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PRACTICAL WIRELESS April, 1964 

SOLDERING INSTRUMENTS 
AND EQUIPMENT 

DESIGNED FOR 

THE AMATEUR'S 
RADIO STATION 

ILLUSTRATED 
List No. 70 g" BIT 

IN 
PROTECTIVE 
SHIELD 
List No. 68 

for catalogue apply direct to:- 
Sales and Service Dept., 

ADCOLA PRODUCTS LTD., 

ADCOLA HOUSE, 
GAUDEN ROAD, LONDON, S.W.4 

Telephones Telegrams 
MACaulay 4272 & 3101 SOLJOINT LONDON SW4 

JACKSON 
the big name in PRECISION componentc 

Precision built radio components are an im- 

portant contribution to the radio and 

communications industry. Be sure of the best 

and buy Jackson Precision Built Components. 

BALL DRIVE DIAL 
A welcome addition to our 
range which incorporates 
our well -tried 6 -1 Ratio 
Epicyclic Ball Drive inside 
a complete 4" dial. This 
unit fits on the outside of 
the panel. Cat. No. 4489, 
retail price 18f9. 

This Ball Drive Dial is used in the 3 transistor S.W. convertor 
together 

at 6i9. 
the 

15 pl' atg6,9. 
pi, 
C.00 9 8, 25pF 

It's reliable if it's made by JACKSON . 

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

Phone: Croydon 2754 -5. Grams: Walf lco, Souphane, London 

OSMOR 
CHANGE OF ADDRESS 

To 

540 PURIEY WAY 

CROYDON 
(NEAR AIRPORT) 

SURREY 
Telephone 

CROydon 5148 -9 
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- aCC »e4 crud Mon. -Sat. 9 a.m. 
-5.45 p.m. 

Wednesday 1 p.m. 

Special 24 Hour 
Express Mail 
Order Service 

AC2/PEN 
1916 

AC2/PEN 
DD 1916 

AC/TP 291- 
AC/VPI-5-7 

I S'- 
AZI IS'- 
AZ31 13/6 
B36 9'- 
CIC 101- 
CCH35 201- 
CL33 12/6 
CY I 15'- 
CY3I 1216 

D77 41- 
DAC32 916 
DAF9I 5'- 
DAF96 616 
DCC90 1216 
DF33 916 
DF9I 316 
DF92 71- 
DF96 616 
DH63 61- 
DH77 71- 
E1102 111- 
DK9I 516 
DK92 71- 
DK96 7/6 
DL33 816 
DL35 I0/- 
01.91 7'- 
DL92 51- 
DL93 71- 
DL94 71- 
DL96 6'- 
EA50 2'- 
EABC80 516 
EAC9I 41- 
EAF42 916 
EB34 216 
EB4I 61- 
E1391 4'- 
EBC3 211- 
EBC33 4/6 
EBC4I 816 
EBC8I 101- 
EBF80 716 
EBF83 81- 
EBF89 716 
EBLI 21'- 
EBL21 21'- 
ECC35 8'- 
ECC40 IS'- 
ECC81 41- 
ECC82 5r- 
ECC83 Sr- 
ECC84 616 

ECC85 716 
ECC88 1216 
ECC9I 3,- 
ECF80 716 
ECF82 816 
ECH3 2116 
ECH2I 211 - 
ECH35 10'- 
ECH42 9/6 
ECHBI 71. 
ECH83 816 
ECL80 616 
ECL81 101- 
ECL82 9/6 
ECL83 1016 
ECL86 916 
EF6 211 - 
EF9 21'- 
EF22 14'- 
EF36 41. 
EF37 8'- 
EF37A e1. 
EF39 41. 
EF40 151- 
EF4 I 81- 
EF42 10/. 
EF50A 316 
EF50E 31. 
EF80 51- 
EF85 51- 
EF86 7/. 

EF89 81- 
EF91 4'. 
EF92 41. 
EF95 51- 
EF98 101- 
EF183 8'. 
EF184 81- 
EK32 816 
EL3 2116 
EL32 416 
EL33 101 - 
EL34 141- 
EL35 101- 
EL37 1716 
EL38 17/6 
EL4I 9'6 
EL42 9'6 
EL8 I 12/6 
EL84 61- 
EL85 101- 
EL90 8/6 
EL9I 4,. 
EL95 1016 
EM80 816 
EM8I 816 
EM84 8'. 
EM85 101- 
EY51 716 

EY8I 816 
EY83 1216 
EY86 71- 
E791 31- 
EZ35 61- 
EZ40 71- 
EZ4I 71- 
EZ80 5/6 
EZ8I 516 
EZ90 416 
E1148 21- 
FC2 15'- 
FC2A 1716 
FC4 151- 
FW4/500 91- 
FW4/800 91- 
GZ30 10/6 
GZ32 1016 
GZ33 1913 
GZ34 13/6 
GZ37 1913 
HABC8010'- 
V-1L41 81- 
HL4IDD 8/6 
HL92 816 
HLI33DD 

916 
HN309 251- 
1W4/350101- 
1W41500 101- 
KT33C 8r- 
KT36 1716 
KT6I 916 
KT66 151- 
KT76 101- 
KT81 81- 
KTW6I 8'- 
L63 5'- 
LN152 616 
LN309 9'- 
LZ319 12/6 
MKT4 17/6 
MS4B 1716 

MVS/PEN 
1716 

MVS/PENB 
1S'- 

MU14 91- 
MX40 IS'- 
N18 8'- 
N37 14/- 
N78 2216 
N 108 26/- 
N308 18/- 
N339 301- 
N369 1016 
OD3 
OZ4 5'- 
P2 10'- 

PABC80 13r- 
PCC84 71- 
PCC85 916 
PCC88 1216 
PCC89 816 
PCF80 716 
PCF82 716 
PCF84 12/6 
PCF86 12/6 
PCL82 7+6 
PCL83 9'- 
PCL84 7/- 
PCL85 716 
PCL86 12/6 
PENA4 1916 
PEN4DD 

22/6 
PEN4VA 

17/6 
PEN36C 

201- 
PEN45 10'- 
PEN45DD 

25'- 
PEN46 Sr- 
PEN45DD 

20'- 
PENDD4020 

201- 
PL33 1S'- 
PL36 12/6 
PL38 181- 
PL8I 716 
PL82 7/6 
PL83 716 
PL84 81- 
PL820 181- 
PM24M 1316 
PX4 151- 
PX25 251- 
PY31 151- 
PY32 1016 
PY33 10/6 
PY80 7/6 
PY81 6/6 
PY82 S/6 
PY83 81- 
PY88 10/- 
PY800 10'- 
PZ30 15'- 
Q595/ 10 101- 
QSI50/I5 

101- 
112 10'- 
R16 17/6 
R19 16/- 
R20 16r- 
SP41 316 
SPEI 316 

T41 IS 1- 

TDD4 1216 
TDD13C 

I7/6 
TH4I 201- 
TY86F I2/6 
U10 9r- 
U12 9/- 
U14 9r- 
U22 8'- 
1.124 21'- 
U25 1I'- 
U26 W- 
W1 
1.135 1716 
U37 17/6 
U47 11r- 
1.150 71- 
U52 41- 
U76 6/6 
U78 416 
U145 10/6 
U191 13/6 
U251 IS'- 
1.1281 15'- 
0282 19/6 
U301 18/6 
U329 151- 
0339 13/6 
U403 101- 
U404 10/- 
U801 1916 
UABC80 5/6 
UAF42 816 
UB4I 7/6 
UBC41 816 
UBC8I 101- 
UBF80 7/6 
UBF89 7'- 
U8L21 201- 
UCC84 1116 
UCC85 71- 
UCP80 12/6 
UCH21 20r- 
UCH42 816 
UCHBI 7'- 
UCL82 9'- 
UCL83 1116 
U F41 716 
U F42 716 
U F80 7/. 
U F85 716 
U F86 12/6 
U F89 6r- 
UL4 I 8/- 
UL44 201- 
UL46 1416 
UL84 6/- 
U L85 7/6 

UM80 1016 
URIC IV- 
006 1716 
UU8 151- 
UU9 716 
UYIN 1216 
UY21 1516 
UY4I 716 
UY8S 61- 
VP4 151- 
VP4A 151- 
VP4B 15r- 
VR 105/307'- 
VR I50/307/- 
W61 II/- 
W76 51- 
W77 41- 
W81 61- 
W8 IM 61- 
X41 22/6 
X61 M 101- 
X65 1216 
X76 12/6 
X76M 12/6 
X78 261- 
X79 40'- 
Y61 101- 
Y63 101- 
Z63 716 
Z66 10/- 
Zn 41- 
Z152 5r- 
Al 1111- 

C5 101- 
D5 816 
D6 10/- 
H5 916 
L4 51- 
N5 916 
R5 5/6 
S4 7/- 
55 51- 
T4 316 

IU5 519 
2P 22/6 
3A4 St- 
3A5 1016 
3Q4 81- 
3Q5 9/- 
3S4 516 
3V4 7'- 
504 41- 
5V40 7/9 
5Y3G 416 
5Y3GT 516 
5Z4G 716 
SZ4GT B'6 
6A7 9'- 
6A8G 8/6 

6A8GT 1316 
6AC7 61- 
6AK5 Sr- 
6AL5 41- 
6AM5 S. 
6AM6 41- 
6AQ5 616 
6AT6 61- 
6AU6 9'- 
6BBG 216 
6BA6 6/- 
613E6 61- 
6BG6G 15r- 
613.16 61- 
6BQ7A 1216 
6BR7 1016 
6857 1216 
6BW6 9'- 
6BW7 9'- 
6C4 316 
6C5GT 8/- 
6C6 616 
6C9 1216 
6CD6G 251- 
6CH6 101- 
6CW4 16'- 
602 41- 
606 S/6 
6E5 10'- 
6F1 1016 
6F6 6/9 
6F I2 41- 
6F13 10'- 
6F14 101- 
6F15 1216 
6F19 12/6 
6F23 1016 
6F25 16/6 
6F26 13/6 
6F33 5/6 
6H6 2/- 
6J5 5/6 
615G 416 
615GT S/- 
617 716 
617G Sr- 
6J7GT 716 
617 7/6 
6K7G 2'- 
617GT 716 
6K8 916 
6K8G 4/- 
6K8GT 9/6 
61(25 17/6 
6LI 10'- 
6L6 7/6 
6L7 10'- 
6LI8 101- 

6LI9 IS'- 
6N7GT 916 
6P25 1016 
6P28 12/6 
6Q7 9/6 
6Q7G 6r- 
6Q7GT 816 
65A7 7'- 
6SC7 8/6 
6SF5 101- 
6SG7 71- 
65H7 6'- 
6517 616 
65K7 5/6 
65L7GT 516 
6SN7GT S'- 
6SQ7 816 
64UGT 10'- 
6U5G 716 
6V6G 41- 
6V6GT 
6X4 416 
6X50 5/- 
6X5GT 816 
6/30U 1216 
765 1216 
7B7 816 
7C5 81- 
iC6 8/6 
7D5 15/- 
706 15/- 
7D8 IS'- 
7H7 61- 
7S7 1716 
7Y4 616 
8D3 41- 
9BW6 1216 
OCI 12/6 
0C2 17/6 
OFI 10'- 
0F9 12/6 
OLD!! 151- 
0P13 151- 
OPI4 19'- 
IDS 2316 
2A6 6/6 
2AH8 II F. 

2AT6 716 
2A-17 5r- 
2AU6 1716 
2AU7 5/- 
2AX7 51- 
2BA6 716 
213E6 716 
2BH7 101- 
215GT 4r- 
217GT 8/6 
2K7GT Sr- 
2K8GT 10r- 

2SA7 B/6 
2517 81- 
2SK7 6'- 
2SL7 81- 
2SN7 101- 
2SQ7 12r- 
4H7 10r- 
4R7 10r- 
9AQ5 81- 
9BG6G IS'- 

20DI 101- 
20D2 211- 
20F2 17/6 
20L I 22/6 
20PI 151- 
20P3 241- 
20P4 201- 
20PS 20r- 
25A6 8r- 
25L6 
25Y5 8'- 
25Y5G 81- 
25Z4 716 
25Z5 81- 
25Z6 816 
27SU 1916 
30C1 91- 
30C15 1216 
30F5 10'- 
30FLI 10/6 
30LI 816 
30L15 11'- 
30P4 181- 
30P12 101- 
30P16 91- 
30P19 17/6 
30PL I IS'. 
30PLI3 1216 
30PL14 12/6 
35A5 15'- 
35L6GT 816 
35W4 616 
35Z3 1S'- 
35Z4 616 
35Z5 8/6 
415TH 2216 
42 1216 
5005 10'- 
50CD6G 

301- 
50L6 816 
75 8/- 
78 7/6 
80 716 
85A2 1216 
18581 301- 
807A 7/6 
80713 71- 
12Q7GT 6'- 

COMPLETE VALVE LIST 
METAL RECTIFIERS 

FREE WITH ORDER 
BRAND NEW TRANSISTORS 

RMI 716 14A86 23'- I6RD 2-2-8-I 121- (FCI42) 0C44 5'- 0074 81- OCBI D 5r 
RM2 8'- 14A97 26'- 16RE 2-1-8-I 10'- (FCI50) 0C45 51- 0075 81- OC81 m /pr. 1216 
RM3 10r. I4A100 28r- 18RA I-I-8-I 51. (FC I18) OC71 Sr- 0077 8'- OC82 61- 
RM4 17/6 I4RA I-2-3-2211-(FC301) 18RA I-1-16-I 7'- (FCI 16) 0072 81- OC8I S/- 0082D 61- 

RM5 1916 I4RA I-2-8-3 251- (FC3I) I8RD 2-2-8-1 161- (FC124) SILICON 
400 volts 350 mA 

RECTIFIERS 
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, I55. 114, 354, 3V4 ... ... Set of 4, 171 -. 
DAF91, DF9I. DK91, DL92, DL94 ... ... Set of 4, 171 - 
DAF96, DF96, DK96, DL96 ... ... ... Set of 4, 251- 

R,B.T6 VALVE MAIL O R D E R CO. Open^Daiyao Oa¿Os 
211a STREATHAM ROAD MITCHAM SURREY 
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1106 . 
RADIO -AMATEUR GEAR 
EDUCATIONAL KITS 

.1.1.. 

PRACTICAL WIRELESS April, 1964 

TEST INSTRUMENTS _j 
H I - F I E Q U I P M E I 

Stith the clearly-written ínvtrvrctíon mannish_ 
es gone rein hrrilcl crrri/ Of these models... 

nitre the strorld's he.st cclrriprrrerrt-cciicl ticcrc money 
AMATEUR BANDS RECEI- 
VER. Model RA -1. 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 Kit L39.6.6 

Assembled 152.10.0 

SW HI -FI MONO AMPLIFIER. Model MA -5. A low- priced 
amplifier based on the S -33. Printed circuit construction makes 
it easy to build. Kit 110.19.6. Assembled L15.10.0 
STEREO CONTROL UNIT. USC -I. Luxury model with 
inputs to suit any pick -up or tuner. Kit 119.10.0 Assembled 126.10.0 
MONO CONTROL UNIT. Model UMC -1. Ideal for use 
with MA -12 or similar amplifier. Kit 18.12.6. Assembled ¿13.12.6 
HI -FI EQUIPMENT CABINETS. Large range, in kit form 
or assembled and finished, available to meet various needs. Details 
on request from 17.7.0 to 137.16.0 

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

1 <?i? ,lsïti Kit 139.17.6 
Assembled 148.17.6 

__- __- 
HI -FI F.M. TUNER. Tuning 
range 88 -108 Mc s. Tuning unit 
(FMT -4U) with 10.7 Mcis. 
I.F. output (L2.15.0 inc. P.T.). I seaeerpey 
I.F. Amp. (FMA -4U) complete 
with cabinet and valves, 
(113.3.0). Total Kit 115.18.0 
Assembly can be arranged. 

6W DE LUXE AMPLIFIER. Model S -33H. An inexpensi.e 
Stereo -Mono amplifier, with high sensitivity. Suitable for Decca 
Deram cartridge Kit ¿15.17.6. Assembled L21.7.6 
6 TRANSISTOR PORTABLE. Model UXR -I. Prealigned 
I.F. transformers. Printed circuit, 7 x 4in. high flux speaker. Real 
hide case. Very easy to build ... ... ... Kit 112.11.0 
SHORTWAVE TRANSISTOR PORTABLE. Model RSW -I' 
Two short bands, trawler and medium wave Kit ¿19.11.6 
HI -FI A.M., F.M. TUNER. Covers F.M. 88 -108 Mc, s. A.M. 16 -50, 
200 -550, 900 -2,000 m. Tuning heart (14.13.6 inc. P.T.) and I.F. 
Amp. 121.16.6. Printed circuit board. Total ... Kit 126.10.0 

"OXFORD" DE -LUXE TWO 
WAVEBAND TRANSISTOR 
PORTABLE. Model UXR -2. The 
ideal domestic, car, or personal 
portable receiver. 10 Semi -con- 
ductors. Send for full details. 
114.18.0 Kit. (Inc. P.T.). 

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

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

PA AMPLIFIER. Model PA -I 50 W. (rms.) 
100 W. pk. output. For vocal and instrument 
groups, guitars, etc. 4 inputs, 2 loudspeakers. 
'Magic eye' volume indicator, variable tremolo, 
speed and depth control. Dimensions 20in. high 
x 3lin. wide x 13ín. deep. Send for full details. 

Kit 154.15.0. Assembled 174.0.0 
Legs optional extra. 1716 per set of 4. RG-I 

PORTABLE SERVICE OSCILLOSCOPE. Model OS -I. 
Compact portable scope, ideal for servicing and general work. 
Printed circuit. Kit 121.18.0. Assembled 129.8.0 
Sin. OSCILLOSCOPE. Model 0 -I2U. Wide band amplifiers 
essential for TV servicing, F.M. alignment. etc. T.'B covers 10 
ús -500 kcjs in 5 ranges. Kit 135.10.0. Assembled 143.10.0 
VALVE VOLTMETER. Model V7A. Measures up to 1,500 
volts (D.C. and R.M.S.) and 4,000 pk. to pk. Res. 0.112- I,000Miz 

Kit 113.18.6. Assembled 119.18.6 

COMMUNICATIONS TYPE RECEIVER 
Model RG -1. An excellent low cost receiver 
Freq. con.: 600 kus -1.5 Mc:s. 1.7 Mc:s-32 Mc:s. 
MW band of 1,500 kcls to 600 kc s. A two speed 
tuning drive. R.F. "front end" supplied assembled, 
aligned and tested. Send for details. Kit 139.16.0 
Assembled L53.0.0 

6W STEREO AMPLIFIER. Model S -33. 3 w /chl. Inputs for 
radio -cape -gram. Stereo :Mono, ganged controls, Sensitivity 200 mV 

Kit 113.7.6. Assembled E18.18.0 
MULTIMETER. Model MM -I U. Ranges: 0 -1.5 v. to 1,500 
v. A.C. and D.C. 1501í.G -15A D.C. 0.212 to 20Mí2 4 }in. 501:LA 
meter. Kit 112.18.0 Assembled 118.11.6 
R.F. SIGNAL GENERATOR. Model RF-1U. Up to 100 Mc s 

fundamental, 200 Mc's on harmonics. Up to 100 mV output all 
bands. Kit 113.8.0 Assembled 119.18.0 

250 
AMERICAN HEATHKIT MODELS 
Fyll details of direct Mail Order Scheme and 
catalogue can be obtained from us for I'- post 
paid. (FREE to Service Departments.) 

AMATEUR TRANSMITTER. 
Model DX -40U. Self- contained. 

DX -40U 80 -10 m. Power input 75 w. CW., 
60 w. peak C.C. phone. Output 

40 w. to aerial. Prov. for VFO Kit 133.19.0. Assembled L45.8.0 

DAYSTROM LTD. 
Dept. P.W.4, 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. ISO w. 
D.C. input, self contained with 
power supply. Modulator, VFO Kit 179.10.0. Assembled ¿104.15.0 

DX-I000 

Send me FREE BRITISH CATALOGUE (Yes No) I 

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

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

ADDRESS_ 

L 
PW4. I 
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Incorporating STERN RADIO LTD., PREMIER RADIO, CLYNE RADIO LTD. 
Three well -known names with a reputation for quality and service. 

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

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 
pass filter 5 -9 Eels. Totally enclosed in case 

n 
KIT OF PARTS x 41' £10.0.0 (Carr. 

ns. 5 / 
-ì. 

& TESTED 
D £13.13.0 

Instruction book and detailed price list (free with kit) available separately 
at 3/6 Poet Free. 
MULLARD "5 -I0" MAIN AMPLIFIER 

For use with MULLARD 2 or 3 valve pre- 
amplifiers with which an undistorted 
power output of up to 10 watts is obtained. 
SPECIFIED COMPONENTS and MUL- 
LARD VALVES including PARTRIDGE 
MAINS TRANSFORMER and choice of 
PARMEKO or PARTRIDGE Output 
Transformer 
COMPLETE KIT 10.0.0 
(Parmeko Output Trans.) 
ASSEMBLED AND ÿ13.10.0 (Carr. & Ins. 6/6). TESTED 

ABOVE incorporating PARTRIDGE OUTPUT TRANS. £1.8.0 extra. 
Instruction boos und detailed price list (Ire, with kit) available separately 
at 2/- Post Free. 
THE MULLARD 5 -IORC AMPLIFIER 
The popular complete "5 -10" incorpora- 
ting Passive Control Unit providing up to 
10 watts high quality reproduction with 
input of 600 mV. Specified components 
and new MULLARD VALVES. Includes 
PARTRIDGE MAINS TRANSFORMERS 
and choice of PARMEKO or PARTRIDGE 
Output Transformers. Surplus Power 
available for Tuner. 

KIT 
COMPLETE £12.0.0 
AND ESTED £16.0.0 Ins. 7j6 

PUT 
With 

TRANS. 1.8.0 ex 
Instruction book and detailed price list (free with kit) available separately 
at 2/- Post Free. 

