1/6. 12in. P.M. 
Speakers 3014/8. Baker's "Selhuret" 131n. 150 15W Stalwart 80/-. 12in. 
Stereo Model 88.16.0. 

SETS OF VALVES 
DK91, DF91, DAF91, DL92 or DL94 16/6 501142, EF41, EBC4I, 
P596, DF98, DAF96, D1.96 28/- 51.41, EZ40 87/8 
6K8, 687, 8(37, 6V6, 5Z4 or 6X50 19/6 ECH42, EF41, EBC41, 
155, 1T4; 186, 384 or 3V4 16/6 - UL41, 0541 85/. 

Paitage and packing 6d. Over El poet free. C.O.D. 4/ -. 

December, 1963 
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CHAS. H. YOUNG LTD. 

AERIAL EQUIPMENT 
TWIN FEEDER. 300 ohm twin ribbon feeder, similar K.25, 
6d. per yard K35B Telecon (round) 116 per yard. Post on above 
feeder and cable I/6 any length. 
COPPER WIRE, 14 G., H/D 140íc. Ill.; 70ft. 816. P. & P.216. 
Other lengths pro rata. 
RIBBED GLASS. Sin. aerial insulators, 119 each. Shell ins tin. 
9d. each. P. & P. 21-. Up to 12. 
CERAMIC FEEDER SPREADERS. 6in. type.F.S..IOd. each. 
P. & P. 21.. 
CERAMIC "T" PIECES, Type A T. for centre of dipoles, 

,6 each. P. & P. I / -. 
2 METRE BEAM 5 ELEMENT W.S. VAGI. Complete in 
box with 1 -24in. mast head bracket. PRICE 49/.. P. & P. 3/6. 
SUPER AERAXIAL CABLE. 75 ohms, 300 watts, very low 
loss, 1/8 per yard. P. & P. 2/-. SO 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 arid 28 Mc /s. Ham bands, marked 
on scale. Complete with indicator bulb. A MUST for any 
Ham shack, 22/6 post free. 
VARIABLE CONDENSERS. All brass with ceramic end 
plates and ballrace bearings, 50 pF, 519. 100 pF, 6/6. 160 pF, 
7/6. 240 pF, 816, and 300 pF, 916. All fitted with rear extension 
for ganging, P. & P. 11-. Also Flexible Couplers, 11- each. 
SETS OF VALVES for ARM (14) 13.10.0 post free. 
METERS. 3 }in. with 2 }in. scale, 0.10 mA, 151.; 0-100 mA, 
P. & P. 1/6. 
THERMO, 2 }in. round 0 -2.5 amp, 7/6 each. P. & P. 116. 

170 -172 CORPORATION ST. 

BIRMINGHAM 4 
Telephone: CEN 1635 

LISTEN TO THE WORLD 

/uÇ/ i ' , ,,y ,tip" .r 
.Sacs r 

A 
j11 yj "` Pj».'-- 

9iß r 
® 

on TELSTAR our 1 -VALVE 
SHORT WAVE RADIO 
Receives speech and music 
from all over the world. Price 
Includes valve and one 'coil 
covering 40 -100 metres. Can 
be extended to cover 101100 
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 band. Special circuit 
incorporating ferrite rod aerial and 
tuning condenser gives COMPLETE 
STATION SEPARATION. - Attrac- 
Live case size 3; x 29 x lin. deep. NO 
EXTERNAL AERIAL OR EARTH 
REQUIRED. Chassis and coulpe- ONLY nents colour coded for easy con- 
structhon. All parts supplied with (vra step by step Instructions. 

......, 
..., 

t__^ 

na 1 P. &p. L41.. 2/ 
battery 2/6 extra). 

- THE 

An amazing 
B % ferrite rod 

at wonderful 
Size only 
palm of 

M coded for 

R.C.S. PERSONAL SET 
For Private Listening 

aerial 
little set, with bllllt -in 

aerial bringing In medium wave 
volume. Sturdy case. 

21 x 3i x lin. Pits into the 
the hand. Drilled chassis colour 

easy assembly. Total Building 
earpiece) P. & P. 30/- 2/ -. 

? f Costs (Including 

R.C.S. CRYSTAL RECEIVER _ 
Covering medium wave band. Ideal for the .,1, 
beginner! All components in- 8/6 P. & P `_ l ,' 
Chiding Case. 1/8. r . 
(Suitable headphones 9/8.) Easily converted to ! ¡ - 

1- transistor or 2 -stage transistor receiver. 
All parts available separately. 

and parts lists of 

R.C.S. PRODUCTS 
I I Oliver Rd., London, 

Export Trade 

Send S.A.E. 
any of the above 

(RADIO) 
E.I7. 

enquiries 

for free layout plans 
sets. 

LTD. 
(Mail Order Only) 
invited 
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TOIMB /T /USEH /NEE/ FRE._ THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 156 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division - 
the B.I.E. T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

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

WHICH IS YOUR 
PET SUBJECT? 

Mechanical Eng.. 
Electrical Eng., 

Clvll Engineering, 
Radio Engineering. 

Automobile Eng.. 
Aeronautical Eng.. 
Production Eng.. 
Building. Plastics, 
Ora vghtsmanahIP. 

Television, etc. 

GET SOME 

LETTERS AFTER 

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

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

A.1.0. B. 
A. F.R Ae.S. 

B.Sc. 
A M.BrIt.I.R.E. 
city & Guilda 

Gen. Cert. of Education 
Etc., etc. 

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

Radio Amateurs' Exam. 
R.T.E.B. Certificate 
P.M.G. Certificate 
Practical Radio 

Radio & Television Servicing 
Practical Electronics 

Electronics Engineering 
Automation 

INCLUDING 
TOOLS! 

The specialist Elec- 
tronics Division of 

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

B.I.E.T. 
SCHOOL OF 

ELECTRONICS 

POST- COUPON NOW 

I11 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY 

(Dept. SE /2I ), 29 Wright's Lane, London, W.8 

Please send me your FREE 156 -page 

"ENGINEERING OPPORTUNITIES" 

(Write if you prefer not to cut page) 

NAME.... - 
ADDRESS 

ï 

l SUBJECT OR EXAM 3E/21 
THAT INTERESTS ME 

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD 

MODERN TAPE 
it RECORDING 

AND HI -FI 
Really expert guidance on hi -fi and 
stereo tape -slide shows and tine- , synchronizing, a complete trouble- 
shooting chart for audio mainten- 
ance, accessories survey, sound 

'vocabulary 
and directory of cape 

clubs. By Ken Peters. 
301. Postage 11.. 

THE RADIO AMATEUR'S HAND- 
BOOK, by A.R.R.L., 1963 ed. ' 361 -. Postage 216. 

WORKED RADIO CALCULA- 
TIONS by A. T. Wilts. 
Postage 6d. 

RADIO & LINE TRANSMISSION 
6. by G. L. Danielson and R. S. Walker, 

Vol. I, 211 -; Vol. 2, 2216. Postage 
L each. 

SERVICING TRANSISTOR 
RADIOS & PRINTED CIRCUITS, 
by L. Lane 421 -. Postage 113. 

ELEMENTS OF ELECTRONIC 
CIRCUITS by 1. M. Peters. 211 -. 

6, 
Postage 11 -. 

RADIO VALVE DATA, 7th ed. 
Compiled by "W.W." 6 / -. Postage 

' COMPLETE CATALOGUE If- 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKIST ' of British and American Technical Books 

P 19 -21 PRAED STREET 
LONDON, W.2 
Phone: PADdington 4185 

10' 

Phone: 
6 days 9 -6 p.m. 

AMPLIFIERS - TUNER UNITS - SPEAKERS - VALVES 
TRANSFORMERS - TRANSISTORS - STYLI - P.U. HEADS - COMPLETE RANGE OF DO -IT- YOURSELF KITS - 

NORMAN H. FIELD 
ELECTRONICS 

68 HURST STREET, BIRMINGHAM 5 

(Opposite the Hippodrome) 
Tel. MID 3619 

We buy Amplifiers, Radios, Hi -Fi Equipment and Tape 
Recorders. 

Repair Specialists. Mullard High Speed Valve Testing. 
Many valves at half price. 

Visit our Saturday Bargain Basement. 

BBC ITV F.M. AERIALS 
B.B.C. (BAND I). Tele- 
scopic loft. 21/ -. External 
SID 301 -. 
I.T.V. (BAND 3). 3 Ele- 
ment loft array. 25/-. 5 
Element. 35/ -. Wall 
mounting. 3 Element, 351 , 
5 Element, 45/ -. 
COMBINED B.B.C. /I.T.V. 
Loft 1 +3. 41/3: 1 +5, 48/9. 
Wall mounting 1 +3, 5613: 

6319; 
1 +5. 