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

KIT OF PARTS £8.8.0 
ASSEMBLED £11.10.0 AND TESTED 
Complete to the MULLARD specification 
including PARMEKO OUTPUT TRANS- 
FORMER. Switched inputs toi- 78 and 

L.P. records plus a Radio position. Extra power to drive a Radio Tuning 
Unit is also available. (Carr. & Ins. 6 /0). Please state L.S. impedance. 
Instruction book and detailed price list (free with kit) available separately 
at 2/- Post Free. 

THE "MONO- GRAM" 
**saw A small Amplifier of genuine high qualIty 

performance. Incorporates MULLARD 
ECL86 Valve. separate BASS and TREBLE 
controls. PARTRIDGE output Trans- 
former producing up to 3 watts undis- 
torted output. (Carr. & Ins. 3/61. 

.::.::::::: r,o.. Kit of £4.10.0 and Tested £6.0.0 
Instruction book and detailed price list (free with kit) available separately 
at 2/6 Post Free 
Perfectly suited for Portable Installations for , 

which purpose we offer PORTABLR CASE 
(0.10.0), the AMPLIFIER (Kit) and £9.0.0 8' x 5 SPEAKER (X1.0.01. All for 
Alternatively with ASSEMBLED £10.0.0 AMPLIFIER 
(Carr. & Ins. 5/ -). 
The Case quoted above will accommodate some 
9 -speed Single Record Units. A larger model i 

available for extra 10 / -. With this Equipn) m. a 
COMPLETE PORTABLE REC- £14.0.0 ORD PLAYER can be built for 

PRICE REDUCTIONS 
(a) THE KIT OF PARTS to build both the "5-10" £15.15.0 
Amplifier and the 2 -Valve Pre -Amplifier 
(Carr. & Ins. 6 /61. £21.10.0 (al Assembled and Tested 
(b) THE KIT OF PARTS to build bosh the "5 -10" £19.10.0 -Amplifier and the 3 -valve Pre- Amplifier 
(Carr. & Ins. 10 / -i. £25.10.0 (b) Assembled and Tested 
With PARTRIDGE OUTPUT TRANSFORMER 61.6.0 extra. 
MULLARD 2 -VALVE PRE -AMPLIFIER TONE 
CONTROL UNIT 
Employing two EF66 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 for the latest 

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

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

KIT OF 
PARTS £6.6.0 ASSEMBLED £9.10.0 Ìns. 5/ -). 
Instruction book and detailed price list (free with kit) available 
separately at 2/- Post Free. 

THE "TUDOR" 
STEREO AMPLIFIER 

PRICE £15.0.0 
(Pkg. & Carr. 7/6) 

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

THE SINCLAIR SLIMLINE 
A new 2- TRANSISTOR printed circuit pocket radio. Com- 
pletely portable -the smallest ever -only 21ín. x lfin. x fin, 
Uses Micro-Alloy Transistors and with built -in ferrite aerial 
will receive all stations on M.W - B.B.C. -208, etc. Easy to 
Assemble -no alignment problems. All required 
components, Including earpiece. ONI.I 49/% P.P. & 
All parts sold separately. I 1/6. 

HI -FI STEREO HEADPHONES 
For the connoisseur who requires per- 
fection. Each Earphone consists of a 
SI" Dynamic Loudspeaker with a full 
frequency range, fitted with foam rub- 
ber Ear Pads for added comfort to 
keep out noise and to maintain an 
excellent bass response. The resis- 
tance junction box with change -over 
switch provides simple transfer from 
Phones to Speaker. Specifications: 
Frequency Range -25- 15.005 c.p.s. Input 
Impedance -16 ohms. Power rating - 
: watt. Weight -18 ozs. 
PRICE 5 (ins. P. & P. 2/6. 

(Junction box 15/- ex.) 

MONAURAL STETHOSCOPE HEADSETS 
Suitable for Radio. Tape Recorders, or monitoring tape 
recordings, magnetic low impedance or Crystal High im- 

pedan e. 
Complete with 4ft. of lead and minia- 1016 P. &6P. 

ACOS MONAURAL STETHOSCOPE HEADSETS 
Suitable for Tape Recorders, or monitoring tape recorders. 

lead. (Originalance 
/magnetic. Complete OR PRICE 1216 P1 6P 

SEE FOLLOWING PAGES FOR ADDRESSES AND DETAILS OF OTHER STERN -CLYNE PRODUCTS 

Great Britain's Greatest Electronic Hobbies Organisation. 

www.americanradiohistory.com

www.americanradiohistory.com


1108 PRACTICAL. WIRELESS April, 1964 

RrirMI@EME 
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 

?dullard transistors plus valves types EBF83 and ECH83. * No 
Buzz, high output and sensitivity. * Printed circuit (latest 
type). 7 x 4ín. high flux p.m. speaker and baffle. * Medium and 
Long Waves. * Push button for fingertip control. * Extremely low 
battery consumption (less than I amp). * Easy to fit any make car 
(Positive meas- 
ures 7 

earth 
7 x tin. deeep.12-volt * Easy assembly,s supplied with dial and 

drive already mounted. £7.19.6 
Special Inclusive price of ONLY Plus 5/- P. & P. 

All parts available separately. Individually priced parts list and 
comprehensive instruction booklet 2/6 post tree. (Deducted from 
cost It complete parcel purchased later.) 

THE "AIR KING" 
Our highly successtRI six -transistor 
luxury portable with the "SLIM 
LINE" look. To build youraell. with 
printed circuit chassis for reliability 
and simplicity in construction. Mat' 
be used as Car Radio, with full 
MEDIUM wave and LONG wave 
coverage. 
Look at these features: 
* 600 milliwatt output to high flux 
7 x Min. high fidelity loudspeaker 

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

x thin. high. * Attractive three -tone cabinet, black, dark grey 
and sllver rey with gilt control knobs and all gilt fittings. 
* Coax, socket for car aerial. * Brand new guaranteed com- 
ponents. * Push -pull output. * Automatic volume control. 
* Long -life battery. * Super -sensitive internal Ferrite rod 
aerial. Special inolusive price for £7.19.6 (Plus P. 
all required componente. ONLY & P. 4/-1. 

Alignment cd parts 
service 

of which are atail available separately.prf a 1(6 post free. 

THE NEW CHASSIS PUNCH SET 
Five of the most used Hole Punches made 
of the finest hardened steel will save hours 
of tedious hand labour, suitable for Alu- 
minium. Sheet Metal. Plastic, etc. Punch 
Sizes 1 

: "l, t`- 1 -1 "I - complete with 
Tommy Bar, Tapered Reamer, 
and Zip Fastening Carrying 49'6 P A8 P. 
Case. PRICE 

SEND FOR CURRENT PRICE LIST OF ALL LEAD- 
ING RECORDING TAPES AND ACCESSORIES 

THE HELD 4 -BAND COMMUNICATION RECEIVER 
Une o` the '(nest general 
coverage bandspread Recei- 
vers available at this price. 
Covering 550Kc /e- 160OKC /s, 
4.8Mc /s- 14.5Mc s, 1.5Mc /s- 
4.8Mc /s. 10.5Mc /s -30Mo/ e. 
Illuminated slide rule dial, 
calibrated every 5Kc /s on 80 
and 40 metres. Edgewise 
S- meter. 0.100 logging scale. 
coverage from 0.55 -30 Mc /s. 
8 valve plus Rectifier super 
het circuits. RF Stage with 

an Aerial Trimmer. 2 IF Stages. B.F.O. control Q- multiplier. 
Controls: Function Switch, Audio Gain Selectivity (Q- multiplier) 
Frequency (13E0), Band Selector, IF Gain, Trimmer, AVC -MVC 
Switch. Ant Switch, Main Tuning, Bandspread Tuning and Head- 
phone Jack. Selectivity -60dB at 1DKc /s, 0.8Kc /s at 6dB (with Q- 
Multiplier) IF- 458Kc /s. External PM Speaker regd.. 4 or 8 ohms 
impedance. Output 1.5 watts, 8 modern Miniature B7G Base Valves 
and 5Y3 Rectifier. Size 15 x 10 x 7110. Grey crackle finish. 220 /240 
volt A.C. mains. 50 -80 cycle operation. Full instructions and 
circuit diagram supplied. Send S.A.E. l:n Gn$. Carriage 
for leaflet. PRICE. Paid. 

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

ISEE PRECEDING PAGE FOR 

OTHER STERN -CLYNE PRODUCTS 

THE "TRAVLER" Mk1I 
Introducing our new ready - 
built transistorised car radio 
ior ONLY9 ¡Ina. P. & P 5 / -, 
Including 7 x 4' speaker fitted 
to baffle. fixing brackets. filter 
unit all nuts and bolts with 
fitting instructions £2.19.6 11.1', Perms: Dep. (Phis y/- P. P.) 

und 7 monthly Payments of g1A.1. 
star Features * Handsomely Styled. * Muliard Valve- and 
Transistors. * Push Buttons. * li watts Output. * Long and 
Medium Wavebands. * Quality Speaker (E.M.I.). * Easily Fitted. 

Posait 
Radio 

e Earth Only (amitiesatoy 99.8 °B) oiothe cares 
12 

* Dimensions 7 x 2 x 7- depth. 
Optional extras, 3 section chromium plated weatherproor 
telescopic aerials type 1 17" /4e-. 19/6: type 2, YHA', 29/8. butti 
plus P. C P. 2/6 if purchased separately. 

THE MINICO JUNIOR 
TRANSISTORISED TAPE RECORDER 
Record anywhere any time. A truly port- 
able versatile Recorder with a difference, 
the high)) sensitive Crystal Microphone is 
built Into the Zip Carrying Strap which 
leaves both hands free to operate your Cine 
Camera. the Microphone can be removed 
for ottme use as a Dictating Machine or for 
Parties. Outstanding_ quality of reproduc- 
tion and tone, up to 45 mins, playing time, 
twin track and operating on 4 -1/ volt Half -Pen Batteries. Robust 
metal body, size 61 x 41 x 21', weight 33 oss. Usual price 16 gne. 

complete with Microphone. 

4/ 
:& P. Tape and Battery. OUR PRICE £6.1 9.6 

NOW AVAILABLE ! ! 

MARTIN FULLY TRANSISTORISED 
A UDIOKITS 

These ingeniously de -.,cad .sub- assembled kits enable you to 
build a transistorised Hi -Pi system by simply linking together 
your choice of units. No technical knowledge or special tools 

are needed to build with 
complete success. All units 
are supplied on printed cir- 
cuit boards ready to mount 
and connect. Latest type 

1141'.44 Itu 
transistors used in con - 
evctlon with the specially 

developed circuits give you 
superb reproduction. For 
battery operation or can be 

used on A.C. mains with Martin power 
supply unit. 
Following Audiokits avallable:- 
Unit. 4 
('nll 1.-o Stage Matching Input Selector 

Unit Y.- Pre -Amplifier with Master Volume Control. 37/6. 
('nit 3. -3- Channel Mixer. 79/6. 
(Plug -In matching adaptors for above, 8/6 each). 
)'nil 4.- Combined Pre -Amplifier and Tone Control Unit. 66/6. 
Unit 7. -10 watt Main Amplifier (3 ohm output impedance only at 
present). 65.12.6. 
('nit e. -Power Supply Unit. 62.12.6. 
P. & P. extra on above items. 
Full range of attractive perspex escutcheons ava!lable Send S.A.E. 
for fully descriptive literature. 

UNIT 4 

THE HE-40 4 -BAND COMMUNICATION RECEIVER 

Completely built and ready 
to go. High sensitivity 
Superhet receiver covering 
550Kc /s -1.500 Kc /s,1.6 Mc /s 
-4.4 Mc /s, 4.4 Mc /s -11 Mc /s 
11 Mc /s-30 Mc /s. Electrical 
Bandspread tuning. Slide 
rule type tuning dial. Inter- 
nal ferrite rod aerial for me- 
dium waveband reception 
and 1 501n. 10 section chro- 
mium plated telescopic whip aerial for the short wave bande. 
Sockets for optional outdoor aerial. Internal high flux monitor 
loudspeaker. Latest modern miniature B7G base valves. Head - 
phone socket (may also be used for external loudspeaker). ANL. 
BFO, built -in "S" meter, 220 /240 volt A.C. mains 50-80 cycle 
operation. Handsomely styled cabinet with grey crackle finish and 
handsome front panel. with chrome and satin chrome fittings. 
Measures 13í1n. x 8 41n. x Stin. (high) and weighs oniy 11f lbs. A 
comprehensive instruction manual is sum -died. An Veal receiver 
for the radio amateur' and short wave II -si n .II a'!e +. 

Send S.A.E. for leaflet. 
PRICF'. £24.15.0 tarriage 
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INTRODUCTION OFFER ! ! Available Shortly 
FOR 

ONLY 

48 gns. 
Plus 15/- 

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

and matching knobs. Specifications: Tuner 
-Outstanding quality providing full VHF/ 
FM long and medium waveband coverage, 
frequency range FM 87 5 -106.5 Mc /s, AM /MW 
522 -1630 Kc /s, LW 145 -270 Kc.rs 100m V output 
mains supply 105/290 A.C. Valve line -up: 
ECC85, ECHR1, EBF89, EB91, EM84, 
ECCR3. Multiplex outlet provided. Pre- 

'v amplifier- Designed for use with the Tudor 
Stereo Power Amplifier with inputs for most 
types of Pickups, direct play from Tspe- 
Heads and ample sensitivity for either Crys- 
tal or Moving Coil Microphone. Distortion 
0.1 %, tape outputs 100mV from 90E. ohm 

source inputs -Microphone 5 mV. Tape 5.3 mV. R.I.A.A. 4.3 mV flat 
250 mV, Tuner 100 mV. Valve line -up: 1-EF66, 9- ECC83. Power 
Amplifier -14 watts per Channel, sensitivity 1 volt r.m.s. for 14 watts 
output, frequency response .1 0,5dB 20 c /s. -20 Kc /s. 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. 

DOUBLE FEATURE PRE- AMPLIFIER 
AND JLIO POWER AMPLIFIER 

A new conception In the field of audio engineering by Stern -Clyne 
development engineers. The most up-to -date circuitry is used In the 
Double Feature Pre -amplifier. it has matched inputs for microphone, 
crystal or magnetic pick -ups and radio tuner and in addition offers full 
facilities for tape recording and high fidelity replay. 
This unique feature means that should you wish to include tape In your 
hl -fi system at a later date all that is required Is a suitable tape deck. 
Offers superb reproduction !rom all sources at low cost. Available shortly. 
Brief Specifications: * J.L.IO POWER AMPLIFIER 

Incorporates the latest triode -pen- 
tode ECL86 valves In push -pull, 
PARTRIDGE ultra linear output 
transformer. PARTRIDGE mains 
transformer and smoothing choke. 
10 watts power output, surplus 
power available for tuner. Output 
impedance 3- 7.5 -15 ohms. 

KIT OF PARTS 11 Gns. o. &I. 

READY BUILT 14 Gns. 7/5, 

DOUBLE FEATURE PRE- AMPLIFIER 
Inputs for microphone, crystal or 
magnetic pick -ups. tuner unit. 
Push -button switching for 3 tape 
speeds equalised. Tape erase Bias 
Oscillator el rout incorporating 
ferrox -cube transformer. Function 
switch, separate base, treble and 
volume controls. level control and 
latest EM87 magic eye level indi- 
cator. The pre -amplifier is totally 

enclosed in a silver hammer fnish steel case, and an attractive 
perspex front panel completes the presentation. 
KIT OF PARTS £17.0.0 READY BUILT £21.0.0 C. & I. 5/ -. 

PRICES: if both above units purchased together: 

KIT OF PARTS £27.10.0 READY BUILT 32 Gns. COI -. 

MODEL CR3,'S 
TAPE RECORDER 
.MODEL. (113 /S incorporates 
the HF/TR3 Mk. lI Tape 
Amplifier (described below) 
and the Collaro "Studio" 
'('win Track 3 -speed Deck 
operating at hin.. Min., and 

7!in. speeds. Complete 
with microphone and 
1,200ft. tape. 
KIT 

TS £33.8.0 
AND TES TED 3.0.0 
(Carr. & Ins. 15/- extra). 

STEREO TAPE 
PRE -AMPLIFIER 
MODEL. STP -1. For use 1fá h 
with current TRUVOX. 
BRENELL or COLLARO 4 
"STUDIO" I and I track 
Stereo Decks. Incorpor- 
ates Ferrox -cube Oscillator. 4 -speed Equalisation Signal Level Meter and separate Gain Control. Includes separate Power Unit. PPATRTS áeLL.0.0 (Carr. n. 8/6) ASSEMBLED £28.0.0 
Instruction book and detailed price list (free with kit) available separately at 5/- Post Free. 

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

PARTS £14.0.0 Ins. /8 AsSF,:IBLED £19.10.0 
Instruction book and detailed price list (free with kit) available separately at 3/6 Post Free. 

MULLARD TAPE AMPLIFIER 
MODE(. 11 F /TR:I /MK,11 
Based on Milliard's Type "A" 
design and suitable for most I track Mono Tape Decks. Incor- 
porates Ferrox -cube Treble In- 
ductor. Gilson Output Transfor- 
mer. and 3 -speed Equalisation. 
Includes separate Power Unit. 
using PARTRIDGE Mains Transformer. 

n KIT OF 
PARTS £13.13.0 ÌtCisr7 /6) ASSEMBLED £19.0.0 
Instruction book and detailed price list (free with kit) available 
separately at 3/- Post Free. 

COMBINATION TAPE UNITS 
All our Tape Units can be supplied specially matched to any Tape Deck each as 
Collaro, Breaell Mk.5 Series II, also the Wearite. Specimen prices as below 

Kit Assembled. 
STP -1 Pre -amp with Collars Studio Tape Deck £30. 0.0 £42. 0.0 
As sem hied with track switch fitted. 044.2.0. 
STP -1 with Brencll 515.3 Series Il with Track Switch 

tinted 008. 9.0 
STP -I with Brenell Mk.1 Series Il. i Track Deck 274.15,0 
Type "C" Pre -amp with Collar° Studio Tape Deck £24.10.0 £30. 0.0 
Assembled with deck wired and matched. 232.2.0. 
Type "C" Pre -amp with Brenell blk.5 Series ll fleck £40.11.0 £53. 1.0 
Assembled with deck wired and matched, £55.3.0. 
HF'TR3 with Collars stadia Tape Deck 024. 3.0 129.10.0 
Assemble,) with deck wired and matched. 231.12.0. 
HF /TR3 with Breuell Mk.5 Series 11 Deck 240. 4.0 £51.11.0 
Assembled with deck wired and matched, £55.13.0. 
Carr. a Ins. 1:0- ,,s Send S. 5. E. t.,r ,',mrprehensi-: a price list. 

VISIT YOUR NEAREST STERN -CLYNE BRANCH 
WEST END: 

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

18 Tottenham Court Road, W.I. MUSeum 5929/0095 
23 Tottenham Court Road, W.I. MUSeum 3451/2 
309 Edgware Road, W.2. PADdington 6963 
109 Fleet Street, E.C.4. FLEet St. 5812/3 
162 Holloway Road, N.7. NORth 8161/5 
9 Camberwell Church Street, S.E.5. RODney 2875 
12 Suffolk House, George Street. MUNicipal 3250 
26 Merchant Street, Bristol I. Bristol 20261 
IO Withy Grove, Manchester 4. BLAck Friars 5379 

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

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

week 

Great Britain's Greatest Eleçtronic. Hobbies.Organisation` 
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BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government. 38 CHAL.:OT ROAD, LONDON, N.W.I Telephone: PRIMROSE 9090 

NEAREST UNDERGROUND: CHALK FARM. ALL GOODS LISTED BELOW ACTUALLY IN STOCK 
ALL GOODS ARE NEW, BEST QUALITY BRANDS ONLY, AND SUBJECT TO MAKERS' FULL GUARANTEE. PLEASE 
NOTE THAT WE DO NOT SELL ITEMS FROM DISMANTLED EQUIPMENT NOR MANUFACTURERS' SECONDS & 

REJECTS WHICH ARE OFTEN DESCRIBED AS NEW AND TESTED," BUT HAVE A SHORT AND UNRELIABLE LIFE 

OA2 96 
0B2 l- 
OZ40T 4/3 
1A3 2/9 
1.5.3 W. 
1A70T 7 9 
1C1 - 
ICJ 619 
1C3 0/3 
ICI Olt 
106 1010 
105 8/I 
106 9/6 
II'1 6l6 
11,2 9l8 
1F3 219 
1FD1 6/9 
1F1D6 WI 
106 6/- awn 7/8 
1L4 2/8 
1LAu1B 16/1/0 

1LN5 4/. ,,9O 

INUIT 3/O 
1P3 6/9 
LP19 4/0 
1P11 6/8 
1116 4/- 
164 0/. 
185 0/0 
1T2 89/- 
11'4 2/3 
11'4 6/6 
1115 0/3 
207 18/0 
8090 99 
9D16C /- 
24)11 6N 
91, 18I0 
9X9 31- 
3A4 8/0 
SA5 5/6 
3117 61- 
3D4 3/9 
3Q4 5/3 
3Q56T 7/- 
384 4/0 
6V4 108 
41)I 3/9 
5R40Y B/8 
5T4 /- 
5U40 4/8 
6V4U 7/6 
5Y30T 4/5 
614 2/6 
OZS 7/. 
IZ4 7/. 
6130L2 0/3 
0.37 I/O 
BA80 0/9 
6A117 4/- 
OA37 3/- 
6A05 5/8 
OA07 3/9 
90J5 8/6 
6.410 4/9 
64.1411 16/e 
6.5E8 5/6 
eAL6 Ils 
4AM5 8/8 
6Aa6 3/. 
6AQ5 6/9 
6.526 ID/. 
4AT4 8/9 
BAt;ö 6/8 
6AV6 6/$ 
687 6/- 
°B60 9/I 
UBA6 4/6 
68E6 4/0 
6800G 13/6 
66116 5/5 
6818 6/6 
(01Q5 4/9 
611Q7A 7/0 
614117 0/4 

NUM 5/- 
6B147 $6/- 
618W6 el9 
1313W7 01- 
6BX6 3/9 
61'4 2/8 
Uc' 4/- 
BCB 3/. 
6C. 31- 
4CB 10/0 
6010 7/6 
0(712 8/, 
61217 16/8, 
d('D614 18/-1709 
6C5111 51-.7117 
41124 24/ 
OUI 1/e 
6D3 8/6.7Y4 
nU6 31- 
4014 15/. 
6635 9/1 
d1e1 9/2 

6FIiG 3/9 
0F0(l' 7/0 
6F6 5/- 
6F11 17/9. 
6F12 3,-. 
6F1:; 4/9, 
11F1I 28/3 
6F'1., 0/9 
UF1G 0/0 
OFI, 12/6 
6F'10 13/5 
62'19 4/9 
61,23 9/. 
61T'24 9/6 
0F26 51- 
ern i. 
6F38 I/O 
600 8/6 
bad 1/6 
8Jb14 3/- 
6J5GT 413 
9J6 3/- 
9J7/1 4/0 
2J7U'T 7/. 
618 12/6 
6K8OT 5/6 
6K71.1 1/3 
01170T 4/. 
8K8G 3/8 
0K0G1' 7/9, 
O/125 241-'. al 10/- 
OUiU 610 
OLOM 91-, 
6L70T 4/0 
2L17 19/6112K2 
6L18 10/-I12K7OT8/C 
6149 0/ 
611):3 01 
6LD1S 7/. 
6L020 8/6 
1.1X7GT 5/. 
6P1 9/0 
61.33 6/9 
6P'66 9/- 
OP26 11/6 
6Q70 418 
9Q70T 7/9 
6R76 6l8 
fiR7GT 11/- 
6847 6/8 
88(7 4/9 
29(7 4/9 
46H7 81- 
66,17 4/6 
615E7 4/0 
681.7 5/8 
69517 4/- 
66Q7 5/- 
6827 1216 
6867 2/- 
6U4GT 8/6 
6U50 6l- 
01370 7/- 

05 au 6/9 
4V9UT 6/6 
6X4 9/II 
ON.) 4/6 
6Y60 6/- 
;'/.4 5/- 
714n 12/6 
757 7l- 
7( '.1 7/8 
7C4 619 
703 151- 
7115 15/. 
7116 14/6 

10/- 
5/8 

7R7 1812 
707 14/b 

5/. 
y1)2 2/0 
9BW4 9/6 
9O2 8/- 
917 7/8 
11+1'1 6/y 
UM:! 12/3 
tout 7/- 
I0D9 10/8 
IUFI 10/. 
10I9 9/9 
i1'1'Ir 10/- 
I"LI13 6l3 
IOLUII 6/6 
10F13 11/0 
10P14 11/e 
IID:3 17/6 
111.)5 17/6 
1121 15/- 
11E3 17/. 
19A4 8/8 
12A6 1e/4 
12AC6 8/6 
12A0fi 0/6 
12AE6 8/. 
12AH7 6/- 
1.2A116 9/- 
NATO 4/1 
I2.4'l'7 315 
12AU6 6/9 
12AU7 4/0 
124.VU 603 
12AX7 4/6 
120A0 6/6 
l211E14 4/6 
126147 8/9 
12E1 16/0 
2R6GT 1/0 
12.151:'r 2/B 
12.1711T 7/3 

101- 

1'.K1:'l' 9/- 
I2V7UT 8/6 
126A7 e/9 
126.7 4/. 
13007 6/- 
12607 3/. 
128.17 6/- 
12nK7 3/- 
12847 81- 
12SR7 6/- 
121'50 7/. 
I2V4 91- 
I3D1 5/- 
13113 5/6 
141H 20/9 
14117 9/0 
14,17 19/5 
1, i1.2 0/- 
1" 1P-le 
19 10/0 
I9AQ5 7/2 
106)00U50/5 
19111 b/- 
20D1 101. 
2011'2 21/- 
201^2 1116 
2ULl 1210 

3u1'i 13l6 
21/P:3 12/. 
20P4 1/6 
2nP3 1216 
23A611 /6 
25L611T 9- 
25O4G'l'16I£ 
251'5 -/9 
251511 719 
25240 81b 
2525 71$ 
aLOGT 81- 
'':7U 92/1 
2.317 6/9 
30C1 5/8 
30C15 9/- 
301;16 101b 
:30F'5 5/9 
30F'Id 018 
:WF'L12 11 - 
801.1 66 
:151.16 9/0 
:81P4 1913 
30P12 7/C 
30p10 UI 
:30PPJ 12/8 
310L7 8/8 
30P1.13 9/8 
6ÚP1.141214 
30A5 90/9 
a3L4U'I 6/9 
031N 419 
:15'/.3 18/4 
3524(3'1' 4/8 
802543T 610 
39 910 
4116UA 0I6 
410TH 16/. 
42 6/- 
46 10/- 
4324 16/- 
59A1 21/10 
3014N 6/0 
.lOC1 8/6 
56ó'06040/9 
301.1:T 0/0 
.-,-'KU 14/6 
:'''EU 14/0 
7 5/4 
77 5/- 
:+ 4/9 
90 6/8 
.g 151- 
8:31 6/. 
011.1 8/C 
90.411 871C 
90A1' 87/5 

6CG 42/- 
351'1' 42/. 
'101'1 16/- 
15082 16/8 
13(9.1 416 
101 13/- 
I1513'r34/11 
1130/. 0/6 
2201; 10/C 
301 OOi- 
302 10/t 
:393 15/. 
304 15/- 
395 18/- 
350 131. 
.60A 1216 
IO2'2 12/6 
455:2 15/- 
46.7 71/- 
5763 7I5 
7103 1/t 
7471 210 
A1n34 20/. 
ACO42 23/3 
1/'044 0/- 
A("2111. 1^/e 
ACYPEN 

1116 
AC'JPEN 

01 13/6 

AO4i'I;N 
8719 

AI.üPRN 
I)0 B813 

ACAP2N4/6 
ACRLDU3/- 
AC/PEN 

/ú1 17/6 
AVIPF,N 

17) 17/- 
AG/90 00/0 
AC/811/1M 

15/- 
AL'2111 161- 
AUI'l'l' 10- 
A11IVP112/- 
ACVP2 90/6 
5TP4 9/6 
AZt 5/9 
AZ31 8/6 
AZ41 G/t 
036 418 
BL63 1014 
l'I 1_/8 
1'1: l2/t 
CCH3: 12/6 
CK304 610 
l'1.4 19/6 
1:L33 11/C 
C'VO ON 
CVO 10'6 
i1'2;í 1218 
C1 10/4 
,'Y IC 0/0 
'1'31 6/0 

Ul 1/8 
D15 13/9 
D42 10/8 
U63 0- 
D77 88 
D5C32. 7/9 
D.41,91 3/6 
1).4F06 6/9 
D/'C90 0/6 
014 19/C 
OD41 18/8 
1)D'r4 81- 
11F1T-15 7/6 
ÚF'33 8/0 
DFU6 16/- 
DB71 30/- 
1/F'91 2/3 
UF'OÙ 5/9 
ÚF97 10/. 
D1:10 15/0 
11)0:I 4/0 
U1378 315 
1{J i 3/8 
01181 23/. 
/Mini 95/- 
1/HI9710/11 
Ul:42 /9 
U1í40 16/8 
O:91 4/- 
O1L92 6lC 
OK36 018 
01.:33 7/. 
OL31 6/8 
1L6:3 NO 
11.6t 15I- 
I)L72 15/- 
DL75 80/- 
11L92 4/8 
DL04 6/8 
1,1.:15 8/- 
UL95 5/9 
DL810 10/0 
1)5170 51- 
13171 0/1 
1/W4!:3506/8 
0414!5008'C 
1)V40 7/6 
Uí87 81- 
E301, 24/- 
E6:31, 24r- 
I7061x` 10/- 
E160F 19/8 

kal.l9 110 
EA30 1/6 
EA76 810 
EA5C80 5/6 
EACOI B/3 
M.AF42 6/9 
E034 1/I- 
E041 4/9 
EMI 2/8 
1%13.2 20/6 
E11C93 8/0 
EI3C41 e/6 
E11C21 5/8 
1:B(2OI 5/8 
Eß180 5/6 
Köre;; 7I8 
E.1E69 013 
F1HL21 81- 
Ec52 4/8 
EU53 19h 
Ec54 /- 
E1270 419 
EC.51 27/0 
,:t 90 2I6 
F.CV_ 6/C 
ECt13l 13 
Et'CSY 41- 
F1CY1:14 81/7 
EC390 6/- 
ECGU 9I- 
ECI'.1 3/0 
ECC92 4/6 
Et'C'.NS 414 
E(:1;84 619 
Rl'CS5 ISIS 
EcCee 10/- 
ECC91 3/. 
ECC10011/8 
5.3.204 18/4 
E(X18U7 62/0 
ECF'611 61- 
ECM 6/3 
ECF'68 1116 
ECP80424/- 
ECH3 21/C 
ECH.^I 9/9 
EC11:33 2216 
F.C1I:36 614 
El'H42 714 
EC1181 5/0 
570I183 8/8 
I:C11.4 9I6 
F3l1.60 er- 
El'1.82 .l. 
E(11.8:3 9/6 
F.11L.+1 8/9 
EF9 20/0 
1iF'I 20/6 
Ei'!^ 6/6 
P.1036 3/3 
EF:17.4 8/8 
F.P69 3/9 
111'40 8/9 
EF41 C/9 
I1F42 4/9 
EF50 2/e 
EF54 3/- 
1,1F73 5/- 
EF'90 3/9 
I:F63 919 
EF'85 419 
1LF86 01- 
EF06 4/- 
EF9I 8/- 
E1,!2 21b 
21,97 11/6 
EFOB 10/- 
2F18:3 719 
1. P184 7/t 
1.1'804 20/5 
1H9O 71- Il:' 25/11 
F1::32 6l:, 
I L:2 19/6 
1.L3 21/- 
F. 1.32 8/8 
P1:23 8/9 

IiL:14 a/6 
ELeS 101- 
11.37 12/5 
Fldl 7/8 
if L42 7I6 
EI.61 8/3 
ELM 9/9 
BIM 4/9 
EL05 710 
ELM 7/3 
ELM 2/8 
F71.95 5/8 
E1.3130 27/. 
E1.620 10/4 
ELII22 18/6 
E1.1.60 20/5 
EM4 1719 
E11:14 1116 
EM34 12/- 
E5171 18/8 
E3100 BIO 
EM61 7/. 
dM.4 8/9 
£5765 811 
E5167 15/6 
E51a 451- 
ENID 6/0 
K151 519 
Mist 7/0 
E1.3 0/8 
E1'V4 I/8 
E1-1 5/9 
EYOn 819 
F.V91 8/- 
H'/.:tí 4/0 
EZ40 5/3 
EZ41 6/- 
EZtlO 4/. 
E7,61 4/. 
EZ90 8/9 
FC4 8/9 
F'C13 14/4 
FC13C 17/. 
1114,500 gig 
EWA :8008186 
'%TIC 01 
111:50 52/0 
0230 7/- 
U232 7I8 
11'283 17/8 
1:Z34 101- 
11237 14/6 
1130 5/. 
116:: 8/9 
HABCBO 

913 
11I:2 7/6 
H1.13C 4l- 
HL23 11/8 
11 L'2311D51- 
111.41 3/9 
41.411)1)9/C 
111.421/1) 3/0 
11LI33UD 

9/6 
HN300 BO/- 
111112 8/8 
11 1112A 8/9 
IW'3 518 
1W41836510 
1W4 100 6/- 
KßC32 80/6 
KI':33 12/2 
KL35 11/6 
I:LL32 21/7 
K'I`2 5/. 
K'l'S 151- 
6. C32 5/o 
l'38C 4/ 
KT36 29/1 
KT41 7/0 
KT44 5/- 
KTOI 8/9 
KT'03 3/9 
1:T62 12/3 
K174 1218 
KTON 28/. 

6TWUl 4IU 
KTW42 6/6 
KTW63 616 
KTZ41 6l6 
1.63 3/- 
LN15^- 8//- 
1.51809 7I9 
L2.919 8/6 
LP2 9/6 
11E41 161P 
51E91 12/4 
M114 316 
711104 8/- 
M11LD012I0 
511.0 5/9 
11948 20/1 
M61' 12/. 
711'12174416 
01X40 8/9 
N37 23/3 
N78 901- 
9104 26/2 
SI335 15/. 
P61 2/6 
PABC130 4/9 
PCe0 10/8 
}'(Si 14/7 
ROI 11/8 
PC97 /0 
P1-C64 610 
YCC65 819 
PUC6r 1010 
P1.G6O 719 
PCC16910/8 
PC160 5/6 
PCF82 6/3 
PCF84 8/6 
PC1,86 7/9 
PCF60510/6 
P0162 4/8 
PCL83 7/9 
PCL84 7/. 
PI'Ln5 7/6 
PCL80 8/9 
P('1.88 12/6 
PEN4UD 

:6/ 
11EN2:3 3/8 
PES40DU 

34/- 
PE5145 7/- 
PEN451)1) 

181- 
PF.V46 418 
PEN30310/8 
PES453DU 

10/. 
l'ENA4 r/- 
PENB4 

28/11 
PEN 15./' 

41120 17/6 
1'1.33 0l- 
PL36 81 
l'L36 181- 
P1,61 e/9 
PL62 5/3 
1L+3 518 
PL84 5/0 
1.L500 1519 
P1194 918 
Pl'15 10/- 
P X I Si. 
PX25 8/8 
Yl'31 6/- 
P132 8/6 
1'Y3:3 8/9 
PY00 6/- 
P16I 1- 
PY62 4/9 
P163 0/8 
í'1'58 7/b 
1'1'800 6/11 
1'1'601 -/- 
41'21 5/- 
QP22B 12/6 
QP25 0/- 

Q617r1ú918 
R12 o/9 
R1ii 9,/- 
017 17/6 
MS 9/6 
R19 016 
R5 9/- 
01311940A 

641- 
REM 71C 
6130 98/0 
6P49 19/C 
eP130 18/6 
MP41 8/- 
nl'42 12/6 
6Pat 2/- 
6U21 OM 
61'41 6/0 
'l'41 9'- 
TDD4 12/0 
TDD4 8/. 
1'1414 15/- 
TH'21C 10/6 
IH30C 14/6 
TH41 18/- 
TH233 8/0 
TP'_! 5l- 
TP25 5l. 
TP262017/6 
1'Y8H1, 11/8 
l'A11C80 01 
UA142 7/. 
1,R41 10/C 
llRl'41 8/3 
CB('nl 6/3 
11B0/0 5/9 
URF89 6/9 
URL21 919 
UC92 8/8 
UC(184 819 
11(3(:05 0/8 
UC'F'SO 819 
UC11'21 8/8 
1'0H42 /- 
UC'1181 6/0 
l'C1..2 7/9 
l'UL.:3 8/5 
l'F41 6/9 
l'F80 6/3 
L'F63 7/- 
1,FV4 8l0 
1.1,60 el- 
l' L41 6/9 
l'L44 9813 
UL46 8/6 
1:L84 6/- 
U114 l6/6 
I51:14 18/10 
UMSO B/8 
l' Inc e/8 
CI:; 7/. 
1-1:n el- 
1'1'7 7/e 
1'1'6 1116 
I1'9 5/3 
UL'12 M. 
1; YIN 10/3 
1'121 6/- 
U141 418 
11Y85 51- 
C10 9/- 
Ul2/14 716 
1;15 15/- 
1'17 5/. 
L'18120 8/6 
U19 48/8 
1 "_! ' 

l'2-1 12/0 
U2:, 4/5 
L12s 0/. 
l'::I 8/0 
1:03 13/b 
1':35 16/1 
1:37 29/- 
1/43 019 
1743 1511 
U47 8/8 

1-, 4I0 
1 -" 410 
1 ;l 4/6 
L; - 3/9 

4 10/0 
1 1n1 19/b 
L_l07 17I6 
L lYl 9/6 
C251 b- 
L,261 8'0 
L262 1218 
11301 11B 
v329 0/- 
L'3:39 9/8 
U40, 9I9 
U404 61- 
Uóut 18/6 
U41H2O 010 1111'401119 
1,MM41i 12/- 
1P2 WO 
1 P2B blb 
V1'4 1416 
1'P4Á 1418 
1 P4B 20/6 
l'PISC 7/- 
1'P73 216 
1P41 5/- 
1'P138 9/9 
1R75 21/- 
'EWA 514 
V/t13u 4/9 
1l'61A /. 
1730I 8/. 
10111 5/. 
1'U120 10/. 
1CP2OA10/- 
VU133 7/. 
W91 5/. 
W49 80/6 
W61M 24/0 
11,a3 10/6 
W 76 3/6 
W77 2/0 
We1M 6/9 
WWI 26/2 
W107 10/0 
W729 17/6 
X14 7IO 
X16 619 
X24 16/0 
X41 15/. 
XOl 0/3 
\1i3 5/b 
104 4/8 
X115 516 
X04 /8 
X7231 9/- 
X78 20/0 
X76 27/- 
18I11 29/1 
X101 2310 
XI09 20/. 
X116 916 
XIII 0/6 
X142 7/. 
Y63 3/. 
Y65 5/. 
203 411 
ZOG 7/8 
277 3l- 
Z729 6/- 
Z749 9/- 
'/.759 30'- 
Trarreplors 
awl diodes 
AAI29 4/6 
ACI07 14/6 
4(.2 27 9/6 
A1/14O 25/- 
AI'102 1:/6 
.1F114 11/- 
AFII.: 1016 
AF116 10/. 
AF117 5/b 
AEI /8 801- 
AF'124 10/- 

AF125 10/8 
AFl21i 101- 
AF127 9/4 
61Z13 111b 
tan 5/5 
000 6/b 
U014 101 
UETI02 9/8 
GETl03 ON 
GET154101- 
61$1190 17/8 
GET11112/- 
UKT113 8/- 
OET114 8/6 
GET67210/- 
GET673 b/8 
11ET674 9/6 
UEX35 81- 
UEX3U 10/. 
UEX45 6/0 
UEX8411Ib 
0EX66 15/. 
MATIOU 7/9 
MATIOI 8/8 
MAT'L'u 7/8 
11ATl21 8/0 
055 8/. 
UAIU 0/. 
0A7O 31- 
U73 3/. 
UA79 8/- 
U091 31.. 
UAdS 3/. 
UA61 4/. 
UA90 2/. 
0A91 3/. 
OAII 3/6 
OA210 9/0 
OA211 13I6 
01216W 35/. 
OC22 03/- 
OC'2:3 67/- 
OC25 18/. 
ÚC'28 25/- 
Oc20 12/6 
ÚC39 66/8 
0C:33 14/- 
OC36 I1/6 
111:41 91- 
UC4! 5/- 
OC43 1216 
11(244 8/8 
0;44PM111- 
0C45 81- 
01:45PM10/- 
ÚC63 22/6 
10.116 25/. 
C)l'7U blb 
uC71 8/8 
0072 81- 
41l.'7:3 111/- 
0(174 8/- 
0I275 6/- 
0C7U 818 
0077 12/- 
I3.'76 8/- 
OCl 4/- 
OCdID 4/- 
UU!1M 8/- 
OCn2 101- 
OU63 6l- 
0014 6l. 
OC139 M- 
01'140 19/. 
t1C170 6/8 
0c171 9/- 
00200 15/6 
lx^20l 91- 
0(2203 14/- 
OC3'71 1./6 
Oßl'12 11/6 8 X44 10/. 
Tn2 1210 
TOI 15/- 
V10/15A121- 
X.1102 191b 
XAIU:/ 15/- 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES - LOOSE OR BOXED, BUT MUST BE NEW 
METAL RECTIFIERS, 1)10U1ß131 -. 1,1111313 xud URMIB 15/0. LW7211 -. LW1.5 34/, RMO 7/11. 11M15/3. ßM28 /8, ßV:37/0. ß1H12/9. ß1f517/6. 144.9.1 

17/e. 14.49718/6. HÁ10088 / -. 14A124 28/0. 14.416335/0. 141113031/ -. 141136111/6. FC10110 /9. 161tC.1.l.le.l 3/ -. PC31 21/-. 1/01),2.2.9.111/ -. 1800.2.1.6.1 
8 /6. 10RA.I.1.0.1 4 /, IORA.I :2.,..1 11/4. Eel 16 el-. FUl24 12/8. +133 1016. C21, 9/ -, ß1/:40 91 -. t.;31)11/., C38 14/8. 03/20 4/3. Q3/4 3/7, K3í50 1014. 