1 +5, 
63/9. 

71/3. 
Chimney 1 +3, 

F.M. (BAND 2), Loft S /D. 12/6; 
30/-. 3 Element. 52/6. External units 
available. Coax. cable 8d. yd. Coax. 
plugs 

0 r lO E.E. ed 6d. stamps for illustrated lists. 
Band IV 625 line Aerials also available. 

K.V.A. ELECTRONICS (Dept.P.W.) 
3B Gods-tone Road, Kenley, Surrey. CRO 2527 

2 METRES 4 
The thrills of VHF Amateur Radio 
can now be yours for as loin as 39/6, 
complete kit, by post 216 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 
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SPEAKERS 
by GOODMANS, ELAC, 

PLESSEY, etc. 
P. & P. 

din. square 12/- 1/6 
Mn. round 12/- 1/6 
7x41n. elliptical-13/6 1/6 
8x5ln. .. 16/6 2/- 

10x61n. .. 23/6 2/- 

Price List of Chasis & Cases 
Chassis 18 swg Aluminium 

6x 
4xx2in. .. .. .. 6/11 

8x 6x2iin. .. .. .. 8/- 

12x 7x2 }in. .. .. .. 919 

12x 8ffiifn... .. .. 1ÓÌ6 
14x 5x2iia. .. .. .. 10/6 
14x 8x2iin. 
14x10x2iin. 
17x10x2iin. 

Cases' 
18G. STEEL CASES 

Sloping Rectangular 
Front Small 
4x4x41n. 10/6 4x4x2i1n. 8/6 
8xfx5in. 16/- 6x4x31n. 10 /- 

12x6x61n. 25/6 8x6x3111. 12/6 Rectangular Standard 
10x 7x7in. .. .. 27/8 
12x 7x7in. .. .. .. 34/- 
14x 7x7in. .. .. .. 37/6 
14x 8x9in. .. .. 47/8 
16x 8xSln. .. .. 52/8 
16x ex1lin. .. .. 57/6 
19x 8xllin. .. .. 64/- 
19x10xllin. .. 66/- 

P.P. extra. 
Postage and packing extra on 
all items will be quoted accord- 
ing to size etc. 
We will be pleased to quote for 
special sizes and finish on quan- 
tity orders of 50 and above. 

OUR FAMOUS 

READIPACKS 
No. 1 100 resistors 5w to 5w 

10 ohm to 50 meg. 
No. 2 25 condensers 1pf to 

1000pf 5% to 20 %. 
No. 3 20 condensers 1000pí to 

01mfd. 
No. 4 12 condensers .01mfd to 

lmfd. 
No. 5 25 Hi -stab resistors 

1, 2 and 5% 10ohm- 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" 

THE 2V Pre -Amp. 12/9 
TRI 3V Pre-Amp. 12/9 
TR4 3V Pre -Amp. Lo /Pegs 

Fltr. 10/9 
TRI 3V Pre -Amp. HI /Page 

Fltr. 8/4 
TES 9V Tape Amp. Rec /Play 16/8 
TR7 3V Tape Amp. Eqa 7/4 
TR8 Tape Pre -Amp. Rec /Play 18/6 
TR9 Tape Pre-Amp Eq 7/4 
TRIO Stereo Pre-Amp. Selector 18/6 
TR11 Stereo Pre-Amp. Ch /E 9/6 
TRIE Stereo Pre-Amp. Stereo 

Mono 9/0 
P. 6 P. 1/. per switch 

TELE -RADIO (1943) LTD 
189 EDGWARE ROAD, LONDON W.2 

PADdington 4455 

B A R G A I N S I N TRANSISTORS 
The latest Mullard M Series. 0C44M, two OC45M, 
OC8IDM. Two 0081 matched pair. 0a90 diode. 
Complete Set, 2216. 0C44, 316; 0C45, 31.; 0071, 2/6; 
0072, 3/ -; 0A81, 213; GEC S6 Good AF General 
Purposes, 2 / -; GET873 RF, 213. 
TRANSISTOR ELECTROLYTICS: 1µF, 2µf, 4µf, 
5µf, 81,f, 16µf, 321f, 50µf, 100µf, all 15 volt, 113 each. 
HIGH RESISTANCE PHONES: 4,000 ohms. 
Chinese, 1116 pair. 
EARPIECES with cord and 3.5 mm plug. Crystal, 41 -; 
180 ohms magnetic, 616; 80 ohm 2.5 plug, 41-. 
CARTRIDGES, Monaural. Acos GP59 -5 high output, 
151_, Acos GP65 -IG medium output, 151 -, to fit most 
Garrard, Collaro or B.S.R. pick -ups. 
STEREO Ronette S106, 25/ -. 
SPEAKER CABINET. The HAYDON (17 x 15 x 8in.) 
Designed to take a 12ín. heavy duty speaker. Made of 
lin. wood. Ideal for bass guitar. Covered with Vynide 
and Vynair in contrasting colours. With strong 
carrying handle, 60f -, post 716 extra. 
SPEAKER suitable for above cabinet. R.T.C. IS ohm 
15 watts. Heavy duty 12in., ES, post 41 -. 
AMPLIFIER. 3 watts, 2 valves, 6X4, ECL82. AC Mains. 
Mounted on board with Bin. speaker. Pilot light and 
Tone Control. E3.10.0 complete, post 416. 
ELECTROSTATIC Tweeter LSH75 with diagram, 
only 216 each. 
CONNECTING WIRE. Stranded or Single. Various 
colours, our selection, 100ft., 4/-. 

TERMS: C.W.O. 

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

(four minutes from Tooting Broadway Underground Station) 

NEW VALVES! 
Guaranteed Set Tested 

24-HOUR SERVICE 
111.6, 155. 1T4. 364. 3V4. DAF91, D F91. 
DK91, DL92, DL94, SET of 4, 15/ -. 
DAF96, DF96, DK96. DL96, SET of 4, 23/ -. 

1052 v/9 DL35 8/3 

1S5 
4/6 

DL94 5/9 
1T4 2/3 DL96 5/9 
384 4/9 EB91 2/- 
3V4 5/6 EBC41 7/- 
504G 4/3 EBF80 7/- 
5Y3GT 4/3 EBL21 8/6 
6Z4G 7/- ECC40 7/- 
6K7G 1/3 ECC81 3/8 
6K8G 3/6 ECC82 4/8 
6Q70 4/3 ECC83 4/8 
6V6G 3/9 ECC84 5/9 
8X5GT 5/6 ECC85 7/- 
12K7GT 3/6 ECF80 6/- 
12K8GT 8/6 ECF82 6/6 

12áN'N/GT 5/6 ÉCHL80 5%9 
35L6GT 7/3 EF41 8/8 
35Z4GT 4/9 EF80 4/- 
ÁC/TP 19%9 EF86 8/9- 
AZ31 6/9 EF89 3/9 
CL33 8/6 EF91 2/9 
DAC32 8/- EL41 7/3 
DAF91 3/6 EL84 5/3 
DAF96 5/9 EY51 5/9 
DF33 7/6 EY86 5/9 
DF91 2/3 EZ40 5/3 
DF96 5/9 EZ80 4/8 
D1177 4/3 EZ81 3/9 
DK32 8/8 KTW61 4/9 
DK91 4/6 MU14 4/6 
DK92 6/9 PCC84 5/9 
DK98 6/3 PCC89 7/3 

PCF80 5/6 
PCF82 6/6 
PCL82 6/9 
PCL83 8/6 
PCL84 9/6 
PL36 8/6 
PL81 7/- 
PL82 5/3 
PL83 5/3 
PL84 6/- 
PY31 8/- 
PY32 8/6 
PY60 5/- 
PY81 5/6 
PY82 5/3 
PY83 8/3 

Ú26 7%9 
'CASON) 5/8 
UAF42 7/6 
UBC41 6/6 
UBF80 7/- 
UCC85 6/8 
UCH42 7/3 
UCH81 7/3 
UCL82 8/3 
UCL83 8/6 
UF41 8/9 
UF89 8/8 
UL41 8/11 
UL84 6/3 
UUB 11/6 
UY21 8/3 
86 4/8 

Postage 6d. per valve extra. Any Parcel 
Insured Against Damage in Transit Bd. extra 

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

GERALD BERNARD 
83 OSBALDESTON ROAD, 

STOKE NEWINGTON, 
LONDON, N.16 

Please mention 
"Practical Wireless" 

when replying to 
Advertisements 

RADIO BOOKS 
BASIC ELECTRICITY 

TESTED SHORT WAVE RECEIVER 
CIRCUITS USING M,A.T.s 5/8 TESTED SHORT WAVE SUPERHET 
RECEIVER CIRCUITS USING MICRO - 
ALLOY TRANSISTORS 616 
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 5/8 USING an Oscilloscope 7/- 
OSCILLOSCOPE Equipment 5/6 MULLARD Transistor Radios 5/6 MULLARD Ref. Transistor Cirets. 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 5/8 ELECTRONIC Gadgets 5/- RADIO Valve Data "Wireless World" 7/. BEGINNER'S Guide to Radio 8/8 
MODERN Transistor Circuits for 

Beginners 8/- TRANSISTOR Test Equipment 4/- TRANSISTOR Circuits for the Con- structor (Bradley) Nos. 1, 2, 3 and 4 4/- each All books include postage. List S.A.E. 
SELRAY BOOK CO. 