ELECTROLYTIC, Can types: 22 0 II 430v. 5/9, 30 x 50/330v. 1/ -, 114 e 120í130v. 8/3. 60 x 2501273'. 9/6. 100 x 400/275v. 12 /6. 100'275v. 3 / , 200175v, 4/ -. 
IOU x 201275v. 9/e. 'Tubular types: ö 451 rc. 1/9. 16 450v. 2/9. 22,450c. 319. 6 s .µ50v. 3/ In x 12/430v. 4/-. :32 x 3213.700. 41 -. 6 x 13/450v. 3/9 32/310'. 3 /.. 
MOLLARD Midget silicon ratifiers. Type 88100. Output 250 volte 1 amp. No larger than e start button. 7/8 each. Series Omitivg resistance 1/8. 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED 

Terms of bwiuess: -Cash ant) ceder a 1'.Ú.1.r. 061y. Past 6d. per item. Orden over c3 post nee. C.O.U. 3/0 43t4 . Au orders cleared same .lay a. received. Any 
passel Brand against damage W treault fol .1d. extra. We are open for personal shoppers 6.30 -5.30 p.m. Bara. 6.30 -1 p.m. Uomptrtr 110 of modern and obsolete 
valves, resistors, condensers irauef,rmern potentiometer, microphone, etc. with terms of busmen. 64. Please eriyulre ror any item not fisted with B.A.E. 
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THE SMALLEST BATTERY IN THE WORLD 
MALLORY ZM -312) 

MALLORY 

GIVES LIFE TO THE 

WORLD'S SMALLEST 

RADIO(SINCLAIR M /CRO -6) 

Leakproof Mallory batteries come in 

two types- Mercury and Manganese 
Alkaline -and a full range of powerful 
miniature and standard sizes. They 
pack many, many times more energy 
per volume than ordinary batteries, 
give a far longer, more stable life. For 

that extra, sustained performance, 
remember MALLORY batteries ... 
and ask for them by name. 

for new ideas in batteries 

MALLORY BATTERIES LTD CRAWLEY SUSSEX 
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THE SMALLEST 

A fantastic development in micro -miniaturisation 
The Sinclair Micro -6 is the smallest 
radio set in the world. Its six -stage 
circuit gives it the power and sensi- 
tivity that make reception possible 
under the severest listening conditions 
so that you can have radio at your 
command no matter where you are, 
in car or bus, at home or at work. 
Just look at the remarkable specifi- 
cation of this latest Sinclair micro- 
electronic design -and then look at 
its size. It is by the use of micro - 
components originally developed for 
use in space and computer electronics 
that a set with these tested and proven 
standards can be contained within 
a case considerably smaller than a 

matchbox. 

Brilliantly designed by the Sinclair 
research and development team, the 
Micro -6 is years ahead of anything the 
Americans, Japanese or Germans have 
yet produced. For within its minute 
dimensions, just 14,,in. x l',',in. x lin., 
it incorporates the features of a de -luxe 
receiver. The professionally styled case 
and dial give this set outstanding 
appearance and make it a delight to 
use. Building the Micro -6 will be the 
most fascinating experience you have 
ever had in electronics. Send for yours 
today and you will have for your pride 
and lasting pleasure the smallest 
and most efficient receiver of its kind 
on earth. 

A WORLD-RENTING IDIIITISII DESIGN 

SINCLAIR MICRO'6 
One of a series of specialised micro -electronic transistor designs by 

SINCLAIR RADIONICS LTD. 69, HISTON ROAD, CAMBRIDGE 
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SET IN THE WORLD 
* Six stage sensitivity. 

* Unique circuitry gives immense 
power and quality. 

* Plays in car, train, bus or 
plane. 

Self -contained ferrite rod aerial 
and batteries. 

* Excellently detailed building 
instructions. 

CHASSIS VIEW 
ACTUAL SIZE 

This life -size illustration of the Micro -6 shows the ingenious printed 
circuit board layout which makes it such a deiight to build. By follow- 
ing the well presented instructions handbook, building could not be 
simpler. 

TECHNICAL DESCRIPTION 
The Micro -6 uses Micro -Alloy Transistors (MATs) in a 
completely new circuit comprising six stages. Two stages 
of R.F. amplification are followed by an efficient double - 
diode detector which drives a high gain three stage A.F. 
amplifier. Powerful A.G.C. is applied to the first R.F. stage 
to ensure fade -free reception of the most distant station, 
and tuning covers the entire medium waveband. This is 
widened out at the high frequency end to provide improved 
separation of Continental stations. The tiny ferrite rod 
aerial and earpiece socket were both specially designed for 
this set. This socket incorporates a switch which operates 
automatically on inserting the earpiece plug, and switches 
off when the plug is withdrawn. Listening is by means of 
the high -impedance lightweight earpiece provided. Quality 
of reproduction is outstandingly good. 
Instructions for building the Micro -6 set a new standard of clarity and simplicity. The diagrams 
are a masterpiece of technical illustra- 
tion and the text contains all the infor- 
mation you require. Parts for building 
the Micro -6 together with instructions 
come to only 
Mallory Mercury Cell, Type ZM.312- Il1ld. each. 

MORE SINCLAIR DESIGNS ON NEXT PAGE 

9's 

ONLY 14" x II)ß" 

A.G.C. 

1st R.F. 
Amp. 

1st A.F. 
Amp. 

2nd R.F. 
Amp. -- 

X 

0 

lw 
3 

Detector 

2nd A.F. 
Amp. 

_- 3rd A.F. 
Amp. 

BLOCK DIAGRAM OF CIRCUIT 

UNIQUE SINCLAIR GUARANTEE 
If you are not completely satisfied with your 
purchase (we are confident that you will be 
delighted) your full purchase price will be 
refunded instantly and without question. 
FULL SERVICE FACILITIES AVAILABLE FOR 

SINCLAIR CUSTOMERS 
If you do not wish to cut out coupon please meotion PW4 when 
writing your order. 

I SINCLAIR RADIONICS LTD., 69 Histon Rd., Cambridge 
Please send parts for Micro -6 Receiver(s) end 

Mallory Mercury Cells at Ill each, for which 1 

enclose £ s. d 

NAME_..-._--_...--..._._...._ ....... ................_..._._- _.- - - -- 
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THE MOST AMAZING TRIBUTE EVER 
PAID TO A CONSTRUCTOR'S SET 
The success of the Sinclair 'Slimline has been demonstrated again and 
again in the letters we have published from among the many hundreds 
sent to us by enthusiastic builders of this famous receiver. Of these, 
none surp the one we publish below. It typifies better than any- 
thing the ease with which the 'Slimline' can be built and also the 
excellence of the performance it offers. Newcomers to micro -transistor 
set building cannot do better than start right away with the 'Slimline' 
now. 

SINCLAIR "Slimline" 
Simplicity itself 
to build 

gromlty Rpod, 
60p 

S' 3 
3 

many 
tributes 

have received m still like to 

peor Sirs, 
ou duffer 

of 
Though y set, I te duff 
Th Utile complete e 

d 
im for I cos never it I 

attempted 

c 
who till 

sheer ignt principles ap- 
ing through the 

firsts of sitting 

am 

ont of 

table 

the in- 

structions, 

ignorant twO to study first 
rodlOt but, to t° my 

Y tas listening reproduction pre 
ras, 

i w 
quality 

of price 
ctiommeandthe4 

many times situ 
sets rra 

oily t that °f foithf g 
Corter. 

log °edi 
Harold `~ A facsimile 

copy of the 
original of this 
letter has been 
shown to the Edi- 
tor of this and 
other technical 
magazines. 

GUARANTEE 
All items sold are covered by cue 'none, Luck guarani'''. 
Full service facilities aro ilable to .Sinclair customers. i 

SINCLAIR RADIONICS LTD., 69 Histon Rd., Cambridge 

Please send 

for which 1 enclose [ d 

NAME 

ADDRESS 

PW4 

VA 

J 

+y' =':. 

It gives you Europe in 
the palm of your hand 

The Sinclair 'Slimline' is a 
micro -miniature receiver with 
self- contained ferrite rod aerial 
and accommodation for a stan- 
dard PP.5 battery. Using Sinclair 
MAT Transistors and special 
circuitry, it provides great power 
and quality, tuning over the whole 
medium waveband and will 
play in car, bus or train. With 
all components, gold- trimmed 
blue case (sire 2f in. x Iflin. x 
-'in.) and lightweight earpiece, to 
build this set costs 

491s 
MORE SINCLAIR DESIGNS FOR YOU TO BUILD 

SINCLAIR MICRO -PROBE 
Injects a test etgual al any frequency from 1 Kc /e to 30 Me /s into radio 
or amplifier for rapid location of faults. Smallest and most efficient of 27'6 all. Only 1./." a 1a1ó s I-. Probe -s / . Parte come to L V 

Burn end tested -88/t 

SINCLAIR MICRO- AMPLIFIER 
Smaller than 3d. piece I From 30 to 50,000 e/s } 1dB; 80dB power 
gain. Good R.F. broad band amp. or will even drive a loudspeaker. GM Parte come to 

SINCLAIR TR.5 AMPLIFIER 
with In[egiated tune control circuit and { watt output (tranaformerless) go le into 15 Wane. icnsltivit u c.bu,t'. supplied ready built, with instructions. 

BOOKS FOR CONSTRUCTORS 
22 Circuits using MATS - 5/8. Tested Shortwave Receivers using MATS - 5/8 

Tested Soperhet Circuits for Shortwave and Communication Receivers steins 

MATe -- 818. All three together - 1818. 

SINCLAIR RADIONICS LTD. 
69, HISTON ROAD, CAMBRIDGE 

If you do not wish to cut out the coupon, please quote PW.4 
when writing your order. 
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THIS MAKES 
MONEY FOR YOU 

FOR YEARS TO COME! 

1115 

TELEVISION 

RADIO RADIOGRAMS 

CAR RADIOS 

TAPE ORS 
RECORD REPRODUCERS 

MODRECELS 1963 

RDE 

BACK 
T01956 IN SEVEN 

HARD- WEARING 
VOLUMES 

Newnes 

RADIO 

and TV 

Servicing 
Over 50,000 sold! 
Now comes the greatest 
edition of all. 

A REAL MONEY- SPINNER 
VITAL TO THE SHREWD RADIO MAN 

This New 11th Edition of Newnes famous 
repair set equips you for quicker servic- 
ing and more profit! With sets capable 
of giving longer service you need this 
data more than ever. It is your constant 
reference to sets marketed over the past 
eight years- always at hand instead of 
loose paper data so easily mislaid or 
destroyed. To -day there are also more 
radios and transistor portables, stereo 
radiograms, record reproducers, tape 
recorders, car radios than ever before 
-all needing expert service from time 
to time. Newnes RADIO & TV SER- 
VICING provides you with data and 
information needed for years to come. 
Prove this investment now by 7 days' 
Free Trial. 

Over 4,500 Pages of Circuits, Component Layout 
Diagrams, Quick -Ref Data and Latest Developments 

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

FOR EVERY PURCHASER - 
ET BOOK without 

2 YEARS FREE POSTAL obligation to buy. In 
ADVISORY SERVICE n'I'f GOOd 8 days I will return 

'them or post only 161 - / deposiz, then 161 - 

Qur wo 

mom 

M /e monthly for months 
paying 

days £16.16s. 
6. all. 

Cashin8days£16.16s. i 

GIVEN WITH EVERY SET 
Newnes TV ENGINEERS POCKET BOOK 

(Value 12/6) 
An invaluable companion 
to yo 

sr 
set for 

pagesthe reft Ne. E 
erence data on installing, tk Qom: 
fault- tracing and repairing, 

, servicing equipment. etc. 
.5 

Geo. Newnes Ltd., 
15 -17 Long Acre, 
London, W.C.2. 

Send me Newnes 
RADIO AND TELE- 
VISION SERVICING 
(in 7 Volumes) and TV 
ENGINEERS POCK- 

If under 21 your father must fill up this 
coupon. If married woman your husband 
must fill it up. 

Mr. 
Full name Mrs. 
(BLOCK LETTERS) Miss 
Address 

Occupation 

Signature 

(RV) 40/461 

Tick C wnera aSSlleatáa 
The addressee Deft le- 

My Properly 

Rented unfunlshel 

Parents' Rome 

Furnished Actors, 

Temporary Addrae 
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12 volts CONVERTOR to 240 volts 
Run all your main; 
a,c: d.c. equipment 
from your car bat - 
tery, shavers, record 
players, etc. New 
type vibrator, low 
battery drain, not 
to be confused with 
heavy bAttery drain 
rotary trane- 
lormers. Spare 
fumes, vibrator, 
battery clips, 
etc. -12 volts 
to 240 at 100 m.a. BRAND NEW ,rod In 
waterproofed cartons. ONLY 35/- P. A P. 61.. J 

TSL 3 CHANNEL MIXER MK2 

The most popular low 
priced mixer ever 
made: Can be used 
with any tape recorder. 
Complete with plugs. 
Oold hammer finished 
steel case. 

Past Free. 47/- 
1-4-4.444.44-4444.4444-4444+44 
DOUBLE THROAT MICROPHONE 

with Can be adaIpted for 
P. & P. 

musical 
9d. 4/11 

TSL "KITBOARD" 
The newest thing for the transistor constructor. 
Better than printed circuit board) Perfect 
for assembling modern subminiature compo- 
nents Into the smallest possible arrangements. 
Perforated 10 holes to the Inch. Strong, 
light. Suitable for all transistor equipment. 
Size 1 x 41 x Un., NIL Size 2 s 2f x 410., 2/8. 

RESISTORS 
Special offers. High quality 4 watt resistors. 
All preferred values (state values required). 
100.10 meg. ohm., 8+4. each, (1 for 1/8. 12 for 
219, 100 for 94/ -. 

SENSITIVE MULTIMETER 
20,000 ohm per volt 1% reels- 

tance used throughout. Single 

control system for all ranges. 

Compact and light w.ight. 
Highly accurate. £5.10.0q} 

P. A P, 3/, 

4-444.444-444-444444-4+044+ 
HI -FI GT50 RADIO JACK 

MAKE A RADIO RECEIVER OUT OF YOVR 
AMPLIFIER. 

recorders, am- 

plifiers, 

wave coverage. Ideal 
for ell tape recordere, am- 

pllfiers, etc. No batter, - 

required -just plug 

29/- 
0600000000 

PORTABLE MAINS SOLDERING IRON 
to watts. Pea- 

t removable _ z handle that 
rovers tip and 

n,,a, tt with ONLY 14/11 lead and plug. 

00000000.0 000 000400 

0 

0 

0 

0 
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SONA SINCLAIR SLIMLINE 

Gives choice of British and 
European programmes with 
staggeringly good quality and 
selectivity. Building is easy and 
interesting, as well so providing 
superb listening through the 
earpiece, the "Slimllne" makes 
a wonderful radio jack too. 
FULL coverage of medium 
waveband. Extremely 49/6 robust construction. 

TODAY'S SUPREME VALUE IN 
AMPLIFIERS 

GERMAN MADE GORLER TYPE AMPLIFIER 
0812005. All- transistor eubmfnlature quality 
amplifier, 80. 18,000 ele ±3 dB, 70-14,000 c/a 
±1 dB. 5 mV for 1 watt out of 
8 v. Built and tested 92/6 
0 , 0 ,, c 0 0 0 0 0 0 0 0 0 0 0 0 0 O 0 0 0 

TEST SET TYPE 46 

Will radiate continuous 
note. Range 1,260 MC/P 
no Kell (12-24 
Metres). 6 switched 
bands, contains V1121 
valve and has precision r 

slow motion tuning unit 
enclosed in grey metal 
case, rod aerial base on 
side, good condition. 
Power requirement, 2 v., 90.120 v. Battery space 
provided. 49/8 P. 8 P. 51-- 

METER TEST KITS 
Comprising Insulated leads and test prods, In- 
sulated croc. clips and meter terminal corm, tors. 
All contained In plastic 

botd's3 9/11 
Meter 

P. 8 P. 9d. 4/1 

HIGH IMPEDANCE PERSONAL 

LISTENING EARPIECES 
Suitable for all types of crystal sets and transistor 
sets. Complete with plug G / 

P. 8 P. td- 

+94-9444.4444+9+044+44444 
BATTERY CHARGE ADJUSTERS 
Charge Rate Adjuster. 
Government manufacture. 
Easily fitted to charging circuit, 

3/6 each; 2 for 8 /6. P. A P. 1/- each. 

4 SPEED RECORD PLAYER 
ft 14.5.11. í'A14 with latest turn -over ß6a0.0 head. 

BARGAIN OFFER. If purchased with Fiona 
Minbelto Amplifier, 69.10.0 for both. P. & P. 7, -. 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0i o 

TRANSISTOR SIGNAL INJECTOR 

Produces an audio signal rich in hmmonles 
through the RP range. Ideal for fault testing in 
Radio circuits. Push button operation. Powered 
by four pen light cells. No bigger than a ,mall 
hand torch. Made by Eagle products. dust the 
job for the service man. 09/6 

Poet free. a7 

00000000000000000000000 
1155 INSTRUCTION HANDBOOX HANDY METAL COMPONENT CASES 

3/11 P. i P. ßd. Ringed lid. Size 00 x 8 x tin. Padded Inside, 
man)- uses. 2/6 each. o_ for 4/8. I'. S P. 148. 

O 

0 

April, 1964 

CRYSTAL CALIBRATOR TEST SET 

No. 7 MK I 
New in PaxoOn cabinet 
with circuit and in- 
structions on rear 
panel. Calibrates trans- 
mitter. and recel- 
vers. 8 choices of call - 
bratlon points:10, 100, 
1,000 kc /s apart, har- 
monies up to 20 mos. 
Operates from '2 v 
accumulator and 120 v. dry 6 22.19. banter). P. A P. 318. AL .7 V 

00000: .. - , O OO 

PORTABLE INTERCOM/ 
ELECTRONIC BABY SITTER 

Amazing Transistor 
Intercom system 
with approx. 66ft. 
connecting flex. 9V 
Battery '218 extra. 
Every sound relayed. Two -way buzzer, call 
and speak system. Also usable £353.0 on wall or desk. P. A P. 2/e. trs7 

po1 
(/ 

Ii 
Ip 

LEAD ACID 

ACCUMULATORS 
u UOspilublel 

2 volts 18 Lb Brand new. 
Sire 4 x 7; 210 4/11 each- 8 for 
13/8. P. 8 P. 8/- per cell. 

TAPE RECORDER 
Fully portable. Twin 
tracked, 31n. standard 
tape. 4- transistor- 
Wonderful tone from 
speaker. Complete 
with mike, batteries 
and cover. £8.10.0 

TAPE SPLICER AND CUTTER 
Precision made, chrome finish, heavy base, 

12/6 with Instructions. P. di P. 1 /8. 

IDEAL FOR CHILDREN 7 YEARS 
AND OVER 

Electronic construction 
sets made by General 
Electric Co. 
1. Electronic Writing. 
2. Put a satellite Into 

of bit. 
3. Build a Burglar 

alarm system. 
4. Weather Station. 

State which kit 
required. 

42/6 'P-Aa P.2 /- 

VERNIER DIALS 
Precision vornier dials with approx, a to 1 ratio. 

Surface mounting. 
Accurately centred 
metal Insert for tin ; t--. 1 shaft. Reads coun- 
ter clockwise 0.100 

11111 - 1111 in 1ßd °. 

Model T 
'litt. dis. 

.503 16/- 
0 0 0 4 0 0 0 0 0'i 0 0 0< 0 0 0 0 0 0 0 

BELLING & LEE SPARK MASTER 
1. Reduces plug burning. 
2. Eases starting from cold. 
3. Minimises pinking. 

EACH. 
P. S P. 6.f. 216 

MORE BARGAINS OPPOSITE 
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RF FIELD INDICATORS 
Designed for 
checking the rad- 
iation from 
transmitting 
antenna. The 
sensitivity can 
be controlled b 
adiustmeot of 
panel control, the 
antenna length, 
or by Increasing 
distance from the 
radiator. Frequency range 1 -23 me /s. 
2110mA D.C. Complete with inatruc- 69 /Le 
tien book. Post free. fe.7 Y 

SONA MINNETTE GRAMOPHONE 
AMPLIFIER 

The "Minette' is a 
compact Two Stage 
Amplifier designed 
primarily for use in 
email portable self - 
contained Record 
Player Units, The 
circuit consists of a 
single triode- pentode 
valve, Mollard ECL82. The sensitivity of the 
valve is such that a relatively small Input 
at the grid of the triode section will produce 
maximum power from the pentode section. 
Thus the output derived from most crystal 
pick -ups is ample to produce maximum output 
from the valve. The power supply is con- 
ventional and utilises a Nullard EZ80 valve 
rectifier with adequate capacitive resistive 
filtering. Dimension,.- Amputier 0 inches by 
8 Inches by 44 inches. Front panel 59 inches by 
1/ inches. For operation on A.C. mains 230/ 
250 volts. S4.15.0 5/-. ct 

P. 

PRACTICAL WIRELESS 

o. 19 TRANSMITTER RECEIVER 
'Iran s./ltecciv er 
(overe 2 -8 Mc. 
150.37 metres in 

two bands.) Has 
an of emote, 
amplifier. Designed 
for 12 and 24 volts 
operation. Uses a 

6- "Ire transmitter designed for voice and C.W. 
operation. Incorporates test and tuning meter for 
voltages, aerial loading and current tests. Panel 
controls, frequency tuning. Y.A. tuning, gain 
control, MCW, CW, RIT switch. Het -tone netting. 
Ott-on quench aerial. AVC, LT -HT drives test. 

ONLY 47/6 P. A P. 5/ -. 2 for 64.10.0. 
Poet Free. 

Canadian Model, 10 /- each, extra. 
lnetrnotion Handbook, 8/6. 
Whip Aerial,. 8 ft. Sin., 7 /6. P. & P. 2/8. 

5 ft. Oin., 4/ -. P. & P. 2/ -. 
Control Bog Single Type 4/11. P. & P. 1/6. 

Double Type 5/11. P. & P. 2/6. 
19 Set Receiver Power Unit Kit. 200 -250 v. 
A/C to 275 v. D.C. Choke smoothed 12 v. LT. 
Complete with connector to set (state which 
required 6 or 12 pin), 80/6. P. A P. 5 / -. 

TEST SET TYPE 253 
Range 20.50 mc/e i0 4 
bando. Vernier tuning. 
Optional pulsed out- 
put with tine tuning 
50 es mains opera- 
tion. Noise generator. 
Strongly made, with 
metal carrying case. 
Contains many valua- 
ble components; 9 
valves, full wave 
rectifier unit. 4 crystals, meter, mains trap, 
former, numerous switches, chokes, con - 

52 /6P.AP. denser.. etc. 

PLANET CRYSTAL MICROPHONE 

List Price one 36/-. Beauti- 
fully made in strong plastic 
case with approx. 5ft. of 
cable and Jack plug. Response 
50- 13,000 cis. 

11/6 
While stocks last. 

TSL GORLER SUPER VHF FM 

TRANSISTORISED TUNING HEART 

Type 312 -0015 or 0029 uses one AF 106 and one 
AF 125 Super Gain Transistor plus 2 diodes In 
ultra high RP plus additive mixer elreuit. 
Toning range 87 -108.5 Niels. Amplification 
greater than 33dB. Built in A.F.C. anti A.i:.('. 
Size 4 x 11 x 1lin. 26.5.0, including Purchase 
Tag. Post Free. 

+4444444444-0+444++444+ 
MORSE KEYS 

Morse key assembly. 
Key with base, cover 
and terminals. Com- 
plete with lead. 

6/11 :&P. 

HOOVER ROTARY TRANSFORMERS 
11.5 Input, 490 v 
output at 65MA, from 
6 v. input, approx. 
250 v. output at 75mA. 
Price 

O 0 O o G 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 

WIRELESS SET NO. 
A lightweight walkie 
talkie with transmitting 
range 5 to 10 miles and 
frequnncs- coverage 7.4 
to 9 mete. Operates 
from 3 and 129 v. 
external dry batteries. 
Large, clearly numbered 
timing control, with 
tuning look. In good 

Ondii 
ion. 

NLY 39/6 Ptns 

2 for C3.a110.0 P. : P. 

BALANCED HEADPHONES DLR5 
Brand New and Boxed 18/6. P. & P. 3 /6. 

4 TRANSISTOR PUSH.PULL RADIO 
AMPLIFIER 45/- 

Complete with 3 ohm 
output transformer 
working from a at an. 
dard 9 volt battery. 
Output in excess of 
200 MW. 

38 AVF 

0 6 0 0 0 0 0 0 0 0 0 

TERMS: 

CASH WITH ORDER 
6/- EXTRA ON C.O.D. 

ORDERS 

No C.O.D. under 301- 

} 

TRANSISTOR SALE 
Nullard 0044 (P. A P. 3d.) 8 /11 
?dullard 0046 (P. & P. 3d.) 8/11 
Mollard OC71 (P. Si P. 3d.) 2/11 
Nullard OA90 (P. A P. 3d.) 1/11 

Ediewan XD'202 Germanium diodes 
(P. A P. 3d.) 1/11 

Transistor Holder, 3 -pin, (P. A 1'. 3d.) lid. each. 

MICRO ALLOY TRANSISTORS 
Mat 100 
Mat LOt 8/4 
Mat 120 7/9 
VHF 

Transistor ADT 140 15 /0 
Above MAT's postage paid. 

Ferrite Slab Aerials, suitable for transistor 
sets 9 / -. P. A P. 6d. 

00 0 9 00 0 oo'.0000 oo0 0 o 

COMPONENTS 
MAHN TRANSFORMERS 
Input 0.200 -250 y. secondary tapped as follows: 
3v, 4v, 5v, 8v, 8v, 9v. 10v 12e, 15v, 18e, 20v, 
24v, 30v, at 4 amps. BRAND NEW not Govern- 
ment Surplus. 34/ , P. A P. 3/6. 
FILAMENT TRANSFORMERS 200 -250 v. input. 
50 c/a Output. 6.3 v. at 2 amps. 6/11. P. & Y. 
113. 

AIR MINISTRY OSCILLATOR UNIT 
TYPE I2A 

12 v. input. Output frequency 30 to 41 Weis 
with optional modulation at 700, 1150 or 1700 c.... 
Crystals not fitted, but unit in excellent condition, 
probably unused. Valves CV18- DE'C19. 
CV51 -Y65 IT'tullng indicator). 6J50- (tw I. 
Condensers: 20 0 incln s. diag 6 Large block type 
Resistors: 21. Indicators: 5. chokes: I. Trans- 
formers 2. Switches: 4, Including au 8 Position 
crystal selector and 4 position tone switch 
The unit is honked in a strong metal case and this 
in turn is mounted ou shock absorbers in a 
wooden travelling box with carrying handles. 

£5.10.0 r&P. oO 0404000000 
SIX TRANSISTOR RADIO 

Just arrirnell Superb pocket radine, 1:70. 
terrific reception station after station: homy: 
and abroad. Attractive finish. Perfect tones 
speaker. 63.15.0. P. s P. 2 u. 

0 0 0 0 0 0 0 0 0 G 0 

SUPERHET RADIO CHASSIS 
These well made 
chassis were made for 
the Government for 
Forces entertainment 
with 6K8, 6K7. 6Q7, 
6V8. Choke smooth- 
ing slow- motion tun- 
ing, printed male, 
20e -550 metres. 
BRAND NEW. Cabi- 
net with 8in. speaker 
to tit. Complete in 
maker's cartons. 

£3.19.11 &P 
6 

> o0 0 0 0 0 4 0 0 0 0 0 0 0 0 v O J o 0 0 

SONA STREAMLINE MICROPHONE 

Onni- directional 
response 80.10,000 
c /a. Output level 

Built in on /off switch. 
Provision for conversion to 
band -held, cord suspended or 
stand mike. Attractive satin 
chrome finish. 

Microphone 37/6 P. & P. 1i9. 

Desk Stand 10F P. a P.119. 
Floor Stands Available. 

THREE IMPORTANT RADIO BOOKS 
;nvaluable information 

t.__mJ circuits using mate, 5/8. Post 

I .'.tad short wave receivers using mata. 
5 /8. Post free. 
'ry sled nperbet circuits for short wave 
communication receivers using mats. 8/8. 
Post 

,tc` 
Special oiler to all Practical Wireless readers. 
All three books for 15/ -. POST FREE. 

»44' 1 PERSONAL CALLERS WELCOME AT OUR NEW BRANCH BELOW 

TRADE SUPPLIED 

Orders from abroad 
welcome 

Telephone 39703 

SONA ELECTRONIC CO. (Dept. PW4), BRIGGATE HSE.,13 ALBION Pl., LEEDS 
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COMBINED PORTABLE & CAR RADIO 
The Radio with the STAR features * 7- transistor superhet. Output 350mW. * Two -tone grey wooden cabinet, fitted handle with 

silver coloured fittings. Size 12 ++ x 8; x 32ín. * Horizontal tuning scale, size I l+ x 2fin. in silver 
with black lettering. * All stations clearly marked. * Ferrite -rod internal aerial. * I.F. 470 Kc's. * Operated from PP9 battery. * Full comprehensive instructions and 
point -to -point wiring diagrams. * Printed circuit board, back printed 
with all component values. * Fully tunable over medium and long 
waveband. * Car aerial socket. * Full after -sale service. 

Plus 5'6 P. & P. Parts list & circuit 
diagram 2'6. FREE with parts. 43in. 
Speaker also available, 7'6 extra. 

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

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

THE 

PEMBRIDGE 

COLLEGE 

OF ELECTRONICS 

PROVIDES TRAINING 

IN RADIO 

AND TELEVISION 

FULL -TIME COLLEGE COURSE 

IN RADIO AND TELEVISION 
Our Course has now been extended to sixteen months' 
duration to include theoretical and practical instruction 
on transistor television receivers, U.H.F. television re- 
ceivers and colour television. 
Next course commences 15th April, 1964. 
This Course is recognised by the Radio Trades 
Examination Board (R.T.E.B.) for the Radio and 
Television Servicing Certificate examinations. 
Provides excellent practical experience on valve 
and transistor radio receivers and all well -known 
makes of television receivers. 

To: 
The Pembridge College of Electronics (Dept. P11) 
34a Hereford Road, London, W.2. 

Please send, without obligation, details of the 
Full -time Course in Radio and Television. 

Name 

Address 

CHI) 
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liedt4647044BARGAINS 

SHOP HOURS 

9 a.m. -6 p.m. 

Early Closing 
WEDNESDAY 

RADIO & T. V. 

COMPONENTS 
ACTON] 

LIMITED 

1. A.M. F.M. PERMEABILITY TUNER FOR ALL TRANSISTOR 
OPERATION. Size 21 x 2110. approx. By famous manufacturer. A.M. - 

I.F. 470 Kc /e. F./11.-I.F. 10.7 Mete. A.M. coverage from 1620 Kc /0-528 
Kegs. F.M. coverage 108 Mc/s -88 Mc/s. Circuit diagram 2/6. FREE with 
Tuner. 25/ , 1st. 2nd, 3rd A.M. IF'e, 18/6 set. let, 2nd, 3rd and 4th 
F.N. IF'e. 1a /e set. V.H.F. Ore. choke, 1f -. A.M. I.F. trap, 1/8. A.N. 
114 and A.F. 115, 5/- each. All the above are the RF end of an AMIFM 
receiver car radio, etc. The above de Items purchased together, 82.10.0 

2. 825 INDOOR AERIAL. 825 line Indoor aerial complete with stand, 
fully extendable can also be used for 405. ITV, BBC and FM. 1910, 
plus I/. P. & P. 

3. A.C./D.C. POCKET MULTI -METER KIT. ale. moving call meter 
scale, calibrated In A.C. /D.C. volts, ohms and miliamps. Voltage 
range A.C. /D.C. 0 -50, 0. 100 0450 0.500. Miliiamps 040, 0.100. 
Ohms rangea 0.10,000. 0-100,000, 10/8. P. & P. 2/ -. Wiring diagram 
1/- free with parte. 

4. SIGNAL GENERATORS: Cash 07.5.0. P. & P. 8/6. Coverage 100 KO. 
to 100 Mc /e on fundamentals and 100 Mc /e to 200 Mc /s on harmonic. 
Case 10 e 81 e 511n. Three miniature valves and Metal Rectifier. A.C. 
males 200/250v., Internal modulation of 400 c.p.s. to a depth of 30 per 
cent. Modulated or unmodulated R.F. output continuously variable 
100 millivolts. C.W. and mod. switch. variable A.F. output. Magic 
eye an output Indicator. Accuracy 2 per cent. 

5. SIGNAL GENERATORS. Cash 05.5.0. F. & P. 818. Coverage 
120 Ko /e to 84 Mc /e. Case 10 x 01 x 4110. Size of scale 81 x 3110 
2 valves and rectifier. A.C. mains 210.250v. Internal modulation 
of 400 c.o.s. to a depth of 30 per cent, modulated or unmodulated 
R.F. output continuously variable 100 millivolts. C.W. and mod. 
switch variable A.F. output and moving coil output meter. Accuracy 
±2 per cent. 

6. A.C. MAINS MOTOR. Silent running by famous manufacturer. A.C. 
Maine 230 -250, ehadod pull start. 1440 r.p.m., elze 22 x 21 x Ille. 
approx. 718. Plue 1/- F. & F. 

7. 50 MICRO -AMP METER movement by world famone manulaoturer. 
Size 3 x 2 ¡in., 50 /- Poet Free 

S. The MOTORISTS' REV. COUIITER. Kit of parte comprising 270 degree 
gin. moving coil movement. Manufacturer'. present price of this move- 
ment would ,be at leset 57. Complete with full instructions and circuit 
diagram. Scale calibrated up to 8000 r.p.m. Can be used with any 4 
or 8 cylinder car. 20/0 Pins 3/8 P. & P. Meter movement only RV- 
poet paid. 

9.ORAIRIRL TOUER Ll. 18.19 Mc /e. Contleuomly tunable from 
174.218 Mo /a Valves required -PCF80 and P;84 (In series). Cover 
BBC and ITA range,. Also Police, Fite and Taxis, etc. Brand new 
by famous maker, 10 / -. P. & P. 3/- 

10. H.B.B. MONABOR IIA14 WITH FCLL -it HEAD. 4. speed plays 10 
recorde. 1210., loin. or 7m. at 10, 33, 45 or 78 r.p.m. Intermixes 
7In., 10in- and 1210, recorde of the same speed. Ras manual play 
position: colour brown. Dtmendona: 121 x 10110. Space required 
above baseboard 41 in., below baseboard afin. Fitted with Full -FI 
turnover crystal head, 25.19.8. P. & P. 8 /8. 

11. POCKET MULTI -METER, Size 91 x 24 x i lin. Meter size. 25 1 111n. 
Semitivity 1,000 Ó.P.V. on both A.C. and L.C. A.C. and D.C. volta. 
045, 0 -150, 0- 1,000. D.C. cult/sot 0.150 rBA. Resistance 0 -100K O. 
Complete with test prods, battery and lull ItlItruetiona 56/ -. P.* P. 116. 

12.8 -watt PIIBH -PULL 4 'VALVE AMPLIPIER plus METAL BECTIFIEE. 
A.C. maim 200.250 v. Site 101 x 81 x 211n. 4 valve& For use 
with all makes and types of pick -up and mike. Negative feed back 
Two input, mike and 81.131, and controls for same. Separate controls 
for Rasa and Treble lift. Response gat from 40 cycles to 15 lee /e. 

2 dB down to 20 lee /s. Output 8 watts at 5 per cent total distortion. 
Nolee level 40 dB down all hum. Output transformer tapped for 3 and 
15 ohms speech coils. For use with Std. or L.P. ?scud., muskeg 
Imtrumente euch as guitare, etc. Suitable for small halls 25.59.5. 
P. & P. 7/8. Crystal mike to 8611, 181.. P. & P. 2h. 5' x 6'. P.K. 990554? 
lo snit, 1218. P. a P. 2 /.. 

13. FLVORESONNT LIGHT KIT. 40 watt euoreeeent lighting kit oom- 

piimi8/ P. 
8(e k ne Choke, 2 Lampholdera starter holder and starter. 1118. 

21 b HIGH STREET 
ACTON, LONDON, W.3. 

ALL ENQUIRIES S.A.E. 

GOODS NOT DESPATCHED OUTSIDE U.K. 
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HERE'S A LOW COST WAY 

TO GET INTO T.V. 

SERVICING FAST! 
If you are a man who wants to get ahead in 
television. you will probably be interested 
in this new revolutionary type television 
training programme now being introduced 
for the first time. 
Knowing that early success will usually spur a man on to greater achievement you learn 
how to make the easiest T.V. repairs first. 
Since the easiest T.V. repairs are the ones 
most often found on service calls, you are 
ready to make money right after the first 
lesson. Then as you progress you will 
discover how to handle every kind of 
trouble found In all makes of T.V. set! 
Here for example are some of the items 
covered in the course: 
1. Simple adjustments to correct poor 

pictures. 
2. Circuit faults indicated by a poor 

pattern. 
3. Finding bad valves by observing 

picture faults. 
4. Antenna principles and practices. 
5. Facts about the T.V. signal to help 

you in repair Rork. 
8. All about Cathode Ray tubes. 
7. How to tell what is at fault. 
8. Explanation of television circuits. 
8. U.H.F. converters and tuners. 

10. 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 h in.. 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 381- per course, plus postage 
and packing, 1/6. 

Free 71 -page book on Television Faults 
will be included if you send cash with 
order. 

FREE TRIAL OFFER 
Terms only 5/. per week if you wish. 

To SIM TECH BOOK CO MPANY Depl. BT.6 
Wait End. Southampton, Hants. 

Please send your Television Course for a full 
seven days' free trial. If not delighted I may return 
the course poet -paid without further obligation on 
my part. Otherwise I will pay cash price or 37/6 or 
5/. weekly until 87/6 plus 2/6 service charge, total 
40/- is paid. 

Tick here if enclosing full price of 37/6. (Same 
7-day money hack guarantee). NOTE: Customers 
who send cash with order get in addition a 71 -page 
book on TELEVISION FAULTS. 
Overseas customers please send full amount (in- 
cluding Ireland. 

Name 

Address 

City County 

J IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIL 

Lewis _= 

h ave the 
E Cabinet 
E 1101111111111111111111111111111111111111111111 = 

=for you 
g. We can supply any cabinet 

to your own specification 
E This is only one example of- E 

THE LARGEST RANGE 
OF CABINETS IN THE 
COUNTRY _E 

Equipment is also our 
speciality. 

The Lowboy 
Price 24 gas. 

J111111111111IWWII11IIIIII111111IIIII1IIIIIII11111111IIIIIIN 

IMMIED radió 
= 100(P44) Chase Side, Southgate E 
= London, N.I4, Pal 3733/9666 

FREE CATALOGUE 
Send today for the new 
Lewis Catalogue 

F. 

= Designed to assist your choice of - cabinet. _ 
THE New Lewis Radio Cabinet Cata- E 

E logue -the most comprehensive ever = 
prepared. Sent absolutely free. 
Please send your new free cabinet 
catalogues. 

Name 

Address 

BLOCK CAPITALS PLEASE 
:illl 11111111111111111111111111111111111111111111111111111111. 

HARVERSON Surplus Co. Ltd. 
Also see facing page 

SPECIAL OFFER! 
MARCONI QUARTZ 

CRYSTALS TYPES ZHB 
Glass encapsulated, 2 wire lead out. Bise lita. 
high x tin. dia Following frequencies (Kc /e) 
only available. 
13521, 13583, 13646, 13708, 13771, 13833 
13995. 13958, 140'21, 14083. 14146. 14208 
14171, 14333, 14396, 14459 
8/- each. P. & P. 1/. per crystal. 3 or more 
Poet Free. 

3 -VALVE AUDIO AMPLIFIER. 
MODEL HA34 

Designed for HI -FI 
reproduction of 
recorde A.C. Mains 
operation. Ready 
built on plated 
heavy gauge metal 
chassie, sine 76Mn. 
w.x 4im d. x 4i1n. h. 
IncorporateeECC83, 
EL84, EZ80 valves, 
heavy duty double - 

wound mains transformer and output transformer 
matched for 3 ohm speaker, separate Base, 
Treble and volume controls. Negative feedback 
line. Output 4f watts. Front panel can be 
detached and leads extended for remote mounting 
of controls. 
The HA34 has been specially designed for se and 
our quantity order enables us to offer them 
complete with knobs valves. tAa Ea OP. & P. 
etc., wired and tested for only 3M J 4/- 
TWO VALVE AMPLIFIER similar to above 
but using EC'L82 and EZ80 with tone and volume 
controls. Output 3 watts. PRICE 76/-, P. & P. 4/ -. 

4 -SPEED PLAYER UNIT 
BARGAI NS 

All Brand New in Maker.' Original Packing 
SINGLE PLAYERS 

B.B.R. TU /12 £3.10.0 Carr. 3/6 
B.B.R. GU7 with unit mounted pick -up arm. 

£4.18.8 Carr. 4/, 
AUTO CHANGERS 

B.B.R. UAI4 £6.2.8 
Latest B.B.R. 1JA16 £7.2.8 
LATEST GARRARD AUTO -SLIM. With heavy - 
duty, 4 -pole motor.FEW ONLY 17.7.0. (Standard 
Auto -Slim £8.17.8). Carr. 5/- on each. 

NEW CARTRIDGE BARGAINS! 
ROSETTE STEREO 105 CARTRIDGE. Stereo/ 
LP /78. Complete with two sapphires. Original 
list price 87/9. OUR PRICE 24/ -. P. & P. 1/ -. 
COLLARD HI -FI STEREO T/O CARTRIDGE. 
Type "C ". Complete with universal bracket and 
styli] for Stereo, LP and 78. Original list price 
59/8. OUR PRICE 25 /.. P. &P. 1/.. 
ACOS GP85 /1 T/O MONO CRYSTAL CARTRIDGE. 
Comp. with sapphire styli) and mounting bracket. 
Limited number only at 12/6. P. & P. 1/ -. 

SPECIAL 
TRANSISTOR BARGAINS 

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

OC71 5/- OC72 8/. 0076 5/- 
PXA101 8/8 XA103 8/8 V15 /Isp 12 /8 
Bet of Mullard 6 transistors, OC44, 2-OC4S 
OC81D matched pair OC81, 25/, 

EDISWAN MAZDA 
R.F.1 Pack: 1- PXA10I Mixer; 2- PXA101 
I.F. Amp.; (Equiv. OC44 and 0045) 10 /8 
R.F. 1 Pack: 2- PXA101 I.F.;- PXA102 Osc.; 1- PXA102 Mixer 12/8 
L.F.6 Pack: Consisting of PXB113 Driver. 
Matched pair PXC171, mounted complete with 
heat sinks (Equiv. OC81D and 0081) 12 /8 
ALL TRANSISTORS POST FREE 

STEREO AMPLIFIER 
Incorporating 2 ECL82e and 1 EZ80, heavy duty 
double -wound mains transformer. Output 4 
watts per charnel. Full tone and volume controls. 
Absolutely complete. 

FEW 
ONLY 

BARGAIN PRICE 
8916 P. & P. 5/- 

Also available complete with two 8 z bin. Speakers 
for only 85.10.8. P. & P. 6/6. 
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SPECIAL 
PURCHASE! 

TURRET TUNERS 
by famous maker 

Brand new and unused. 
Complete with PCC84 and 
PCP80 valves. 54 -38 Mc /e 
I.F. Biscuite for Channels 
I to 5 and g and 9. Circuit 
diagram suppled. 
ONLY 25/. each. P.P. 2/6. 

F.M. TUNER 
HEAD 

A permeability tuned tu er 
head by a famous oak r, 
supplied without valve 
(ECC85) and drum and 
enmdle, 18 /8 plus 1/S P. & 
P. Valve aid extra. Drum 
and spindle 3/6 extra. 

GÖRLER F.M. 
TUNER HEADS 

10.7 Mcla I.F. 
15 /- plue 1/9 P. & P. 

MUM valve, 8/6 extra). 

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

FURTHER HUGE 
PURCHASE enables us to 
0Cat these 67l P. n P. 
at 4 t. 

Heavy Slin. metal turn 
table. Low flutter per- 
formante 200/260 v. shaded 
motor with tap at 45v. for 
amplifier valve filament If 
required. Turnover LP; 78 
bead. 

RECORD PLAYER 
AMPLIFIER 

2 valve (1'790, 
A.G. marna, 3 watt. 
output, ready built, tested 
and complete with valves 
cad output transformer. 
Size 710. w. x 21M. d.x 
541n. h. 86/-. P. & P. 3/.. 
Suitable speakers:611n.16/- 

. & P. 1,6. lox ein., Q588/ 

P. & P. 1 /6. 

SPEAKER & 
CABINET FABRICS 

Oatmeal, nt Red and Gold 
Vyuait for speaker and 
cabinet covering, alío Red 
Rexlne for cabinet covering 
only. All 341n. wide and 
usually Bold at 35/ yard. 

rd 
PISILIE Ì3Iß plength 
pl'ae P. a P. 1/9. 
(Minimum order 1 yard). 
Sent) S.A.E. for samples. 