00 HAYES HILL, HAY "ES, BROMLEY 
KENT. Tel. HURStway 1818 

H.A.C. EQUIPMENT 
AND 

SHORT -WAVE KITS 
Famous for over 25 years for ... 
S.W. Receivers and Kits of Quality. 

H.A.C. were the original suppliers of 
SHORT -WAVE RECEIVERS KITS for 
the amateur constructor. Over 10,000 
satisfied customers -including Tech- 
nical Colleges, Hospitals, Public 
Schools, Hams, etc. 

Improved designs with Denco coils: 
One -valve Kit, Model "C ". Price 25/-. 
Two -valve Kit, Model "E ". Price 50 /, 
New Addition: Model "K". 
Super sensitive All Dry" Receiver. 
Special Inc. price. Complete Kit. 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. 
.5 r 

POST THIS COUPON NOW ! 

"H.A.C." SHORT -WAVE PRODUCTS 

(Dept. TH) 44 Old Bond Street, 
London W.1 

Please send me FREE and without 
obligation your 1963 literature. 
NAME 
ADDRESS 
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STAR DXER S.R. -40 £24.15.0 
General purpose superhet communications receiver for A.C. mains, 220 -240 volts, cover- 
ing 550 Kc /s to 30 Mn /s in four switched bands. Slide rule tuning dial, electrical band - 
spread, internal speaker. panel "S" meter, noise limiter, B.F.O.. phone jack. Ferrite 
and whip aerials. Handsome grey crackle cap)net 134 x 84 x 6í1n. Wt. 12 lbs. Full 
instruction manual. BRAND NEW CURRENT MODEL. 
HRO SENIOR RECEIVERS. Complete with 9 coils, 217.10.0. S.A.E. for full details. 
PCR4 RECEIVERS. 3 -wave bands, medium wave and 2 short wave, from 120-13 
metres. Good condition, tested, 8 gns. Carr. 10/ -. A.C. mains internal power supply 

2 xtr9. 
iiI f Oy7 ItECTIFIERS. Type lEA2 (I x an.) will handle 250 volts at up to 500 mA. 
Replaces any TV metal rectifier 7/6. 

MOVING COIL PHONES. Ofnest quality Canadian with Chamois ear muffs and 
leather covered headband. With lead and jack plug. Noise excluding, supremely 
comfortable. BRAND NEW ost 1 6 

R.. - x urre opera e. ranges covering 
50 Kc /s to 60 Mc /s. For use on standard A.C. mains. Packed in original transit cases with 
accessories Post -war t .e in new condition. . Carri e 10 -. REAL BARGAIN. 

t i ` / - %i. ons s = o " s en ea rece vers in one ca ne . 

Each receiver is complete with 14 modern miniature valves (3 x BAK5, EF91, 3 x EF92, 
2 x EB91, 2 x 12AT7, QS70/20, 81,91 and 51I4G) 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 27.10.0 (Carr. £1) or individual receivers (less cabinet) 23.19.6 (Carr. 7/6). 
Circuit supplied. 

AR -88 SPARF. VALVES. Complete set of BRAND NEW individually boxed originsl 
valves (141$Q/ -. P. & P. 256. 

RCA A-88 SPEAKERS. 30 Bin. P.M. speaker In heavy gauge black crackled steel 
cabinet 11 x 10 x 61n., with rubber feet. A SUPER QUALITY unit. BRAND NEW. 
lot ONLY 65/-. P. & P. 5 / , 

AR-88 VIBRATOR PACKS. For 6 v. operation. Complete with vibrator and OL4 
ectifler. B1RAND NEW In original cartons, 17a P. & P. 5/ , 

MICRO AseCh rt:R. 0 -500 pA. Made by Weston, Westinghouse, and other 
famous American manufacturers. Circular 2iln. flush panel mounting. Dials are en- 

grav d 0-15, 0-600 
volts 

1gjSs 
used in the American version of the "19 SET ". TESTED 

ND 

CHARLES BRITAIN (RADIO) LTD., 11 UPPER SAINT MARTINS LANE, LONDON, W.C.2 
TEMple Bar 0545 Shop Hours 9-6 p.m. (9 -1 p.m. Thursday). Open all day Saturday 

RES/CAP. BRIDGEP9!s. 216 

Checks all types of resistors, condensers 
6 RANGES 

Built in I hour. Direct reading. 
READY CALIBRATED 

Stamp for details of this and ocher kits. 
Please write to: 

RADIO MAIL (Dept. PS) 
Raleigh Mews, Raleigh Street, Nottingham 

FIRST -CLASS RADIO 

AND T/V COURSES... 
GE T 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 o: the greatest 
importance to both the amateur and 
the man employed in the radio 
industry. Chambers College pro- 
vides first race 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 
(Incorp. National Inst. of Engineering) 

(Dept. 461), 148 HOLBORN 
LONDON, E.C.I 

THE AMATEUR RADIO 
HANDBOOK 

by R.S.G.B., 3rd edition. 34/., postage 2/6. 

Tested Superhet Circuits for Shortwave 
and Comm. Receivers using M.A.T.s, 
6/ -. Postage Bd. 
T.V. Engineer's Pocket Book, by Hawker, 
12/6. Postage 1 / -. 
Amateur Radio Call Book by R,S.G.B., 
4/8. Postage Bd. 
Electronics Pocket Book by Hawker, 
21/-. Postage 1 /-. 
How to Listen to The World, 1903 -04 ed., 
by Johansen. 14/8. Postage 11 -. 
Wireless Servicing Manual, new ed. by 
Cocking. 25/ , Postage 1/ , 
Understanding Amateur Radio, new ed. 
by A.R.R.L.. 19/, Postage 1/ -. 
Special offer of Micro Alloy Transistors 
etc. Send for list. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, W.C.2 

(adjoining Lisle Street) 

Football Pool 
Computer 

FORECASTS RESULTS 
CHEAP, EASY TO BUILD 
ANYONE CAN OPERATE IT 
SCIENTIFIC AID TO WINNING 

Analogue Computer 
Very simple, cheap, easy -to -build circuit. 
Multiplies and divides. 
Fascinating demonstration of computer 
principles. 

Both Circuits for 316, Post Free. 
Noughts and Crosses Machine 

Full Circuit of our unbeaten machine, 316, 
Post Free. 

Multimeters 
FREE with any Multimeter or Multimeter 
Kit purchased in November or December: 
Parcel of Components value 10% of purchase 
price. Send stamp for details of kit, and 
illustrated leaflet. Prices are already rock - 
bottom, so you can't lose, e.g., 1,000 o.p.v. 
351 -, p.p. 116; 10,000 o.p.v., 7216, p.p. 116; 

18,000 o.p.v. kit, 651 -, post free; 30,000 
o.p.v. 9916, p.p. 21 -: 50,000 o.p.v. 14216, 
p.p. 216. 

PLANET INSTRUMENT CO., 
25 DOMINION AVENUE, LEEDS 7 

ELECTRONIC 
CABINET 
MAKERS LTD 

No. 9 Workshop, Grayes Place, 
Slough, Bucks. 