HARVERSON'S F.M. TUNER Mk. I 

F.M 
tunÍ 
head h_F 

tam nus 
maker. 

Guar- 
anteed 
nondrift. 

Per- 
meability 
tuning. 

Fre- 
quency coverage 88 
100 Mc /e. OA81 
balanced diode output. Two Lk'. stages and 
litertminater. Attractive maroon and gold 

dial (7 x Sin. glass). Hell powered, using 
good quality mains transformer and valve ctifier. 

Valves used P.0045. two EF60'e, and Ey.60 
(rectifier). Fully drilled chassis. Size of 
completed tuner 8 x 6: 5 4In. All parts cold 
' eparately. Oct of parts If purchased at one time 
68.10.6. plue 8/6 P.P. and ins. Circuit diagram and 
instructions 1/6 poet free. Mark II Vernon as above 
but complete with magic eye, front panel and 
brackets. 26.12.6. P. A P. 516. 
Mark III Vernon as Mark I but with output stage 
(ECL92) and tone control. 67.7.0. P. & P. 8,6. 
Handsome Metal Cabinets. Choice of Grey, Black 
or Green. To It Mark 1, 06 / -. P. & P. 2 /6. To fit 
Mark II, 17/6. P. & P. 2/6. 

6 TRANSISTOR AND 
DIODE SUPERHET 
A first -class 2 waveband e 

translator superhet. Printed 
circuit panel (size 01 n 21 in.) 

:t pre -aligned LE. tranefnr- 
e. Hlgh -gahn F,,rrlte rod 

aeGai. All First -grade 
tratnsistnee. Cur aerial 
winding. Push pull out- 
put_ All parte supplied 
with simple Instructions. 
All parts sold separately. 
Oct of parts if purchased at 
one time. 

ONLY 14.8.0 FOP. 

35 OHM SPEAKERS 
006451e foe une rolls above 
Sin. Ooodmans. Ideal replace- 
ment for most pocket portables 
0 /8, lIln. 10/6; 34(n. 
5111.17/6:7 x 41n. 211 -. 
P. A P. 1/6 Per speaker. 

Portable CABINET 
Size approx. 01 x 61 x 341e. 
Suitable for above using 3110. 
speaker, 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 (coed., long. 
and aerial coupling). 28/8 complete poet I 

8 translator printed circuit board to match. 3/8 
poet 94. Circuit diagram 1/11 sutra. 

QUALITY RECORD PLAYER 
AMPLIFIER 

A top -quail t record player amplifier. Pine 
lin w. x 21in. d. x 611n, h. Title amplifier (which In 

6d In a 29 gm, rebord player/ employe ECCO3, 
Lß4. EZ80 valves. Baas, treble and volume 

controls. Complete with output transformer 
matcher) for 3 ohm speaker. 

PRICE 6916 P. & P. 3'6 
DITTO. Mounted on board with output trans- 
former and 81n. speaker. 

Complais at 81116 P. & P. 4'6. 

QUALITY PORTARLa RECORD PLATER CABINET 
Uncut motor board. Will take above mpllder and 
B.S.R. or GARRARD Attoehanger or Single 
Record Player 'Tilt. Hizo 18 x 14 z 81in. 

PRICE C3.9.6 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 components. Built 
on printed circuit panel 
size 6 x :lin. Generous 
size Driver and Output 
Transformers. Output 
transformer tapped for 3 
ohm and 15 ohm epeakere. Transistors (GETII4 or 
SI Mullard OCOID and matched pair of 0(181 o/p). 

9 volt operntIon. Everything supplied, wire 
battery clip., solder. etc. Comprehensive, easy to 
folow instruction. and circuit diagram 1/8 (Free with 
Kit). All parts sold separately. 
Also ready built and tested. 56/8. P. A P. 2 /6. 
A pair of TA l'a are 'drat for stereo. 

10/14 WATT HI -FI AMPLIFIER KIT 
A stylishly finished monaural 
ampllder with an output of 14 e acte 
from 2 EL64e in push -pull. Super 
reproduction of both music and 
speech. with negligible hum. 
Separate Inputs for mike and gram. 
allow records and announcements 
to follow each other. Fully 
shrouded section wound output 
transformer to match 3 -150 
speaker and 2 independent volume 
controls and separate base and 
treble controls are provided giving 
good lift and eut. Valve line up 
2 EL84e, E0003, EF86 and ESSO 
rectifier. Simple Instruction 
booklet 1 /6. tteree with parts.) 
All paru asid separately. ONLY [6.19.6 P. & P. 6,6 
01,0 available i cad) built and tended comporte with input Jack purge. 
68.15.0 P. & P. 6 /6. 

SPECIAL 
PRICE 

45F- 
P. & P. 2'6 

BRAND NEW 3 OHM 
LOUDSPEAKERS 

251n. 12/8; 510. 12/6; hein. 15 / -; 
810. 21 / -; loin. 25 / -; 19ío. 27/8 
E.M.1. 21in. tweeter .. 10 

10/n. x bin. 28/- 
Aiso 15 ohm 12 loch. 30/ -. 

Rohs Celeet ion approx. pin. x 

6'u. middle register speaker 10 /8 
P. & P. up to 61n. 1/6; over 01n. 

2/8 per speaker. 

AMPLIFIER ON 
PRINTED 
CIRCUIT 
B OARD 

AMPLIFIER 
CARRYING CASES 

BRAND NEW 
Strongly made wooden con 
etruction, tough vynide covered, 
complete with carrying bandle. 
Overall size 131in. wide x Sin. 
deep x gin. high with sloping front 
panel. Weight only 41 lbs. Ideal 
for our 10,14 watt amplifier and 
many others. 
BARGAIN, &PRICE. 28/6 

TAPE DECKS 
COLLARD STUDIO DECK 

610.10.0 pine 5/6 cary. and Ina 
B.S.R. MONARDECK 

(Single speed) 311n. per sea, simple 
control, Irene 511n. epoole, 86.16.0 
plue 5/8 Carr, and Ina. (Tapes extra 
on both). 

Twn valve. IWYOS, 1TL84. 
O.P. trans. nee with 80 volt 
tap off motor. 00/6. 
P.P. 2/6 on above. Dropper 
res. for filament if requited, 
2/8. 

Superior CABINET To take 6 x Sin. epeaker, with motor board 
will accommodate BOA 17A14 or UAlO. 68.9.8. Carr. 5/6. Speaker 10/6 
extra. P. & P. 1-6 extra. 
LARGE CABINET Similar to chore with 3 ohm speaker. 68.9.6 

* BARGAIN 
ACOS CRYSTAL MIKES. High 
amp. For d,:ek or hand use. High 
sensitivity, 16 /e. P. & P. 1 /6. 
TEL CRYSTAL STICK HIKE. 
Lleted at 45/-.. Our price 18 /6. 
P. & P. I ,6. 
CARBON MIKE INSERTS. Brand 

w, 211n. din., 8 /6. P. & P. 9.1. 

STANDARD COLVERN 50E W / W 
Pre-bet Pots. 2 for 4,-. P. x P. I /. 
STANDARD hJin. FUIEHOLDERS 
Laminated Twill. 2 i. e 1/8. 
P. & P. 9d. Laminated Single. 

2 for 1/ -. P. A P. 6d, 
Belling -Lee Panel moun- 
ting, single 8/- each. 
P. et P. 6d. 

TRANSISTOR DRIVER 

and /Px ' 
TRANSFOR- 

MERS. 
and 15 ohms output). 
plus 4 suitable Tra11eis- 
tnrs giving appnx I 

watt owl /id 60 /- ,P.P.2.. 
Precision made .0005 2- 
gang TUNING CONDEN- 
SERS. Size 21 o Olt 15111. 

4/. each. P. & P. 1 0. 

HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, S.W19. CHEtrywoo:J 3935/6 

Open all day Saturday Early closing Wed., I p.m. 
A few minutes from South Wimbledon Tube Station. (Please write clearly) 

PLEASE NOTE: P. A P. CRAMS QUOTED APPLY TO V.A. ONLY, P. P. ON OVERSEAS 
ORDERS CRARQED EXTRA. 
SEND STAMPED ADIMES/MED ENVELOPE B'!TR ALL ESQL /A /Ee 

CORNER * 
MAINS TRANSFORMER 

Drop thou type Tapped pri- 
mary 110e., 200v., 220e., 240v. 
320.0.320e. at 80mA and 6.3v. 
at 3 amps. Generous core. Stack 
size 31 x at o llia. Weight 
41óe. ONLY 15 / , P. A P. 3/8. 
CONDENSERS. 5000 m Fd. 12 v. 
wkc Si x b In did. 3 - each. 

SPECIAL SPEAKER 
BARGAINS 

FEW ONLY 6 x 41n. 3 ohm 
Speakers. Only 9/ -. P. & P. 
I'O per speaker. 
8 x 5 /n. 3 ohm SPEAKERS 
BY WELL. KNOWN MAKER 
l'nrepeatalrle at only 10,6 
auch. P. & P. 1.6 per 
-pecker. 
A pair of these afe ideal toy 
Stereo. 
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POST HASTE FROM SURBITON 
ALL ORDERS DESPATCHED SAME DAY WE PAY POSTAGE and INSURANCE e ALL TRANS- 
ACTIONS receive PERSONAL ATTENTION and PROTECTION from our MONEY BACK GUARANTEE 

* MARTIN 
For HALF TRACK 

Tape Amplifier for Studio Deck with ready wired printed 
circuit control and input panels, mains and output 
transformers, knobs, plans, screws, etc. EF86, ECC83, 
EZ80, EM85 and 2 EL84. 3 watts output. Magic eye, 
radio and Mic, inputs. Ext. speaker socket. Tone and 
Monitor controle. Can be need se an amplifter, .111.11.0 
Collare Studio Desk. Very latest model, 3 speeds, lin. 
spools 110.19.8 
Case for above, with 8 x lin. speaker, two tone grey 25.5.0 
Complete Kit with Tape and Microphone 229.0.0 
H.B.R. Monerdeok TD2, latest model 51in, spools 29.9.0 
Tape Amplifier for B.B.K. Deck, printed circuit ready 
wired with ECC83, ECL82, EM85 and EZ80. Complete 
with all plugs, sockets, panels, knobs, etc. Mounts under 
deck making a self- contained unit 28.8.0 

For QUARTER TRACK 
Collar° Studio Deck, Marriott "7i" heads 117.17.0 
Tape Amplifier for Studio Deck, described above, but 

quarter track £12.12.0 
Case, with speaker, two tone grec 15.5.0 
Complete Kit with Tape and Microphone 236.0.0 

Dep. 

24/- 

22/- 

55/- 
20 /- 

201- 

37/8 

37/- 

70/- 

12 

8 

12 
9 

8 

12 

12 

12 

RECORDAKITS * 
Mthly. 
pmts. 

of 

19/- 

27/3 

58/- 
21/- 

21/- 

29/5 

20/8 

58/2 

B.S.R. TD2 Deck with Marriott "L" Series beads 211.11.0 
Tape Amplifier for B.S.R. deck, as over, but quarter 
track 19.9.0 

TAPE PRE -AMPLIFIER 
For Studio Deck, with power supplies, ECC83, ECL82, 
EZ80 and EM84. Mic. and Radio sockets, gives an 
equalised output of 400 m /Volte.... Hall Trask 28.8.0 

Quarter Track 29.9.0 
Building Instructions available at 2/8 each Kit (refunded 
when Kit bought). 

TAPE HEADS 
MSS Quarter track. Record /Playback and Erase 
per set 23.3,0 
Bradmatie Half track Record/Playback head only 21.12.8 
Bradmatie Half track Record /Playback and Erase on 
plate 21.19.8 
Collars premure pad for third head position 4/- 

BRENELL 
Mk. 5 Series 2 Deck, tfali track 4 speed 232.11.0 
Eh. 5 Serie, 2 Tape Amplifier with power park £28.0.0 

Dep. 

24/- 

20/- 

20 /- 
20 /- 

86/- 
52/- 

& 

12 

9 

8 
9 

12 
12 

Mthly. 
Pmts. 

of 
19/- 

21/- 

21/- 
21/- 

64/- 
48/2 

GRAMOPHONE UNITS, MOTORS, 
Dacca Deram Arm and Plug -in Shell £5.5.0 
Decca Deram Transcription Cartridge 24.14.8 
Deceit Derain Auto Cartridge 28.13.6 
Garrard ßF810 with GCB cartridge, Mono, single 
player 15.9.11 
B.S.R. UÁ14 with TCB cartridge, Mono, 4- speed 
changer l Garrard Antonini, Mono GCS cartridge, 4 sped 
changer 27.17.0 
Garrard AT8 Autoelim de Lime, GCB Mono cartridge 

211.9.0 
Garrard 4H /F with Mono GCB cartridge 217.0.0 
Garrard Lab Type "A" Transcription auto -changer, 
51000 with GCB cartridge 919.14.9 
Garrard 801 220.12.E 
Garrard 801 Strobe 222.0.0 
Philips AG1018, Stereo cartridge, will change 7in. 
rieords (adaptor 10/. extra) 212.12.0 
Goldring GL58 with arm, less cartridge 215.19.8 
Goldring GL70 with arm, no cartridge 128.3.0 
Goldring GLUE, as GLSB but lees pick -up arm 213.1.7 
Goldring "88" Transcription, no arm £17.14.0 

PICK -UPS 

201- 

20/- 

28/8 
84/- 

89/8 
43/2 
44/- 

27/- 
32/- 
55/- 
27/7 
39/- 

e 

7 

12 

12 
12 
12 

12 
12 
12 
12 
12 

23/3 

22/8 

24/9 
28/2 

32/9 
84/- 
88/6 

20/2 
8/8 
48/E 
21/8 
Y9/- 

ARMSTRONG - NEW TUNER AMPLIFIERS 
MONO 

AF208 A.M. /1'.11. Radio chassis, bass and treble controls, 
P.C. inputs, etc 221.4.0 
ST3 Mk. 2 A.MJF.M. Self- powered tuner 226.12.0 
227M A.M. /F.M. Radio chassis 10 watts 283.18.0 

STEREO 
Stereo 55 A.E. /F.M Radio chassis, with Stereo 
cram inputs 229.18.0 
223 A.5.1./F.M. Self -powered (Tuner only),,.,228.15.0 
224 P.M. only, Self-powered Tuner 222.10.10 
227 A.M. /P.M. Radio chassis, Stereo gram, 30 watts 
each channel 248.15.0 
228 A.M. /F.M. Radio chassis, Stereo gram, 10 watts 
each channel, Filter, etc 250.0.0 

OTHER TUNERS 
Tripietone F.M. Tuner, less power 
Tripletsne F.M. Tuner, self- powered 215,14,8 

218.19.8 

48/- 12 34/10 
38I- 12 42/9 
70/8 12 58/1 

82 /8 12 49/6 
57/8 12 47/9 
46/- 12 37/4 

97/8 12 81/1 

112 /- 12 98/2 

28/- 12 23/2 
31/0 12 28/1 

STEREO AMPLIFIERS 
Armstrong 222, integrated, 1111V per channel,.£27.10.0 
Dolei GA505, Integrated £18.18.0 
Rogers Cadet Mk. 2 with preamplifier, 4 ECL86 
e aloes 228.15.8 
Leak Stereo 20, Main amplifier 230.9.0 
Leak Varislope stereo pre- amplifier 225.0.0 
Quad 22 Stereo Control Unit 125.0.0 
For Quad Mains Amplifiers see Mono aectfon. 

55/- 
40/8 

58/8 
84/8 
50/- 
60/- 

1E 
12 

12 
12 
12 
12 

45/8 
31/1 

44/5 
50/8 
41/8 
41/8 

MONO AMPLIFIERS 
Linear L46, 3 watt, 3 cairc 25.19,6 
Linear Diatonic, 12 watt, suitable Mie. or Guitar 

212.19,0 
Linear Conehord, 30 watt, Ideal Guitar amp., with 
case 218.0.0 
Dalai GAO, Integrated amp., 5 watt, ECL86 valve 213.2.8 
Dulci DPA15, 15 watt with 2 valve pre- amp 225.4.0 
Tripletone Hi -Fi Major with pre-amp. Suitable for 
Guitar fir Mic. etc 215.18.9 
Leak TL /12, 10 watt Main amp. only 218.18.0 
Leak Varislope pre-amplifier 215.15.0 
Quad, 15 watt Main amplifier only 222.10.0 
Quad pre -amplifier, Mono 219.10.0 

271- 

28/8 
60/8 

85/8 
40/8 
31/8 
45/- 
89/- 

12 

12 
12 
12 

12 
12 
12 
12 
12 

20/8 

29/10 
21/6 

41/11 

28/1 
31/1 
28/1 
37/4 
32/4 

JASON F.M. AND TV SOUND TUNERS 
FMT1, complete with 4 EF01 valves 27.4.8 21/- 7 20 /8 
FMT2, less power, complete with 4 EF80 valves 

29.4.0 20/8 9 E0/8 
FMT2, with power, complete with 4 EF80 and 1 

27.40 211.4.8 22/8 9 24/9 
FMT3, Fringe, complete with valves, less power 210.19.0 22/- 8 27/8 
FMT3, with power, complete with all valves- . 212.19.0 28¡ -, 12 21/8 
JTV /2, switched F.M. and TV sound, self powered, all 
valves 215.12.8 33 /8 12 25/8 
Meroury Il, as JTV /2 but less power, all valves £11.0.0 22/- 8 27/3 
Instruction book included in all kits. Available separately, 
2/8 and 3 /c. 
JTVl2, ready built state channels 222.5.0 44/5 12 36/11 
Monitor, ready built tas Mercury Ill 218.10.0 33/- 12 27/4 

LOUDSPEAKERS 
Goodman Ariette 8 25.5.7 
Goodmaos Axiom 10 58,5.11 
Goodman, 5K /20 /EL £7.7.0 
Goodman, XO 5000 cross -over 22.0.11 
Goodmans Axiom 201 1.2In. Unit 210.17.4 
Goodman, Axiom 801 12in. Unit £16.4.0 
Wharfedale Soper 8 /RS /DD £6.14.2 
W.B. H51012 loin £4,7,0 
R.T.C. 1210, Unit. 15 watt 25.5,0 
R.T.C. Hf -Fi Master 28.8.0 
Wharfedale W12/E0 12in. 15 watt Lead Guitar 
sneaker 510.10.0 
Wharfedale W15 /EG loin. 15 watt Bass Guitar 
speaker 217.10.0 
Wharfedale Saper 10 /R9 /DD lOia high quality 
unit 510.18.0 
Wharfedale RS /12 /DD 12in. 15 watt. Hi- Fi 211.10.0 

22/6 
80/8 

20/- 

21/- 

85/- 

23/5 

12 
12 

8 

12 

12 

12 

17111 
25/8 

21/- 

17/5 

29/- 

17/11 
24/9 

EASILY REACHED BY TRAIN FROM WATERLOO 
TO SURBITON 

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

O Established 30 years 

SURBITON PARK RADIO LTD. Phone' 
KIN 5549 

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

YOUR 
MAIN 

SUPPLIERS 

FOR THE NEW 
MARTIN 

10W. 
AMPLIFIER 

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

o. Full instructions with every kit. Leaflets 
free on request. 

UNIT 1 

FIVE STAGE SELECTOR 
F.nahlcr tip to i inputs to tie connected and 
correctly matched to following pre -amp 
stage. With transistor, 

r 
sistors and 

capacitors mounted on printed circuit hoard. 
long spindle for adding stereo when required. 
With Mazda AC156 Transistor. 

Nize 34 x Sin. For Magnetic and rrys al F.U.s. Sadie Tuner, 
Iiicrophoue, and output from tape head. Requires 0.15 V. 47/6 

UNIT 4 

COMBIP'ED PRE- 
AMPLIFIER AND 
TONE CONTROL 
UNIT 

Three stager of audio cent roil -bass eonro! op ̂ rating 
between -16 to - 10 dB: treble control botaren -15 to 
+12 dB; volume control with on -of switch to serve power 
supply to complete ',nstallatloa. With transistors, resistor. 
etc., on printed circuit board. 134 x 24in.. 9.15V. 
With Mazda AC176 'lraasiator 

UNIT 5 
MAIN AMPLIFIER 
Complete with heat sink on 
which the aic transistor printed 
circuit amplifier if nuilt. Trane- 
formeriess output gives maximum 
of 10 watts into 3-ohm speaker, 
operating from 24 volt supply. 
Pre -tested by makers. Transistor 
line -up: Mazda .AC156. At '110, 
AC154, AC15T.2xSKT431. AA120. 

Wharfedale g : 13 ohm, 13/6 I6` 
Matching Transformer. JI 

62/6 

UNIT 6 

POWER SUPPLY UNIT 
Operates from 200.250 volts. A.C.. giving 
D.C. output at 24 volts mot main amplifier 
and tappings for nwet to other Martin 
Andiokil Units. Incurumat es heavy duty 
transformer. full smoothing and latest t: or 

t iheation. 
El-taunt front Control Panel for 10/6 

V aborc ready for litt lug. 

ALL 4 ABOVE UNITS f14.5 0 OR 28'6 DEPOSIT 
AND 12 MONTHLY PAYMENTS OF 23 7 

TAPE ENTHUSIASTS - SEE DETAILS 
OF MARTIN RECORDAKITS - Page Opposite 

TECHNICAL 
TRAINING 
in radio 
television and 
electronics 

Whether you plan to have your own business, to 
become an electronics engineer, to take up a career in 

industry, or to brush -up your knowledge and study 
new developments, transistors, etc.. an I.C.S. 
Course will help you to success. You learn at home 
in your own time, under expert tuition. Moderate 
fees include all books. 

EXAMINATION COURSES FOR:- 
C. P: G. Radio 

and 

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

C. & G. Radio 
Amateurs' Exam. 

(Amateurs' Transmitting 
Licence) 

P.M.G. Certificates in 
Radiotelegraphy 

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

Gen. Cert. of Education etc. 