VALVES 
SURPLUS or EX- EQUIPMENT 
EB9I 2f- PCL82 4/6 6F1 31- 
EBF80 416 PCL83 51- 6F12 21- 
EBF89 51- PCL84 616 6F13 51- 
ECH35 61- PL33 71- 6F14 51- 
ECC81 316 PL36 71- 6E15 61- 
ECC82 316 PL38 101- 6L1 71- 
ECC83 41- PL81 61- 6L I8 61- 
ECF80 416 PL82 416 6P25 51- 
ECF82 51- PL83 51- 6P28 81- 
ECC84 51- PY31 616 10F1 31- 
ECM 41- PY32 716 10P13 616 
ECL82 61- PY33 716 10P14 613 
EF80 .21- PY80 316 20D1 41- 
EF85 416 PY81 316 20F2 61- 
EF91 116 PY82 316 20L1 81- 
EL33 51- PY83 61- 20P11 71- 
EL84 416 PZ30 71- 20P1 716 
EY5I 31- U24 61- 20P4 121 - 
EY86 416 U25 61- 20PS 716 
EZ80 41- U26 61- 30P4 71- 
EMU 416 U 191 71- 6C9 101 - 
GZ32 51- U301 91- 10C2 101 - 
KT33C 41- U801 141- IOC! 101 - 
KT36 71- UBC41 51- ECH42 61- 
PCC84 416 UCC84 716 UF42 216 
PCF80 4/6 UCF80 7/6 UAF42 51- 

Easy other type. available Post 6d per valve. 
LINE OUTPUT TRANSFORMERS 

AND SCAN COILS 
FERGUSON: 204, 206, 306 17/6 ea. 
PYE: V4, V14, VT17 17/6 ea. 
EKCO: 221, 231 35/- ea. 
P. & P. 3/6 on each of above L.O.P.T'S. 
FIREBALL TURRET TUNERS 

All ex- equipment ..17/6 ea. P. & P. 3/- 
AMPLIFIERS Complete with output 
transformer and din. 3L3 speaker, mounted 
on board. 
Type A using PCL82 & PY82, 39/6 c'plete. 
Type B using PL83, 12AU7, & PY82, 

45/6 c'plete. 
Post 2/6 extra either type. 

CABINETS 
We make a complete range 
of cabinets or will make to 
your own specification., 

GRAM CABINETS 
For single player £l 
For autochanger 3 

P. & P. 5/- per cabinet. 
SPEAKER CABINETS 

With sloping fronts, all col- 
ours. 5in. 9/ -, 6in. 10/6, 
Bin. 15/ -, 10in. 18 / -, 12in. 25/- 
P. & P. up to 8in. 2/6, lois. 3/ -, 
12in. 3/6. 
Trade enquiries invited for 

cabinets. 

SPEAKERS, ex- equipment, 6in. 5/ -, 
7 it 4in. 7/6, 8in. 7/6. P. &P. 2/- ea. 

CONTEMPORARY TABLES 
With formica wood grain or patterned top 
and black legs with adjustable ferrules. 
Size 24ín. long and 12in. wide. Ideal for 
TV or coffee table 30/- ea. P. &P. 3/6 

AU enquiries S.A.E. please. 

TERMS: C.W.O. 
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782 PRACTICAL WIRELESS 

HERE'S A LOW COST WAY 

TO GET INTO 

REALLY PROFITABLE 

T.V. SERVICING FAST! 
Maybe you enjoy fixing electrical gadgets or the odd radio or two. Maybe you wish you could. In either case you are probably just the man who could benefit from a new revolutionary type of television training programme now being introduced for the first time. 
Knowing that early success will usually spur a man on to greater achievement, we have made a point of teaching first how to make the easiest T.V. repairs. Since the easiest T.V. repairs are the ones most often found on service calls, you are ready to make money right after the first lesson. Then as you progress you will learn how to handle every kind of trouble found in all makes of T.V. sets. 
Here for example are some of the items covered in the course: 
1. Simple adjustments to correct poor pictures. 
Z. Circuit faults indicated by a poor pattern. 
I. Finding bad valves by observing picture faults. 
4. Antenna principles and practices. I. Facts about the T.V. signal to help 
8. All a 

in 
bout Cathode Ray tubes. 

7. How to tell what is at fault. 
8. Explanation of television circuits. 
9. U.H.F. converters and tuners. I0. Television test equipment and align- ment. 

11. Advanced trouble shooting by picture analysis. 
This is a real home study course that has been bound into one giant 8 x lltn., 192 page manual to reduce cost. 
Compares favourably with some courses costing very much more! By creating a mass market through large volume sales and . eliminating individual letter writing we are able to pass on these savings directly to you! 
The course features over 325 different line drawings. circuits, servicing charts and Illustrations to simplify the text and make your study more enjoyable. Soon you will be well on your way to becoming a first -class television repair technician ! 

YOU TAKE NO CHANCES WHEN YOU DEAL WITH SIM -TECH 
You must be convinced that this is the best value you have ever seen in television training, otherwise you can return the course (or have your money refunded if sent with order) after you have examined it in your own home for a period of seven full days. 
The price? Only 3W- per course, plus postage and packing. 1/6. 

. FREE TRIAL OFFER Terms only 5/- per week If you wish. 

To SIM -TECH BOOK COMPANY Dept. BT1, 
West End, Southampton, Hants. 

Please send your Television Course for a full 
seven days' free trial. If not delighted I may return the course post -paid without further obliga- 
tion on my part. Otherwise I will pay cash or 5/- weekly until 37/6 plus 2/e service charge, total 40/ -, 
is paid. 

Tick here if enclosing full price of 87/8. (Same 
7-day money back guarantee.) NOTE: Customers 
who send cash with order get In addition a 71 -page 
book on TELEVISION FAULTS. (This offer 
closes March 31st, 1984). 
Overseas customer. please send lull amount (in- 
cluding Ireland). 

Nana+ 

Addis 

(Sty County 

Add this 
NEW 
INSTRUMENT 
to your 
TEST 
GEAR! 
The compact, sensitive TRANTEST 
gives audible indication of continuity. 
tests insulation of anodised surfaces, 
detects "dry joints ". etc., provides 
adjustable response (between 0.5 and 
5 ohms) to a resistance across the 
probes. Will not indicate continuity 
through inductive or capacitive impe- 
dances, or damage semi -conductors. 
Unique design beautifully made, used 
by laboratories and manufacturers. 
Employs long -life PP3 battery. 

MPE 
TRANTEST 

AUDIBLE CONTINUITY TESTER 
(4.10.0 post free 

(with probes, without battery) 
Order now from manufacturers 

or write for free detailed leaflet. 

MPE (Finchley) Ltd. 
Dollis Park, Finchley, London, N.3. 

Finchley 7742 

PADGETTS RADIO STORES 
OLD TOWN HALL, 
KNOWLER HILL, 

LIVERSEDGE, YORKS. 
Telephone: Cleckheaton 2866 

ARMY SET TYPE 19Mk. III. Complete 
with one 6E8, four 8K7, one 8B811 and one 
6Ve valves. The Receiver side of the set Is 
complete in every way. including the 500 
micro -amp meter. The valves and a few 
parts have been removed from the "B" set. 
Clean inside, soiled outer case. We are 
offering a first class receiver at the special 
price of 32/ -, carriage 10 / -. Grade II, 20/ -, carriage 10/ -. 
Remote Control Unit for 19 Set, complete 
with Bell Morse Key, etc., 12/6, carriage 7/6; 
two for 20 /-, carriage 10/ -. 
Valves Removed from TV Sets. Tested 
on a Mallard Valve Tester, and are 100% as new. Three months unconditional 
guarantee. POST FREE. 
ECL80 2/- 1002 5/- PL82 5/- 

CC82 3/- 10F1 1/- PY80 5/. 
EY51 2/8 1OP13 5/- PY81 4/- EBF80 4/6 10P14 5/- PY82 5/- EB91 9d. 20131 3/- PESO 4i- EF91 9d. 20L1 5/- PCF80 4/6 65N7 2/6 20P4 8/6 PCC84 4/8 6F1 1/- 185BT 8/6 EZ50 1/6 6F13 2/- U281 5/- PL83 5/- 
6F14 5/- U282 5/- PL33 4/- 
6F15 5/- U329 5/- PL38 8/- 
6LD220 5/- KT36 5/- B36 4/- PCL62 5/. PL81 5/- N37 5/- 
EF80 1/6 or 10 /- Per doz. Grade II, EF80 for test purposes, 4/- doz. 
New Valves Ex. Units. POST FREE. 
6K7 1/8, doz. 12/ -. 6K8 2/6, doz. 22/-. 6V6 2/8 doz. 22/-. 807 U.S.A. 6/ -. PP3/250, (PX4) 5t- 
6V6GT 4/6, 

(PEN 
1/9/ EL91 1/9, 6F6 2%-7, 5Z4 

5 /6, 5Y3 4/6, 6X5 4/6, EF50 1/ -, 6/- doz. 
ARP12 116, 6 for 5/6, box of 50 19/ -. 
IT4. ARTP2 2/ -, .AAT4 2 / -, APP37 2/-, AR8 
2 / -. 
P.M. Speaker all Perfect. Ex. TV Sets. POST FREE BARGAINS. All 3 ohms. 
Rola 6 x 4in., 5/ -; Goodman 7 x 4in.. 7/ -; R. and A.. 7 x 4in., 6/ -; Philips Sin. round. 
6/6: R. and A. Bin. round, 5/ -: 10in. round, 12/6: 121n. round with Tweeter new, 
28/6. Special price for more than one speaker. 
New Boxed 12 volt Vibrator Packs, with spare vibrator. Type P.C.R.. 250 volts at 
150 M.A., 18 / -. Carriage 7/6. 
13 Channel 14in. TV Sets. Untested. 30/-. Carr. 10 / -. 13 Channel 17in. sets, untested, 
50 / -. Carr. 10/ -. Well packed sent at owners risk. 
TV Tubes, completely rebuilt and refaced. 
12 months guarantee. Sizes up to 17 inch. 
Special trade price of 75/-. Carriage and Insurance 7/6. 
Reclaimed Tubes. 14in., 30/ -, Carr. 7/6. 
6 months guarantee. 

December, 1963 

ëtlllllllllllllllllllllllllllllllllllllllllllllllllllllllllll_ 

Lewis 
=have the 
Cabinet 1 

E IIIIIII IIIIIIIUIIIIIIIIIIIIIIII III 
for you =_ 

We can supply any cabinet = 
E to your own specification 
E This is only one example of- 

THE LARGEST RANGE 
E OF CABINETS IN THE 
E. COUNTRY E _ 
E. Equipment is also our E 

speciality. . 
7.7 

The Lowboy 
Price 24 gns. 

=.11111111111111M 11111111111111111111111111111111111111111g 

E--. 050:0 f.arrcidio 
100(P123) Chase Side, Southgate, 

E. London, N.I4. Pal 3733/9666 - 
Send today for the two new 
Lewis Catalogues 

_ Designed to assist your choice of 
cabinet and equipment. 

= THE New Lewis Radio Cabinet Cata- = logue -the most comprehensive ever = 
prepared. THE unique 60 page equip- - = ment catalogue. 

= Please send your two new catalogues, E = enclosed is P.O. for 3/8 which will be é credited against any purchase I make. 

Name 

Address _ ...._ 
F. 

BLOCK CAPITALS PLEASE 
ii111111IIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIII 
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December, 1963 

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 783 

POST 3 MONTHS 
1 valve 62., 2 -11, 11 -. GUARANTEE 
FREE for 12 or more in writing with 

valves. every valve. 

FREE TRANSIT IN- 
SURANCE. Satisfaction 
or Money back Guaran- 
tee on Goode If returned 

within 14 days. 

024 4/6 eK7 5/5 20D1 8/9 DL82 9- E240 8/6 
14701 e/8 6K7G 2!- 20F2 9/6 DL92 51- EZ41 819 
1050T "/B BK7GT 9/6 EOLI 18!-DL94 818 E280 5/9 
1D5 71- 61080 5/- 20P1 9/6 DL96 7/3 EZ81 el- 

7 1D6 919 6K80T 8/3 20P3 12/6 EA60 1/3 FW4/500 7/- 
1H5GT 6/9 8H26 8/6 20P4 17/- EABC80 818 GT1C 12/8 
IL4 S/- 6L1 9/6 20P5 16/- EAC91 4/- GZ36 7/8 
1LD6 4/8 8L6 718 26A8G SI. EAF42 8/S GZ34 11/6 
1LN5 4/6 SLOG 8/8 26LBGT 7/9 EB84 il8 IiH90 e/8 
1N50T 8/9 8L16 7/9 S6Y5G SI- E841 5/- RL41DD 8/6 
1R6 5/6 8L18 12/8 26240 7/- EB91 3/8 10809 19/- 
1115 5/8 8LD20 7/9 9626 81- EBC38 4/9 HVR2 9/- 
184 7/6 8N7 7/6 96Z8G 8/- EBC41 7/9 KT88 6/9 
165 . 4/6 6P1 9/8 E780 17/6 EBC81 7/9 KT38C 4/- 
1T4 3/- 025 8/8 SOC1 619 EBF80 7/8 KT38 141- 
2D21 6/8 8P28 9/9 80015 11/6 EHF83 9/6 KT44 6/- 
364 4/- (IQ7G 6/8 30F5 81- EBF89 7/9 KT65 17/8 
SAS 8/9 6Q7GT 8/- SOFIA 9/8 EBLE1 9I8 KT81 8/6 
3D8 4/- 8R7G 9/- S0L1 8/8 EHL81 17/6 ETU 4/6 
3Q4 7/- &9A7 5/9 80L15 8/9 EC62 4/9 KT86 13/6 
384 5/- 62C7 4/9 305'4 9/8 EC91 4/6 KT78 8/6 
3V4 6/8 8807 4/9 30P12 7/6 EC92 8/6 KT88 19/- 
6R40Y 9/6 88H7 81- 80P19 18/e EC081 7/6 KTW81 5/9 
6T4 8/- 6827 6/- 80PL1 9B ECC32 4/- KTW62 8/6 
6174G 4/9 88E7 6/- O0PL18 9I8 ECC38 4/6 KTW83 5/9 
6V4G 710 68L7GT 5/9 86C5 8/8 ECC34 9/- KTZ88 11/- 
SY3G 4/9 88N7GT 418 35L8GT 8/- ECC35 5/9 L83 3/- 
MGT 6/6 88Q7 6/B 36W4 8/- ECC40 9/8 LN162 6/8 
614G 910 8887 818 86Z4GT 5/6 ECC81 4/9 M1714 7/- 
5Z4 9/- 60407 We S5Z5GT 7/- EOC82 4/9 N87 10/6 

6Z40T 
624G 7/- 81/613 4/8 41 

MGT 
EMS 6/- N78 19/- 

B e GT 8/- 42 8/8 ECC84 7/6 N108 18/- 
6/30I.2 9- 884 4/6 60B6 7/9 ECM 7/6 N152 8/8 
8A6 8/9 8X50 NI- 6005 8/6 ECC88 11/6 P41 8/6 
8A7 9/- eY6GT 6/8 50L6GT 7/6 ECF80 8/9 P61 2/9 
8A80 7/9 7B6 9/- SSKII 9/6 ECF82 8/8 PABC80 8!- 
6A8GT 19/6 787 7/9 61BT ECH21 11/6 PC88 11/8 
6AC7 8/- 705 718 B1SPT 11/- E0H36 7/6 PC97 9/6 
SAGS 2/9 706 7/8 SBT 18/6 E01442 8/6 PC084 6/8 
6AG7 619 7H7 7/3 75 5/6 

ECH83 8/6 PCC88 11/9 6,5106 6/- 7R7 16/- 76 6/- 
GALS 3/3 757 8/9 80 5/8 ECL80 8/8 PCC89 8/6 
6.4E8 31- 7Y4 6/- 88 9l8 ECL82 61- PC9189 18/6 
6AQ5 6/- 7Z4 5/- 18612T 19/6 ECL89 10/6 PCFSO 6/9 
8AT8 51- 8D8 SI- 186BTA19/6 ECL86 10/8 PCF82 71- 
BAIIB 7/- 1001 11/8 807A) 6/- EPEE 7!- PCFS4 12/- 
BAYS 6/9 10C2 14/6 807E 4/9 EF38 3/3 PCF86 11/- 
687 8/8 10F1 4/9 818 49/- EF87A 7/- PCL8E 7/3 
8B8G 8/- 10F9 10/6 832 14/- EF39 4/8 PCL88 9/- 
8BA8 5/6 10018 10/- 868A 12/6 EE40 11/- POL84 7/5 
88E8 6/8 10LD1114/8 954 3/9iEF41 8/- P(1L85 101- 
6908G 16/- 10013 8/6 956 2/3,,EF42 8/9 POL88 10/6 
OBRO 8/- 10P14 9/8 959 2/ EF60-13R1/8 PENIS 3/9 
BBJB 5/9 10018 7/- 1826 5/6 EF60(A) 2/8 PEN46 8/6 
6BR7 8/8 12A6 2/8 5783 7/6 EF64 8/3 PEN46 4/6 
8BR8 9/6 12AH6 9/- 9001 3/6 EF80 4/6 PLIS 9/6 
813W8 6/9 12AT 8/8 900E 4/9 EF86 6/- PL38 9/8 
6BW7 6/- 12AT7 5/8 9008 6/9 EF86 7/6 PLIS 17/6 
6C4 2/8 12AU8 9/- ATP4 2/6 EF89 6/9 PL81 8/8 
805 5/6 124177 8/- AZ81 7/6 EF91 3/- PL82 e/B 
606 3/8 12AV8 6/9 AZ41 71- 2892 3/- PL89 6/6 
609 11/- 12A87 618 B96 6/9 EF168 9/9 PL84 718 
8CD8G 17/0 12BA6 7/- C1C 8/- EF184 9I6 PUN 8/8 
ECHO 6/6 128E8 6/6 CCH35 1318 E1432 7/8 PM84 9/6 
OD2 3/3 12BH7 8/9 CL33 9/- ELIO 3/9 PY4 12/8 
SDI 9/8 1208 5/8 CY31 718 EL88 7/- PYy.S 9/- 