New practical radio construction courses 

Learn as you build the I.C.S. way. Learn the 
theory of radio and electronics. Build a 5- 
valve, 2- waveband receiver, a transistor port- 
able and an A.F. amplifier. Build a signal 
generator and a multimeter as well, if you 
wish -two essential pieces of equipment for 
those engaged in servicing work. Three 
courses to choose from. 

Post this Coupon TODAY% for FREE book on 

careers in Radio, and full details of other I.C.S. C 

Member o- he Association of Brutish Correspondence Colleges 

INTERNATIONAL CORRESPONDENCE 
SCHOOLS 

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

Please send book on.. 

Name Age_-____ - 
(Block Letters Please) - 

Address 

Occupation_ 4.64 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
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jASEós 

The SKYROVER 
Controls: B aveband Selector. 
Volume Control with on /off 
Switch, Tuning Control. In 
plastic cabinet, size 10 x 61 x 31 
in. with metal trim and carry- 
ing handle. 
Can be built for 

f10.19.6 
Post and Packing 5/- extra. 

The SKYROVER 

PRACTICAL WIRELESS April, 1964 

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

THE SKYROVER 
and SKYROVER DE LUXE 
GENERAL SPECIFICATION: 
7 transistor plus 2 diode superhet, 6 waveband portable 
receiver. Operating from four 1.5 v. torch batteries. 
'I he 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 accur- 
ate Station Selection. The coil pack and tuning heart 
is completely factory assembled, wired and tested. 
The remaining assembly can be completed in under 
three hours from our easy to follow, stage by stage 
instructions. 
SPEC'IFIC'ATION: 
Superhet, 470 Eels. All Mollard Transistors and Diode. 
Uses 4 -US batteries. Sin. Ceramic Magnet P.M. Speaker. 
Easy to read Dial Scale. Band Spread Tuning. 
500MW Output. Telescopic Aerial & Ferrite Rod Aerial 
WAVEBAND COVERAGE: 180 -576M: 3I -94M and 
Band Spread on 13, 16, 19 and 25 metre Bands. 

DE LUXE 
Tone Control Circuit is incorporated, with separate 
Tone Control in addition to Volume Control, Tuning 
Control and Waveband Selector. In a wood cabinet. 
size 111 x 61 x 315., covered with a washable material, 
with plastic trim and carrying handle. Also car 
aerial socket fitted. 

bn I tínr 1E12.19.6 & 5/- ext a 
Data for each receiver 2/6 extra. Refunded if you pur- 
chase the parcel. Four U2 batteries, 2/8 extra. Four 
Leak -Proof batteries, 3/4 extra. All Components 
Available Separately. 

THE 

"SPRITE ff 
Can be built for 

7W 6 
P. & P. 3/6 extra. 

* Six -Transistor Superhet Miniature Per- 
sonal Pocket Radio. * Long and Medium 
wavebands. * Ferrite Rod aerial.. * 1.F. 
Frequency 470 Kels. * 3in. Speaker. 
* Printed circuit 21 x tin. * Slow Motion 
Drive. * In Plastic Case. Size 4 x 21 x lin. 
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 construction, 79/6 
can be built for: - 
P. & P. 3/6 extra. Data and instructions 
separately 2/6. Refunded if parcel is pur- 
chased. Real calf leather case, wrietstrap, 
personal earphone and case for earphone 
and battery 12/6 the lot extra. Make no 
mistake this is a SCPERIIET receiver 
of genuine commercial quality. It is 
not a regenerative circuit. 

READY BUILT 
BOY'S TRANSISTOR RADIO 
Ready built, 2 transistor pocket 
radio in attractive plastic case, size 
only 4 x 21 x lin. Fitted with 21in. 
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 
Gift. 
LASKY'S 
PRICE 
with all access- 
ories Post Free. 
AISO AVAILABLE 
6 transistor model. size etc. as above. 
Supplied complete with personal earpiece 
and leather case. 
Poet LASKY'S 
Free PRICE 
HEADPHONES 
S. G. Brown Type F earphones, moving 
iron 2300 ohms, hand -held type but a 
headband could easily be fitted. P. & P. 
LASKY'S PRICE 14/6 Per pair. 1 /6. 

42! - 

79! 6 

E.M.I. 4 -SPEED RECORD PLAYER 
New, unused and individually boxed fitted with lightweight 
pick -up with ACOS G.F. 73/2 stereo cartridge. Cabinet space 
required 131 x 121 x 41In. A sin. metal turntable is fitted. 
For use on 200/250 volt A.C. Mains, with Auto -stop. The 
stereo cartridge will play all types of Mono Records. 78's. 
L,P.s etc., but if desired a G.P. 67 I,P /78 Mono cartridge will 
be supplied in lieu of the GP73 at no difference in cost. 

LASKY'S PRICE 79/6 
COLLARO 4TR 200 TRANSCRIPTION RECORD PLAYER UNIT. New and 
unused- listed at 17 ens. LASKY'S PRICE E9.19.6. Carr. & Pack. Y -, 

The "REALISTIC" Seven 
* 7- transistor Superhet. * 350 milliwatt 
output into 4in. high flux speaker. * All components mounted on a single 
printed circuit 
board, size 51 x 
S1rn. in one cem 
piete assembly. ' ̂+..1 
* Plastic cabinet i 

with carrying 
handle, size 7 x 10 "=° e,--- 
x 311n., in Red / ......____- 
Grey, Blue /Grey ÿ_ 
or all Grey. * - 
Easy to read dial. 
*Externalsocket --- , 
for car aerial. 
* I.F. frequency 470 Kc /s. * Ferrite rod 
internal aerial. Operates from PP9 or 
similar battery. * Full comprehensive 
data supplied with each receiver. * All 
coils and I.I "'s etc. fully wound ready for 
immediate assembly. 
An Outstanding Receiver. LASKY'S 
PRICE for the complete parcel including 
Translators, Cabinet. Speaker. etc., and 
Full Construction 15.19.6 Data. Can be built for 

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

REALISTIC Seven DE LUXE 
By popular request a De Linie version 
of the well- proven Realistic "Seven" 
now available. With the same electrical 
specification as standard model -PLUS 
A SUPERIOR WOOD CABINET IN 
CONTEMPORARY STYLING, covered in 
attractive washable material, with super - 
chrome trim and carrying handle. Also 
a full vision circular dial. externally 
mounted to further enhance the pleasant 
styling. ALL FOR ONLY 
P. & P. as for Std. model 

_pa 
EXTRA. 

PRIVILEGE PARCELS 
A "Privilege l' :r ' rl" alto`s. all to pur- 
chase the Audi,' o, stem 01 ruur choice 
at a worth 'shirr cash Sing. Some 
examples are listed below. but we shall be 
pleased to quote our "Privilege Parcel" 
Prices for any selection of equipment of 
your own choice. Send us details of your 
requirements. 
Tudor Stereo Amp- Tudor Stereo Amp- 
lifier eis. 0.0 lifter £15. 0.0 
Connoisseur Crafts- Braun PC/IL Stereo 
man, 2 -speed trap- Transcription Unit 
scription player £12. 9.6 

£16. 6.6 2 x Sharon Loud - 
Deccx FFSS Stereo speaker systems 
Pick -up .... £18.18.0 £19.19.0 

Total £50. 9.6 Total £47. 8.6 

"PRIVILEGE "PRIVILEGE 
PA1t('Fl." PARCEL" 

Price: £7.10.0 Price: 245.0.0 

Collars Studio Tape Collars Studio Tape 
Deck, 1 -track model Deck, 1 -track model 

£10.13.0 £13.19.6 
Lasky's Tape Amp- Martin Tape Ampl:- 
liller £8.19.6 fier, l -track model 
P'table Case £3.15.0 £12.12.0 
7 x 9in. spkr. 15.6 Portable Case with 

Speaker .... E:3. 5.0 

Total £24. 070 Total £31.16.6 

"PRIVILEGE "PRIVILEGE lI.EGE 
PARCEL" PARCEL" 

Price: 822.10.0 Price: £30.0.0 
Carriage and Packing on all the above 
Parcels. 10/6 extra. 

207 EDGWARE ROAD, LONDON, W.2. 133 TOTTENHAM COURT ROAD, W.I. 
Near Praed St. PADDINGTON 3271 2 I Nearest Stn., Goodge St. MUSEUM 2605 

BOTH OPEN ALL DAY SAT. Early c'lrrinp Thurs. .1fail Orders to Dept. P.W., Edgware Rd. 

152 ¡3 FLEET STREET, LONDON, E.C.4. 
T, lephsne: Fleet Street 2833. 

Open all day Thursday. Fairly closing Sat. 
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Service in Great Britain 
CONSTRUCTORS' BARGAINS 

LASKY'S NEW SCOOP 
The "Sixteen" Muliirange METER KIT 
'íh1, outstanding meter wu> tr:attiired Cc Pro, 
the Jan. '64 issue. Lasky's are now able to oiler the complete 
kit of parts as specified by the designer. The "Sixteen" Multi - 
range offers the home constructor and serviceman an instru- 
ment that will meet most of his requirements for voltage 
current and resistance measurement. There are 16 switched 
ranges: 9 for voltage measurement. 4 current ranges and a 

resistance ranges. All British component, are used throughout. 
The instrument case is supplied with the meter movement. 
built -in. The two scales are clearly printed in black on white 
and are very easy to read. 
R ANGE SPECIFICATION: D.C. volts: 0- 2,5- 25 -50- 
250 -500 at 20,0000 /V. A.C. volts: 0 -25 -50 -250 -500 at 
1.0000íV. D.C. current: 0 -501A. 0-2.5- 50-250 mA. 
Resistance: 0- 2,0ní10, 0 -200k u. 0-20M u. Basic 
movement: 4014A I.s.d. moving coll. With universal 
shunt full scale deflection current is 50µA. Size/ 
finish: Black plastie case. 3l x 5; x llin. Controls: 
12 position range switch: separate slide switch for 
A.C. volts -D.C. ohms: ohms zero adjustment pot. 
meter; meter zero. External connections: Two L17eIeV P. 

& P. 
401m. sockets for test lead plugs. Power require - iai 7 V 5, 
ments: One 15V. and one 1.5V. batteries. Complete 
with all parts and lull construction details. Pair of batteries 2/5 extra 
Data and circuit available separately 2/6 refunded il all parts bought. 

1125 

RAD 
S'S 
O 

MAKERS SURPLUS 
FM TUNER CHASSIS 

A factory built FM Tuner 
using the Gorier front end 
unit and I.F.s. Freq. range: 
88 -108 Mc /s. Valve line -up: 
6AL5. 3 x 6AU6, ECC85. Fully 
assembled on printed circuit. 
Illuminated glass dial. Over- 
all size 12 x 5 x 3ín. Un- 
powered- requires 8.3 v. L.T. 
and 200 v. at 40 mA H.T. Full 
circuit data included. 

LASKY'S PRICE L5.19.6 P,6ß P. 

4 -SPEED AUTO CHANGERS 
B.S.R. Type UAI4 /UA20 
COLLARO Studio C60 wired for 

£5 19 6 

'tereo with monaural p.0 . 
MAGNAVOX -COLLARO latest model, 

66 
4 -spe19.6 ed 

Stereo Autochanger. Fitted diamond stylus 
This offer exclusive to Lasky's and record dust cleaning attachment 
Radio. LASKY'S PRICE ÚÁ11.RÁ D 

£7 19 8 

TAPE DECK MOTORS 
Motore for tite Collars Studio 
Deck -new and unused. 200- 
250 v. A.C. Take -up, rewind and 
capstan. Listed at 22.5.0 each. 
LASKY'S PRICE 14/11 each. 
P. d: P. 2/6. 
Set of 3 35/ -. P. & P. 6/ -. 

Auto -Slim Mono £6 10 0 
'Auto -Slim Stereo £7 10 0 
Auto -Slim Mono Plug -in -head £7 7 0 
Auto -Slim De Luxe Mono AT6 £11 9 0 
Auto -Slim De Luxe Stereo AT6 £12 5 0 
Lab. Model "A" Mono £19 14 0 
Lab. Model "A" Stereo £20 10 0 
Postage on all above 5/ -. TAPE SPLICER 

SPECIAL OFFER! 
By famous manufacturer. All metal 
nickel plated construction with 
separate razor blade- securely clamps 
tape while splicing. Listed at 18/6., 

PR CE' 14/6 FREE 

41 See opposite page for add 

R.31.V. 43 r.p.m. AUTOMATIC RE- 
CORD PLATER. Designed to take only 
45 r.p.m. Tin. discs. Will play up to 8 auto- I 

matically. Fitted with lightweight pick- 
up and crystal cartridge, mounted on a 
plinth. For 200 /250 v. A.C. mains. Size 
approx 10 x 10 x 5in. 
LASh'l S P1114 F: 59/6. P. & F. 11/6 extra. 

EXPRESS ELECTRONICS 
32 SOUTH END CROYDON SURREY 

VALVES 
TEL. CRO 9186 

VALVES NEW D 
GUARANTEED 

FOR THREE MONTHS 
a /e..BE6 7 /.12ÁU7 6/91118i42 8/8 Mil 
7/6 61016 5/9 12AX7 6/91/x150 10/- 1E1'92 
318 613)6 5/9 128E6 9/6 1/591 

DE96 
1)1,99 
Dh94 
1131.96 
E891 
F,BC41 

1121 
IC2 
103 
1FI 7/e 613E7 8/9 12B147 10/8 
16-3 4/-6BW6 6/6 10580T11/- 
1F01 7/66BW7 7/-12Q7GT7/6 
1F'149 5/66D2 4/- 16S 7 6%- IPI 7/6 6FI2 4/. 
1P10 5/6 6886T 2/- 19AQ8 9/8 
1E11 6/- 6J 7 GT 7/8 25L6GT 7/6 EBF80 
11t5 6/9 6K70 5/6 3081 7/8 EC081 
185 5/66K86 8/- 30L1 7/6 E,0082 
1T4 4/-6Q70 5/6 35L6GT 7/8 13 CCg3 
11:5 6/668L7GT 8/- 35W4 8/6 F,CC'84 
3Q4 6/668N7GT 7/6 35Z4GT 8/- I:C085 
394 6/8 6V60 7/6 6763 7/6 El .F88 
3V4 8/-ex4 3/- 80 8/- l:r'1?H2 
S1-SOT 18-6x50 5/9 DAF91 5/6 EV1142 
57.40 7/87x4 6/- DAM; 7/6 1211181 
6AK6 6/6803 41- DC050 12/61ULSO 
6.41,5 4/-9D7 9/6 11F'91 4/- E. 'Les 
eAM6 4/- 12AD6 11/6 DI'A6 7/6 F:P41 
6.4T6 5/- 12.4118 10/- 1/1176 7/6 I;I'r0 
riß .46 5/- I2.AT7 4/- I)ll,; 5/- LE"; 

6/6 E1,41 
7/61E1.04 
5/6 EMS.) 
8-F,1-51 
78EY61 
4/- F.Z40 
7/8 EMI/ 
B/6 lì7,g1 
4/- FIVES 
6/9 l: T33C 
8/9 ET60 
8/8 N17 

7/6 
VIg 6/6 19 

^/6 N709 
9/- Ptlx4 

10/- PI'r<9 
818 1y.1^., 
718P1'L_ 
9/. hi 1,4 
8/- I't 

4/-091,83 -/- 
5/61Py33 10/6 
9/8' P Y81 6/9 
7/-1PY82 7/8 

10/- PY83 7/ 8 
7/8 R19 8/8 

10/-065A1 9/8 
5/61052 7/6 
8/-''U76 7/8 
6/91778 5/- 
9/6 U142 7/6 
8/-,EI BC'41 8/6 

12/61;C1142 9/6 
5/6 l' l'41 
5/8 U TA 1 

81- 13V41 
71-, W17 
7/e R'76 
7/6 W142 
6/8 X17 
6/9 X142 
9/- X150 
9/6 Z77 
7/- ZDI7 

8/6 
86 
7/6 

4/6 
816 
5/8 
9/- 
91- 
4/- 
518 

ASK FOR RESISTOR AND CAPACITOR COLOUR CODE I 

FREE WITH EVERY PURCHASE 

High Stability Resistors ?.W 5% 50a to 1M. 9d. Midget Ceramics 500 v.. 9d 
tows. Saper Quality Stn., Bd. yd. Plugs 9d. Sockets 9d. Silicon H.T. Recta. 
260 v. 300 mA 11e. z Stn. 8/8. Contact Coiled 250 v. 50 mA 8/8. 85 mA 8/8. 
NEW TRANSISTORS BY MOLLARD. 0011, 0026, 0066, 251 -; 0044, 0043. 
5/ -; 0070, 6/ -; 0(271, 5 /-; 007.2, 6 / -; OC72 Matched pair. 12/.; 0074, 0075. 
0078. 7/6; 0081, 6 / -: OCe1 Matched pair, 12/ -; 00170, OC171, 7/6. 

VALVES MATCHED IN PAIRS 
EL34 27/6, ELM, 15/ -, N709 15/ , 6V60 15/ -, 611W6 14/- per pair. Push - 
Pu0 O.P. Transformer for above 3/150 14/6. P. á P. 1 /6. 1215. P.M. 
Speaker* 30 24/6. Baker's "Selburst" 12in. 150 15W Stalwart 80/ -, 12in. 
Stereo Model 86.15.0. 

SETS OF VALVES 
D591. DF91. DAF91, D1.92 or DL94....19/6 EI'R42, EF41, EBa11, 
DE06. DF96. DAF96. 01.96 29/6 F1Á1. EZ40 87/8 
05e. 117 . 6Q7. 61 -6. .íZ4 or 6 X5 19/6 5.'042. F:I'41. ERC'41 
1x5, 1T4. 185.:154 or [lÁ4 19/6 1.7.41. I "Y41 öb /- 

Poetege and packing 6d. Over Ll post free. C.O.D. 4 ; -. 

BARGAIN OFFER! 
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. 

CONNECTING WIRE. Stranded or Single. Various colours. 
our selection. 100ft., 41 -. 
ELECTROSTATIC Tweeter LSH75 with diagram. only 316 each. 

SPEAKER CABINET. The HAYDON (17 x 15 x Bin.). Designed 
to take a 12in. heavy duty speaker. Made of *in. wood. Ideal for 
bass guitar. Covered with Vynide and Vynair in contrasting 
colours. With strong carrying handle, 601 -, post 7f6 extra, 
SPEAKER suitable for above cabinet. R.T.C. 15 ohm 15 watts. 
Heavy duty 12ín., E5, post 41-, 
STEREO Ronette S 106, 25f -. 
CARTRIDGES, Monaural, Acos GP59 -5 high output, 151. Acos 
GP65 -1G medium output, I5 / -, to fit most Garrard, Collaro or 
B.S.R. pick -ups. 
EARPIECES with cord and 3.5 mm. plug. Crystal, 41.; 180 ohm:. 
magnetic. 616; BO ohm 2.5 plug, 4f -, 
HIGH RESISTANCE PH ONES: 4,000 ohms. Chinese, 11f6 pair. 
TRANSISTOR ELECTROLYTICS: IuF, 2uF, 4u F, SuF, Ouf, 
16uF, 32uF, 50uF, I00uF, all 15 volt, 113 each. 
BARGAINS IN TRANSISTORS. The latest Mullard M Series.. 
0C44M, two OC45M, 0081 DM. Two OCBIM matched pair: 
OA90 diode. Complete set, 2216. 0C44, 316; 0C45, 31-; 007 I, 2160 

0072, 3e -; OA81, 213; GEC 56 Good AF General Purposes, 2'-. 
GET873 RF, 213. 
McMICHAEL TELESCOPIC TV AERIAL. 23" extending 
to 45 ". Fitted with coaxial plug. Will suit any set. ONLY 716 

MAKE your own light -sensitive switch: for parking lights, burg 
lar alarms, model railways, door bells, window lights, etc., etc.. 
The Circuir, Mullard ORP12 Light Cell, two transistors and 
resistors, 25f- the Set. 

TERMS: C.W.O. 

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

1 (four minutes from Tooting Broadway Underground Station) 

www.americanradiohistory.com

www.americanradiohistory.com


1126 PRACTICAL WIRELESS April, 1964 

R.F. FIELD INDICATOR 
RF.40. Designed for check 
Wig the radiation from a 

- -'" transforming antenna. The 
sensitivity can cont rolled 
by I) tuent of panel con- 

con- 

trot, the antenna 
length or by 

ri- creasing distance 
Corn the adaptor. 
Fmo, range 1.250 

"..16 hick. 20101A D.C. 
Complete a 

s 

iilusti ated w.th instructions. 
PRICE 69/6. 

p 
4 
{{ p 

B FA I TA STIL UY! 
STEREO DYNAMIC MICROPHONE 

MODEL SM.D100 
A truly revolutionary new stets 
dynamic microphone, ideal for 
the tape recording and audios 
enthusiast who has an eye for 
quality and value. Brnel specifi- 
oation- Frequen.y response 50- 
15,000 cis. Output impedance: al( ohms. so,,,,,,,,, -1ì0d B. 
Size: Min. high. Mike 'Ills. dia. 
Base 4Iin. dia. Mike can be 
removed from table stand 
and used with floor stand 
if desired. Supplied emit- 
plate with table stand awl 
loll. of screened read in z_..üiff4ÿ `. 

Motley carton. 

Price ` GnSa 

-_ SA.80 INTEGRATED STEREO 
AMPLIFIER 

-.,,,,,,v0... 
v 

: :. 
E3 ¿ - ' y 

NEW MODEL! Incorporating 
double wound transformer 

4 r 4 watt. The perfect choice for a low cost 
Hi-Pi t system. Dual pick -up and tuner 
inpn T control. Independent vo.0 

ont 1 ohm speaker output. 
,ill i' t 

mpletc for only £9.1 D.iV 

DM.614. 50K DYNAMIC 
SUPER SENSITIVE DESK 
OR NECK MICROPHONE 
Never before each high quality 
at ch pou price. Complete 
with lavatie cord and desk 
stand. Lightweight. PRICE 
95/ -. Complete in presentation 
pack. 