, ODO 3/- 12E1 1718 D77 3/3 EL34 1118 P131 8/- 
801 4/9 12H6 1/9 DA30 11/6 ELIO 6/- P132 10/- 
608 7/6 121601 3/3 DAC32 9/9 ELSE 1216 P132 We 
6080 4/6 121701 8/- DAF91 4/6 EL41 8/- P180 618 
8013 4/9 12K701 4/6 DAF98 7/5 EL4E 7/9 PY81 8/3 
8F14 9/6 12K8 9/9 DF88 8/9 EL81 8/9 P182 9/9 
8015 9/8 12128GT 9/8 DF91 8/- EL84 8/6 P188 6/9 
6019 8/- 180701 4/6 DF98 718 ELIO 9/9 P166 9/- 
6E32 4/9 128A7 7/- DF97 7/6 EL91 8(9 PY800 9/- 
8033 4- 12267 4/6 DH83 6/8 ELM 6/8 PESO 9/6 
OHO 1/8 128H7 318 DH78 4I6 E8134 8/9 R19 9/6 
815 4/3 128.7( 5/6 DK92 9/8 EM80 7IB ALA 11/- 
675G 3/- 129K7 4/6 DK91 5/6 EM81 8/8 SP41 2/3 

GT 8Q7 GT 816 3/8 12807 8/8 DK96 7/3 EM85 9/8 80E6 16/- 
637 8/8 18133 6/8 DL99 7/8 EN81 181- 802160 4/8 

6.1701 7/8 19AQ6 
14/6 

7/9 DL83 9%e EY88 718 TDD4 8/6 
8K80T 6/- 191306 14/- DL76 8/- EY88 9/B 014 7l8 

018 7/8 
022 8/9 
024 16/6 
025 10/8 
028 8/8 

033 14%- 
035 12/8 
087 26/- 
050 4/9 
052 4/9 
076 9/6 
0713 4/8 
0107 1218 
0191 11/O 
17281 9/6 
U1188 16/- 
0301 12/8 
0309 8/8 
17329 916 
0839 11/8 
0404 8/- 
0801 19/- 
UABC80 7/- 
UAF42 7/9 
0841 7/- 
1113041 7/6 
UBC81 7/9 
1713080 7/9 
U8P89 7/8 
08L21 12/- 
0092 8/8 
00084 12/- 
00086 7/8 
00F80 18/8 
00E21 9/8 
00E42 7/3 
IICH81 7/9 
UOL82 918 
0CL83 12/- 
0041 7/6 
17146 6/6 
0F80 7/- 
178116 7/6 
1711138 14/6 
DP89 7/- 
17141 7/- 
UL44 14/- 
171.48 9/9 

0M8Ó 8/g 
URIC 7/6 
008 12/- 
11177 9/6 
1fU8 13/6 
UY1N 11/- 
11121 9/8 
0141 8/- 
17186 8/- 
VP4B 9/- 
VP28 2/9 
VP41 6/6 
VR106 6/8 
VR150 5/- 
W78 4/9 
W81 7/2 
Y61M 11/- 
163 8/8 
X86 11/- 
X88 79 
178M 11/- 
178 211- 
Y79 21/- 
881M 9/- 

4/ 9 3 9 
B 8/8 

ube.s 
Carr. s Ins. l': .. 

HIGHEST QUALITY - 
COMPARE OUR PRICES 

GUARANTEED NEW TYPES 

8 Months 12 Months 
MW 31/74 

MOST NULLARD, 
MAZDA, CO680R, 
EMITRON, EMI- 
SCOPE, BRIMAR, 
FERRANTI TYPES, 
PROCESSED IN 

OUR OWN 
FACTORY 

12in. £2. 0.0 £3. 0.0 

14in. £2.10.0 £3.10.0 

15-17 i n.£3. 5.0 £4. 5.0 

21 in. £3.15.0 £5.15.0 

£3;.15.0 
MW 38/24 
£4.15.0 

CAM 172 
NW 43/64 
83.0.0 

SPECIAL TEMPORARY OFFER 
Due to huge Bulk Special Purchase 
we are offering MW 31.74 Tubes at 
the unrepeatable price of 29/ -. MW 
38/24 ditto, 89/ -. Y.P. 12/8. The 
above are guaranteed for 6 months. 

P.M. SPEAKERS. :iii Top Makes. 

810. 7/6 7 0.4)0. 8/6 

VALUE! 
4 watt AMPLIFIERS 
excellent amplifier 1t ith 
high gain preamp stage, 
10F3 driving 105'14 output 
stage, complete with Sin. 
speaker. In attractive 2- 
tone ease. Tone control, 
negative reed -hack, ready 
for immediate use, indivi- 
dually tested. Amazing 
volume and clarity, ideal 
for guitars, record player, 
p.a. 
larms etc. Easily worth 

baby 
es. 

Our price whilst 
£b 

stocks last. Carr. 45/- 
Packing, etc. 7/6. 

100 RESISTORS 6;6 
Excellent. Olase 1 -3 watt. 

100 CONDENSERS 10/- 
Miniature Ceramic and Oliver Mica 
Condensera, 3 p5' to 5,000 pF. LIST 
VALUE OVER £5. 

12 POTS. Popular value.. 6K to 
2 Meg. Unused, mixed, pre- 4/6 
set. long sp., switched, etc. 
CONDENSERS. 25 Mixed. Electrolytic. 
Many popular sizes. List 10 
Value £6. Our Price 

SILICON RECTS. 
250V 600mA standard TY replace- 
meat. Top quality 8/6 (3 for 24/ -). 

3 VALVE AMPLIFIERS 
Klt of new parte, consisting chassis, 
mains and output transformera, valves 
(P61, 6060, 6E501 and all omponents. 
With full instructions for making high 
gain amplifier with separate base rN 
treble controls, negative feed- 29/_ 
baok,eto.Trulyunaeualvalueat 

CO-AX, low lose, 6d. yet, 36 yds., 
11/6, 50 yds., 22/ -. 100 yds., 42 /6. 
Co-ax Plugs, 1/8. Wall outlet hones 8 /6. 

NEW SHOP 
BRIGHTON 

OPENED IN LARGE PREMISES 

11 -12 North Rd., BRIGHTON 

With Widest Stooks, Keenest Prices: TV's, Radios. Valves, Transistors. 
Hi -Fi Equipment, Loudspeakers, Autoohangers, Cables, Components, Ste. 

AM /FM RADIOS 
Fantastic offer. 7 valves plue 
2 diodes. Contemporary Cabinet. 
Top quality and finish. A.P.i'. 
P.V.C. Absolutely comp- £11 lete Guaranteed 3 months 

PORTABLE RECORD PLAYERS. Take 
all sizes Recorde, all speeds, amplifier, 
auto- changer, Garrard new "Sllmllne" 
Gram. ln two -tone Case. 13 gns. 
All absolutely new. 

PORTABLE RADIOGRAMS. As above 
with 5 valve superbet radio. Med. and 
Long Wace. Fantastic value. 17 gns, 

TELEPHONE 0.0.D. ORDERS 

DISPATCHED THE SAME DAY. 

TRANSISTORS 
Guaranteed Top Qaality 

Huge reductions. Red Spot standard 
L.F. type now only 1/8- Wkite Spot R.F. 
2 / -. Mallard Matched Output Mu 
(00810 and 1.008Va), 12 /6. Receiver 
Kits (OC44. 0045(2), OC81D. 24/- 
0081(2), six translators. 

AF114 8/- 0026 12/8 0(181 516 

A1115 7/8 0036 14/- 0081D 5/6 
AP116 7/8 0044 5/6 00170 8/6 
AF117 7/- 0043 5/8 00171 8/t 
AF127 9/8 0072 6/6 13104 5/6 

ENQUIRIES WELCOMED 
Quantity Prices or Quotes tor Items 

not hated, particularly rare value. 

Poet: '1 Iba. 9/ -, 4 lbs. 2/8, 7 lb.. 8 /8, 15 Me. 4/ -. etc. (C.O.D. 2/- extra). ALL ITEMS LESS 5% AND POST FREE IN DOZENS. 

TECHNICAL TRADING CO 

RETAIL SHOP 
350 -352 FRATTON ROAD,' PORTSMOUTH. 

RETAIL. SHOP AND M 111. ORDER 

II-12 NORTH ROAD, BRIGHTON. Tel. 67999. 
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We can supply from 
stock most of the com- 
ponents and items 
specified on circuits 
published in this and 
other magazines and 
radio books. Let us 
quote for your circuit, 
first grade compon- 
ents at realistic prices. 

COMPONENTS. O AND 
7- EQUIPMENT 

ALL PREVIOUSLY ADVERTISED ITEMS IN STOCK 

Latest illustrated 
catalogue contains full 
details of Complete 
Range of Components 
and Equipment for 
the Home Construc- 
tor. 21- post free' 

DEAC RECHARGEABLE 
BATTERIES 

(a) 18 volt 100mA /H 4 x lin, diameter. 
Brand new sleeved, 301 -. 

(b) Ai above but 150mA /H, 35f, 
(c) 3.p volt 450mA /H, 1216, 
All types easily split into any multiple 
of 1.7 volt. Brand new. 

MULTI -METERS 
Multi -range test 
meters featuring easy 
to read scales and 
provided with full 
operating instruc- 
tions, lead and bat- 
teries. Suitable for 
amateurs, designers, 
repair shops, all do- 
mestic uses. Full 
details and specifica- 
tion in our catalogue. * PT34 I Kohm /volt E2 5 0 * MI 2 E2 9 6 * THL33 2 (illus.) E3 IS 0 

* EPIOK IO f4 9 6 * ITI -2 20 -- , - ES 5 0 
*TP5S 20 E5 19 6 
*EP3OK 30 E6 19 6 

* E0P5OK 50 E9 19 6 

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. 

NOMBREX TEST EQUIPMENT 
All transistor 
portable units 
supplied with 
full instruc- 
tions. 

LEAFLETS 
ON 

REQUEST 

*150 Kc /s to 350 Mc /s generator. RF, 
Mod., AF. 8 ranges. Leads, batt., 
instructions. E7.18.6, P.P. 2/6. * Resistance /Capacitance Bridge. 1 pF to 
100mFd and l ohm to 100meg. leakage, 
PF Tests, with bast, and Instructions. 
17.2.3. P.P. 2/6. * Power Supply. Gives any voltage 
I to IS D.C. up to 0.1 amp. From 
Mains. £5.17.6. P.P. 2/6. * Audio Generator, 10 c/s to 100,000 c /s. 
Sine and square wave. With batt. and 
Instructions. £15,2.3. P.P. 216. 

TO BUILD YOURSELF 
Mini Ranger Personal Radio, 4916, P.P. 116 
Ranger -3, Personal Radio, 4916, P.P. 116 
Sinclair Slimline, Personal Radio, 

4916, P.P. 116 
Quintet M /LW -5 79/6, P.P.21- 
PW-6 Superhet £7 19 6 
PW Celeste £9 19 6 
PW Spinette £10 19 6 

Leaflets and details on request. 

TEST LEAD KIT supplied in Pocket 
Pouch. Contains probes, leads, clips, etc. 

816. P.P. 9d. 

100 Kc /s QUARTZ CRYSTALS 
2 Pin: Octal or 3 Pin 151- ea. 
500 Kc /s 2 Pin 15/- 
455 Kc/s (AR88) 1216 
5000 Kc /s 2 Pin 101- 
10 Mcfs 2 Pin IV- 
27 Mc /s Radio Control ISf- 
(Over 600 Frequencies in Stock for 

all purposes). 
MAINS AND BATTERY 

RECORD AND TAPE DECKS * BSR UAI4 4 -speed C5 19 6 * Garrard Autoslim E6 10 0 * Unplugable Head Version E7 10 0 * SRPIO 4 -speed C5 7 6 * Garrard AT6 with Stereo 
Cartridge E10 19 6 * Collaro, 2 -track Deck Studio £10 10 0 

*4-track Deck E13 19 6 
P. & P. 51- any type above. * 9 volt Star, 45 r.p.m. 3916 * 45 or 33 r.p.m. Star, 9V 9216 * 45 r.p.m. Garrard, 6V 351- * 4 -speed B.S.R., 9V 5 gns. * Garrard 9V. 2- speed, 2 -track 

Tape Deck E12 IS 0 
P. & P. 316 any of above. 

STEREO AMPLIFIERS 

Complete with full 
function pre -amplifiers and controls. * SA80 4 x 4 watts £9 10 0 
*SAIS07x7 watts £I6 10 0 * SA300 15 x 15 watts E32 10 0 
Each amplifier completely self contained 
and designed for Mono and Stereo 
output. Supplied complete with full 
manual. Leaflets on any type on request. 
(Full range of Speakers, Tweeters and 
Decks in stock, see catalogue). 

CRYSTAL MICROPHONES 
P. & P. 116. Any type. 

Acos 39 -I Stick Microphone 32/6 
Acos 40 Desk Microphone IS /- 
Acos 45 Hand Microphone 251 - 
Lapel /Hand Microphone 1216 
MC24 Stick Microphone 251- 
100C Stick with Stand 3916 
BM3 Stick with Stand 52/6 
Lapel/Hand Magnetic 1216 

LIGHTWEIGHT 
HEADPHONES 

2,000 OHMS 
12/6, P.P. I1 -. 

4,000 OHMS 
1416, P.P. I / -. 

HIGH EFFICIENCY 

MINIATURE PANEL METERS 
*0 /50µA (D.C.) 3916 *0 /5mA (D.C.) 27/6 
*0 /5001/A (D.C.) 3216 *0 /300V (D.C.) 2716 
*0 /ImA (D.C.) 2716 "S Mecer 35/- 
All Brand New Boxed. * Available Clear 
Plastic Front or Black Moulded. 
200µA D.C. Edge meter 69/6 
I mA D.C. Edge meter 5916 

3/ x I inch Front Panel. 

POCKET SOLDERING IRON. 30 
watts. 220/250 volts A.C. Complete with 
pointed bit, mains plug, carry pouch. 
14,6, P.P. 116. 

Crystal Contac Microphone 1216, P.P. 9d. 
2K, /-track Tape Head IS/ -, P.P. 9d. 
Telephone Recording Attach- 

ment 12/6, P.P. 9d. 
4- channel Transistor Mixer 

Unit 5916 
Tape Jack Radio Tuner 29f -, P.P. If- 

SCOOP! BOAC VHF 
POCKET RECEIVERS 

Complete 
units with CS 
5B VHF Detec- 
tor, 5 -V6 /8R 
(OC44) Tran- 
sistors, 3.9V. 
450mA re- 
chargeable 
Deac battery, 
2 -OA91, OA 
10 rectifiers, 
IK ohm stetho- 
scope headset, 
moulded cas- 
ing, etc. 

Complete Unit 
with Full Circuit JJ, P.P. 2r -. 

OR DEAC BATTERY HEADSET 
1216, P.P. 116. 15f -, P.P. If -. 

Unit less DEAC & HEADSET 12/6, P.P. 1/6 

FIELD STRENGTH METER 
Five channels cover I Mc /s to 200 Mc /s. 
Fitted 200 microamp meter for CW or 
R.F. Indication and Earphone for A.F. 
monitoring. Designed for checking all 
types of transmitters. Size 4 x 21 x 2 }in. 
Complete. Ready co Use, with instructions 
and telescopic aerial, 69/6. Post Free. 

á WATT 4 TRANSISTOR 
AMPLIFIER 

Improved 
Version. 
I } watt peak 

output. 
-f- 3d B 70 c/s 
to 12 Kc /s. 
Output to 3 

ohm speaker 
9 volt oper- 
ated. 
Details on 
request. 

Built and 
Tested 

59/6 OR 
P.P. 116 

Kit of 
Parts 
5216 
P.P. 116 

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. 11 -. 
2. For PP4, PP7, PP9, 9 volt Portable 
Radio and Equipment, Supplies up to 
300mA, 4916. P.P. 21 -. 
3. De Luxe version of No. 1 also 
charges PP3 type batteries. 

24, -. P.P. 11 -. 

TYPE 38, TRANSMITTER RECEIVER 
Complete with 5 valves. In new condition. 
These sets are sold ithout guarantee 
but are serviceable. 22/6 P.P. 
7.4 to 9 Mcis. 2/6 
Headphones 716 pair. Junction Box 2/6 
Throat Mike 416. Aerial Rod 216. 

Henry's Radio Ltd 
PADdington 1008/9 

303 EDGWARE RD., LONDON W.2 
Open Monday to Sat. 9 -6. Thurs. I o'clock. 

PLEASE TURN TO BACK PAGE I 
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Practical Wireless 

ALL of these blueprints are drawn full -size 
sets are now out of print, constructional 

for those marked thus ( *). 

Send (preferably) a postal order to cover the 
PRACTICAL WIRELESS, Blueprint Dept., Ge 
London W.C.2. 

lOr 

r 

BLUEPRINT 
SERVICE 

and although the issues containing descriptions of these 
details are available free with each blueprint except 

cost of the Blueprint (stamps over 6d. unacceptable) to 
orge Newnes, Ltd., Tower House, Southampton Street, 

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 ... 
The PW Everest Tuner 

The PW Britannic Two 
The PW Mercury Six ..- 

The PW Regency .. 
The PW Internatonal Short Wave Two 

RECEIVERS 

The Tutor 

The Citizen * - -. ... 

Junior Crystal Set 

Dual -wave Crystal Diode 

Modern One -valver 

All -dry Three ... 

Modern Two -valver 

A.C. Band -pass Three ... 

A.C. Coronet -4 

A.C.'D.C. Coronet ... 

The PW Pocket Superhet 

* 

SF- 

St- 

Sr- 

776 

61- 

5,- 

31- 
5- 

PW94 2- 
PW95 2'6 

PW96 216 

PW97 316 

PW98 316 

PW99 41- 

PW I00 47- 

PW I01 4- 

57- 

MISCELLANEOUS 
The PW 3 -speed Autogram ... 8f- 
The PW Monophonic Electric Organ er- 
The PW Roadfarer * ... 

The PT Band III TV converter 116 

The Mini -amp * 51- 

The PT Olympic * 716 

The PT Multimeter * ... 57- 

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 276 

Midget Short Wave Two PW38a 216 

Simple S.W. One -valver PW88 216 

Pyramid One -valver PW93 276 

BBC Special One -valver AW387 276 

A One -valver for America AW429 276 

Short -Wave World Beater AW436 376 

Standard Four Valve S.W. ... WM383 376 

Enthusiast's Power Amplifier WM387 3l6 

Standard Four Valve ... WM391 316 

Listener's 5 -Watt Amplifier ... WM392 316 

QUERY COUPON 
This coupon is available until 6th December. 1963, 
and must accompany all queries in accordance 
with the notice on our "Letters to the Editor" 

page. 

PRACTICAL WIRELESS. DECEMBER, 1963. i 
J 

r 

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 
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"THE CONTESSA" 
* COMBINED PORTABLE AND 

CAR RADIO * 
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 

TOTAL COST OF ALL PARTS dial with slow motion tuning. Two colour 

£9 I 9 6 
lue or Beige cabinets with Gold handles, 

7} 
P.R. P. P. 3'6 

grilles and fittings. Size 101 x x 34in., 
includes car aerial sockets, recording 

Fully Detailed and Illustrated sockets. 
Leaflet on request. * 6 Mallard Transistors and 2 Diodes 

All parts sold separately. Guaranteed the Best Obtainable. 
Attractive Appearance -Reliable Design -Quality Performance 

UNBEATABLE FOR QUALITY AND VALUE 

ALL UNITS 
ISOLDSEPARATELY 

SCOOP! MINIGRAM TRANSISTOR 
PORTABLE RECORD PLAYED 

Made by well known Britisl 
manufacturer. Features ready 
built 4- transistor printed circuit 
I watt amplifier, elliptical speak 
er and volume control. Low 
current star, constant speed 45 
r.p.m. turntable with crystal 
pick -up. Strong moulded two 

colour cabinet with hand 
le. Plays anywhere on long 

life 9 volt battery. Re- 
quires less than half an 
hours work to connect 
up using ready built 
units and easy ins. 
tractions. 

TOTAL 7(16P.P. 
COST 

(BATTERY 
3i9 EXTRA) 

* TURNTABLE WITH PICKUP. 3916 P.P. 216 

51- P.P. l'- 

VALUE 
READY BUILT AMPLIFIER * TWO TONE CASE WITH * 351- HANDLE. 
WITH SPEAKER AND EXCELLENT QUALITY AND VOLUME CONTROL P.P. 21 -. 

10 WATT TRANSISTOR HI -FI 
AMPLIFIER 

Ideal for all Mono and Stereo 1 -11-F1 systems 

Coll far demonstration -any time. 

Built ready 
to use 

E5.19.6 2?: 
OR KIT 

E5.15.6 P.P. 21 -. 
(Mains Unit 
69'6 P.P. 2'6) 

40 C/S TO 20 KCS IdB 

LESS THAN 0.3 TOTAL 
DISTORTION 

100mV INPUT FOR 10 
WATTS OUTPUT 

6- Transistor and Diode built on to 4 x 24in printed circuit 
Latest high gain high stability design. No bulky transformers. 
Total average current 300mA on 24 volts. Can be used with 
batteries or our optional mains unit. Supplied complete with 
circuits and details. Ideal for portable or domestic Hi -Fi system, 
Loudhailers, modulators, cine equipment etc Any voltage 
from 44 to 24 volts can he used. 
COMPLETE BOOKLET FREE ON REQUEST. 
PERFORMANCE EQUIVALENT TO VALVE AMPLIFIERS OF 
FOUR TIMES THE PRICE AND MANY TIMES THE SIZE 

7-TRANSISTOR REC 

Y 

e 

s 

Built and 
+Ready to Use T 

£5.I9.6 12/18 
(main 

'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 12 kc /s. - 15 db cut at 50 c/s and 12 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. 
I. SrvV sensitivity. 

Complete with cir- E5. I O O cuit and details P.P.21- 
or kit 9916. P.P. 2' -. 

DRD /PLAYER /RADIOGRAM "CAPRI" POCKET 
AMPLIFIER 

RADIO 
6- TRANSISTOR 
SUPERHET 4 watt peak output. 

Full Treble and 
Bass boost and cut. 

40 cis to 20 kc/s 

3dß. 

O Inputs for Pick -ups, 
Radio Tuners, Mi- 
crophones, mixers, 
etc 

WO VERSIONS AVAILABLE 
volt for 15 ohm speakers 

s unit 80'- extra). 
olt for 3 ohm speakers 
unit 49'6 extra). 

e only 6- x 24- x 
for mains or battery, portable or 

;tic record player, grams, etc. 
Booklet Free on Request 

P.P. 21 -. 9/12 v (Complete (main s with full Six descriptive Ideal 
Booklet) dome 

Call for demonstration. 

4- WAVEBAND 
COMMUNICATIONS RECEIVER. 

550 kc/s to 30 Mc!s.- BFO -AVC- 
Noise Limiter- Bandspread -"S" Meter 
-Telescopic Aerial. Full World Wide 
Coverage. 
PRICE £24.15.0. P.P. IO' -. With Full 
Instructions. BRAND NEW IN CAR- 
TONS. Detailed Leaflet on request. 

Size only 44 x 24 x I }in 

REALLY 
POCKET 

SIZE! 

The most compact 6- transistor and 
diode radio with speaker available to 
the home constructor. Features the 
latest in miniature components and 
circuitry. Supplied with Mallard transis- 
tors 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 illus- 
trated building instructions. Push -pull 
output coupled with a sensitive and 
selective circuit make the "CAPRI" 
hard to beat. Fitted Earphone /Record 
Socket. Full tuning on medium waves 
with long wave Light. All parts sold 
separately. 
TOTAL COST 
OF ALL PARTS 7916 P.P.2'- 
(Battery 216 extra.Earphone 616 extra.) 

Illustrated leaflet on request. 

TRANSISTOR 
1 

TAPE 
RECORDER 
The best obtainable 

Henry's Radio Ltd. 
303 EDGWARE ROAD, LONDON, W.2 

PADdington 1008/9 
Op en Monday to Sat. 9 -6. Thurs. I o'clock. 

WELL KNOWN "MINT" TWO TRACK 
RECORDER. Features 4- Transistor push -pull 
amplifier, 2 motors, single switch operation, pause, 
speed, wind /rewind, record /playback. Can be used 
horizontally vertically, carried or table top. Take it 
anywhere. 
Reduced from 12 gns. NOW E7,15.0 P. 8 P. 316. 
Fully guaranteed -complete with microphone, 
tape, batteries and fully detailed booklet. 

COMPONENTS I FULLDETAILED AND ILLUSTRATED I 

EQUIPMENT I 
CATALOGUE, 

VALVES, CRYSTALS CA AND I 2/ 
HI -FI I HI -FI EQUIPMENT. (NOW 

I INCLUDES 8 PAGE SUPPLEMENT) I POST FREE 
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