N 
SUBSTITUTION BOXES 

Fully calibrated c.mpirt 
.., with s I t. leads. Yodel 

OM .G RESISTANCE BOX OX 
value, 4- TRANSISTOR 

PUSH -PULL 
AUDIO a 

AMPLI- A, . 
FIER { 

Model 
EG.2004 

Not a kit -a ready- 
b ilt mtmature ampli- 
tier fn %orating In- 
put and output transformer, 4 t ranslators 9 volt 
battery snap cord (for Power,. speaker and volume 
control connection leads. The et useful amen. 
tier ever produced. Complete 'th fi ill lost ructions 
and circuit diagram. Ideal Mr making powerful 
transistor radios. tape recorder. baby alarms 
record players, intercom et,. Must be heard to 
be appreciated. 42/6 

ONLY YLL VV 

AR.l3 UNIVERSAL TEST LEAD KIT 
IN PLASTIC CASE` 

0 

'' 

` 

j 
I¡ 

t 4 - I 1 1 Mark 
plastic it handle pot. ; 1.. with h I ty 37in. 
rubber r I I h. 000 v breakdown insulation 
terminating 2 long a Iin. dM. plaetic grip banana 
plugs. 3 seta of interchangeable terminals are 
Included (spade lugs phone ups, alligator clips), 
all slip directly on to tamana plugs. PRICE 9/6 

al 1 watt, Ii oltiot 
in I 

SeF Price /8 

'1"'4410 .s. - s 
- 

Model OM .6 CAPACl % 3 , 

TANCE BOX I o I 

I I i 

0.001 to 0.33 turd at 
6110 volt working. 

Price 29/6. 
sosseatawasesasasssaraarasesawassawaassassolesatass 

( 

4 

3 ' 

( 
/ . 

MINIATURE PORTABLE 
TAPE RECORDER MODEL TC.601 
* Fully transistorised. 

` 

* Dual track ... 

^^ # x .,y 

styg ` * Combined 
m.Crophoae /s[Raker. 

¡ * Size only 101:- z or z 261ie . 
Oompletely portable, self-contained, full function 
miniature tape recorder utilising advanced tran- 
sistor orcuitry with 4- transistor push -pull output 
stage 1. give quality Y q production you would 
only expert t units three times the price 

control or -or rewind.stoMplayback/record. 
and 11 lune control. Attractive tan a I 

gold Mgh impact p Iv vl emu with transparent 
asp p l - gl top u bl ig null tu ber tell 

top I 
tkr.r, ..On 

I PI lv ltht 
at uric ̀ land 

uith 
iV loue ape a tape. 

instruction book. £8.19.6 PRICE 

SIGNAL INJECTION PROBE ITI.I 
Push button operation. 
Ideal for making rapid 
checks on radios, T \. 
An pe. omets 39/6 

, o P 1. p' F', ' 9V BATTERY CHARGER AND AC 
ELIMINATOR MODEL LA.6P 

A "MUST" for every transistor set owner! 
Save those batteries by riming your transistor 
set direct from A.C. 

HAWAIIAN PORTABLE RECORD 
PLAYER Model H N707 

tree a unique 
pick-up unit, 
turntable and 
special speaker to 
give amazing 
volume and 
productioi with- 
ont the f 
valves or t f 
sien rt Bat l 
operated, pl :o-ìRr@ sz 
up to 1233 d rJ ordo at 33 ly ., . 

aratept 3 speed 
4 

and volnm 
trots, 45 r. em. "-' 
adaptor and 
stroboscope. Durable plastic cabinet. fully water- 
proof with carrying handle and record storage 
compartment. Size 9in. dia. z Jain. deep. Weight 
2 ib. 9 oz. 

SPECIAL OFFER £4.19.6 NOW ONLY 

z-- 
mains. Reactivate 11 

your o ld P3 6 tt ,< 

Unit contains neon 
I 1 and standard 

battery conneCtiall. with 

Made 
1. 1 lai s ` i 

" uap cord fo 
lug 

ne 
ÁI t 4 

to ,et. 
-- 

NOW 
.YY ;e 

- y,y ?«>? 

.. .á 

I9T6 °' 
THIS MONTH'S SNIP !! 

OPERATORS UNIT. Fantastic bar - 
gain. Outstanding value! As illustrated. 

H F "^ ` /1140W SOUND ; 
t fi»n 

'.Ii-_ - 7RARADIO 
RADIO 

316. POST PAID. 

JACK SOCKET 
__ rr,a\ 
_ 1 

250 MFO 
ELECTROLYTIC: S 
CONDENSER. 

4 WAY 
TELEPHONE 
SOCKET a 

a 
sI) t4 ,ti. 

MIDGET METAL 
RETAIL RECTIFIER 

4,af 

o AUTOMATIC SOLDERING IRON, 
SF.I 

drrcmaur o 
tprpsr S7 \ 

RA30the 
n RADIO 

pry 24'6 /n 11 \7 AMPLIFIER 

Designed for th transistor radios. valve radios. 
car radios. pl ti where quai i j reprodontion or 
sound is reouired. Plugs t o mt.-piece output k t 

of nearly all miniature sets. The 1- t dt I -.t d 
1 teat th 1 p i 1 al 
h i l p I t with I f ist I fitted 

th 1 pl g_ I pian i ed and 
altaranterd. Svc 9lin. x Jilin. bsn,irr. 

- `"'''' 
Ni 

30 watt. First in th country that 
feeds solder automatically. Easy 
one hand action, light weight and \ extremely robutd. gives you a third 
hand. Tip anti solder are replaced at 
th. ex at spot needed, any req 1 

amount u ide i 1 [ al II 1 

f t the tip 1 adjustable 1 roller. { Standard At Fully guaranteed. Y 

SPECIAL 19M OFFER ONLY 39/6 

y 

r, .N,` 

¡zero 
_td 

MAIL ORDERS TO: (DEPT. P), 32a COPTIC STREET, LONDON W.C.I. 

CALLERS WELCOME AT 87 TOTTENHAM COURT RD. LONDON W.I. MUS 9606 
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THE R.S.C. BASS -MAJOR 30 WATT GUITAR AMPLIFIER 
A MULTI -PURPOSE HIGH FIDELITY, HIGH OUTPUT UNIT 

FOR VOCAL AND INSTRUMENTALIST GROUPS 

Eminently suitable for bass, lead or rhythm guitar and all other musical 
instruments 

* Incorporating two 12in. heavy duly 25 -watt high flux (17,000 lines) loudspeakers with 
tin. diameter speech coils. Designed for efficiently handling full output of amplifier 
at frequencies down Io 25 c.p.s. * Duai Cone in second speaker reproduces frequencies up to 17,000 e.p.s. 

* Ileavily made cabinet of convenient size 24 x 21 x Hin, has an exceptionally attractive 
covering In two contrasting tones of Vynair. 

* For 200 -2.50 v. to 50 c.p.s. A.C. mains operation. 
* Four Jack socket inputs and two independent vol. controls for simultaneous connection 

of up to four Instrument pick -ups or microphones. * Separate bass and treble controls providing more than adequate "Boost" or "Cut ". 
* LEVEL frequency response throughout the audible range. 
* SUPERIOR TO l'NIT5 ..v1"11% II'E THE COST. 

392 Gns paymlen POST f2o anÌ 
/612 monthly 

It.s.t . .It N1011 4.1,I I .tit AMPLIFIER 
5- watt high quality output. Separate bass 
and treble "cut" and "boost controls. 
Sensitivity 15 m.v. Two high impedance 
inputs. loin. loudspeaker. Handsome, 
strongly made cabinet (size 14 x 14 .x Tin. 
approx., finished in complementary shades 
. f Rexlne /Tygan. 200 -250 A.C. mains. 
£8.19.8 paymenttsDEPOSIT 

nthly 
of Carr. 7/6 

LINEAR TREMOLO /PREAIIP, tiNI'l' 
Designed for introducing the Tremolo effect 
to any amplifier which is fitted with a 
reserve power supply point or smoothed 
H.T. and 6.3 v. A.C. L.T. This applies to 
practically all amplifiers of our manufac- 
ture, and to those of several other manu- 
facturers. The unit plugs Into power supply 
point and any input socket or amplifier. 
Controls are Speed (frequency of interrup- 
tions). Depth (for heavy or light effect(. 
Volume and Switch. Three sockets are for 
two inputs and hoot Switch. 4 Gs. ONLY n 

R.S.0 SENIOR 15 WATT LEAD or 
RHYTHM GUITAR AMPLIFIER 
High- lidelity push -pull out- 
put. Separate base and 
treble "cut" and "boost" 
controls. Twin separately 
controlled Inputs so that 
two Instruments or "mike" 
and pick -up can be used at 
the saine time. Loud- 
speaker is a heavy duty 
high flux 121n. 20 watt 
model with cast chassis. 
Chassis is well made and 
finished as Junior Model 
Size approx. 18 x 18 x 810. 

°°ly 18 Gns. Carr. 
10/- 

R.S.C. B20 BASS GUITAR 
AMPLIFIER 

A highly efficient unit incorporat- 
ing a massive 15In, high flux loud- 
speaker specially constructed to 
withstand heaviest load condi- 
tions. Rating 25 watts. Individual 
bass and treble controls give 
ample "boost" and "cut ". Two 
high impedance jack socket in- 
puts are separately controlled. 
All controls are conveniently 
positioned In a recess on top of the 
cabinet. Cabinet is of substantial 
construction and attractively fin- 
ished in two contrasting tones of 
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. 294 Gns. monhlyopaymentsof 51/8.2 
Carr. 17/e. 

nd S.A.E. for leaflet. Dr DEPOSIT 37/9 
tint twelve monthly payments of 31/8. 

GLASGOW - LONDON - EDINBURGH 
.kit t:l I.I. s1'1(EE'l' 238 ED6%%aItli ROAD 133 LEITH STREET 

Three new branches opening In March 
TRANSISTOR SALE. Mollard 0071 3/9. 
()C45 4/11, 0C44 4/11, 0072 4/9. OC81 4/11. 
OC171 8 /9. Ediswan XA101 3/9. XB102 3/9. 
XAI12 3/9, XBI13 3/9, X5104 3/9, XC101A 
3/9. Postage ed. for up to 3 Transistors. 
U.C. SUPPLY KIT. 12 v. 1 a consisting 
of a partially drilled metal case, mains 
trans., F.W. Bridge Rectifier, 2 fuseholders 
and fuses. Change Direction switch. vari- 
able Speed regulator and circuit. For 
200 -250 v. A.C. mains. Suitable for Electric 
Trains. Limited number available at 29/11. 

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

6/12 v. 1 a. .. 3/11 24 v. 20 amp. 89/9 
6/12 v. 2 a. .. 6/11 H.T. TYPES H.W. 
6/12 v. 3 a. .. 9/9 150 v. 40 mA .. 3/9 
6/12 v. 4 a. .. 12/3 250 v. 50 mA .. 3/11 
6/12 v. 6 a. .. 15/3 250 v. 60 mA .. 4/11 
6/12 v. 10 a. .. 26/9 250 v. 80 mA .. 5/11 
6/12 v. 15 a. 36/9 250 v. 250 mA .. 11/9 
CONTACT COOLED. 250 v. 75 mA, F.W. 
(Bridge). 10 /11. 250 v. 50 mA. F.W. (Bridge, 
8/11. H.W. 250 v. 60 mA. 5 /11. 

HI -FI 10-WATT AMPLIFIERS. 
Brand New Complete £7.19.9 Carr, 

Units. 5/8. 
Manufacturers' discontinued Model. Push - 
Pull output. Latest high efficiency valves. 
Dual separately controlled Inputs for 

Separate Bass and Treble Controls. 
High sensitivity. Output for :3 or 15 ohm 
speaker. Guaranteed tested and In perfect 
worklne order. 

DERBY 
Now open at 
26 Osmaston Road 
The Spot 

HEAVY DUTY LOUDSPEAKERS IN 
SUBSTANTIAL REXINE COVERED 
CABINETS. Type BG1. Suitable for Bass 
Guitar. Speaker Unit 15in,, High Flux. 
15 ohms 30 watts. Cabinet size approx. 
24 x 21 x 13ín. Only 19/ gns. Or Deposit 
43/- and 12 monthly payments of 34/ -. 
Type BG3 /2. Suitable Bass and Lead 
Guitar. Two 12ín. high flux 15 ohm 25 watt 
speakers. one with aluminium speech coil 
and dual cone to provide smooth frequency 
response from 25 to 17.000 c.p.s. Cabinet 
size approx. 30 x 21 x 14in. Covered in two 
contrasting tones of grey Vynair and 
Rexlne. Rating 50 watts. Only 29 ens. 
Or Deposit 83.7.6 and 12 monthly payments 
of 50/ -. 
LARGE: REXINE: COWERED SPEAKER 
CABINETS. lleavv blockboard construc- 
tion. Very attractive two tone covering 
cif Rexine and Vynair. Size 30 a 21 x 16in. 
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 16in. cut for 
15in. or 181n. speaker 13gns. or Deposit 
30/9 and 9 monthly payments 30/4. 
Suitable speakers available. 
I" A N Il EX'T'RA II E: t l' I' I) U 'I' l' 
LOI'DSPE.AK ER ISin. 'Il'PE 15:3. 
40 watts. Total flux 375.000 lines. Ex- 
tremely high sensitivity 15 ohm voler 
coll. Only 18 en.. or Deposit 37/9 and 
12 monthly payments 31/8. 

FANE EXTRA 111lAI'Y 1. /SPEAKER 
181,1.. 15 ohms. 60 watts 31n. diam. 

Speech Coi I. Total Flux 375.000 lines. 
High sensitivity. ONLY 24 gns, or Deposit 
51 /- and 12 monthly payments of 42/9. 
Send S.A.E. for leaflet on 153 and 183. 

Ex. GOVT. SMOOTHING CHOKES. 
200 mA, 3-5 H. 50 ohms. Parmeko 8 /9; 
150 mA, 10 H, 50 ohms 9/9; 90 mA, 20 H, 
900 ohms 5/9: 120 mA, 12 H, 100 ohms 8/9: 
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 -250 v. A.C. 
mains. Output 250 v. 60 mA, 6.3 y., 2 a. 

R.S.C. POWER PACK, 39/9. Louvred 
metal case only 6 it Si x 2iin. Stove 
enamelled. For 200 -250 v. A.C. mains. 
Output at 4 pin plug and socket 250 v. 
60 mA. fully smoothed and 6.3 v. 2 a. 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 89/6. 
carr. 5/- or assembled ready for use 8 gns. 

EX. GOVT. 
RECTIFIERS 12v 

AMP 

(BRIDGE) F.W. ONLY 

R.S. (ManchLester) . td. 
MAIL ORDERS to 54 Wellington Street, Leeds I. Terms: C.W.O. or C.O.D. No C.O.D. under El. 
Postage 2'9 extra under O. 4f6 extra under ES. Trade Supplied. S.A.E. with all enquiries please. 

LEICESTER BIRMINGHAM SHEFFIELD HULL LIVERPOOL BRADFORD 
32 High St. 6 Gt. Western 

I 
13 Exchange St. 51 Sadie 73 Dale St. 56 Morley St. 

Arcade, Opp. (Castle Market St., Hull Liverpool 2 (above Alhambra 
Half -day Snow Hill Station , Bldgs.) Sheffield Theatre) Bradford 
Thursday No half -day Half -day Thursday Half -day Wednesday 

MANCHESTER 
I 8 -10 Brown St. 

(Market Street) 
Manchester 2 
No halt -day 

LEEDS 
5 -7 County 
(Mecca) Arcade 
Briggate, Leeds 
No half -day 
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' R.S.Ca(Ma Ltc diester) MAIL ORDERS to S4 Wellington St, Leeds I. Terms: C.W.O. or C.O.D. No C.O.D. under LI. 
Postage 219 extra under E2. 416 extra under LS. 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. SI Savile 73 Dale St. 56 Morley St. 8-10 Brown St. 5.7 County 

Arcade, Opp. (Castle Market I St., Hull Liverpool 2 (above Alhambra (Market Street) (Mecca) Arcade 
Half-day Snow Hill Station Bldgs,) Sheffield Theatre) Bradford Manchester 2 Briggate, Leeds 
Thursday No half -day Hal( -day Thursday Half -day Wednesday No half -day No half -day 

'DERBY 26 Osmaston Road 
THE SPOT 

FANE HEAVY DUTY HI -FI SPEAKERS 
12ín. 15 ohms. Cast chassis. Exceptionally 
robust tin. diem. Voice Coil Assemblies. 
122 /10 20watt, 5 gns. 122/IOA 20watt, 8 Ens. 
122 /12 20watt, 7 gns. 122/12A 20watt, 8 gns. 
122/14 22watt. 9 gns. 122 /14A 22watt, 1.0 gns. 
122 /17 25watt, 211.17.6 122/17A 25 watt, £12.17.6 
15ín. 15 ohms. Cast chassis. Exceptionally 
robust 2ín. diam. Voice Coil Assemblies. 
152/12 20watt, 12 gns. 152/12A 20watt, 13 gns. 
152 /14 27watt. 14 gns. 152 /14A 27watt. 15 pis. 
152 /17 35watt, 16 gns. 152 /17A 35watt, 17 gns. 
"A" indicates dual cone type, 30- 17.000 
0.0.5. Send S.A.E. for leaflets. Terms 
available. 

R.S.C. 30 -WATT ULTRA LINEAR 
HIGH FIDELITY AMPLIFIER A10 
A highly sensitive Push -Pull high output 
unit with self -contained Pre -amp. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
70 dB down. Frequency response t3 dB 
30- 30,000 c /s. A specially designed section- 
ally wound ultra linear output transformer 
is used with 807 output valves. All com- 
ponents are chosen for reliability. Six 
valves are used EF86. EF86, ECC83, 807. 
807, GZ34. Separate Bass and Treble Con- 
trols are provided. Minimum input required 
for full output is only 12 millivolts so that 
ANY KIND OF MICROPHONE OR 
PICK -UP IS SUITABLE. The unit is 
designed for CLUBS, SCHOOLS. 
THEATRES, DANCE HALLS or OUT- 
DOOR FUNCTIONS, etc. For use with 
Electronic ORGAN, GUITAR, STRING 
BASS, etc. For standard or long-playing 
records. OUTPUT SOCKET PROVIDES 
L.T. and H.T. for RADIO FEEDER UNIT. 
An extra input with associated vol. control 
is provided so that two separate inputs such 
as Gram and "Mike" can be mixed. 
Amplifier operates on 200 -250 v. 50 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- 
point wiring diagrams and 
instructions. If required 

Carr. 10 /- perforated cover with carry- 
ing handles can be supplied 

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

I I Gns. 

ARMSTRONG, DULC1, LINEAR, 
ROGERS, LEAK and JASON EQUIP- 
MENT, GOODMANS, W.B. AND 
FANE SPEAKERS. GARRARD AND 
GOLDRING T /TABLES CASH or N.P. 
SUPERHET FEEDER UNIT. Design of 
a high quality Radio Tuner (specially 
suitable for use with our Amplifiers). 
Delayed A.V. /C. Controls are Tuning, 
W /Ch. and Vol. Only 250 v. 15 mA. H.T. and 
L.T. of 6.3 v. 1 amp, required from amplifier. 
Size approx. 9 x 6 x 71n. high. Simple align- 
ment procedure. Point -to-Point wiring 
diagrams, instructions and priced parts list 
with illustrations, 2/8. Total building cost 
54.15.0. S.A.E. for leaflet. 

P.M. SPEAKERS. 10in. W.B. "Stentorian" 
3 or 15 ohms type HF 101210 watts, hi- fidelity 
type. Recommended for use with our All 
Amplifier, 24.7.8. 12in. R.A. 3 ohms 10 watts 
(12,000 lines). 59/9. 
TWEETERS. R.A. 3 ohm, 25/9: 15 ohm, 25/9 
R.A. 12In. DUAL CONE 3 ohm $ watt 
Speakers. Ideal for Stereo. Only 39/9 ea. 
Jason FMTI V.H.F. /F.M. Radio Tuner de- 
sign. Total cost of parts including valves, 
Tuning dial, Escutcheon, etc., £8.19.8. 
LINEAR L45 MINIATURE 4 5 WATT 
QUALITY AMPLIFIER. Suitable for 
any record playing unit and most micro- 
phones. Negative feed -back 12 dB. Separate 
Bass and Treble Controls. For mains 200- 
250 v. 50 c /s. Output for 2 -3 ohm speaker. 
Mullard valves EZ80, ECC83. EL84. Size 
only 7x5x51in. high. Guaranteed 12 months. 
Only £5.19.8. Send S.A.E. for leaflet. 
Terms: Deposit 22/8 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. 
121n. 20 WATT 
HI -FI LOUD- 
SPEAKERS IN 
CABINETS. Size 

18 x 18 x 10ín. Finish as above. Terms: 
Deposit 17/9 and 9 monthly payments of 
17/9. Only £7:19.8. Carr. 8/8. 
For larger types see preceding cage. 
LINEAR LG34 GRAM. AMPLIFIER. 
High quality. Separate Bass and Treble 
controls Handsome appearance. Com- 
pletely enclosed. Black /Gold Frontplate 
5 gns. 

R.S.C. 4-4 WATT AS HIGH -GAIN AMPLIFIER 
A highly -sensitive 4 -valve quality amplifier for the 
home, small club, etc. Only 50 millivolts input is re- 
quired for full output so that It is suitable for use with 
the latest high fidelity pick -up heads, in addition to 
all Other types of pick -ups and practically all "mikes ". 
Separate Bass and Treble Controls are provided. These 
give full long -playing record equalisation. Hum level is 
negligible being 71 dB down, 15 dB of negative feedback 
Is used. H.T. of 300 v. 2.5 mA and L.T. of 6.3 v. 1.5 a. is 
available for the supply of a Radio Feeder Unit, or 
Tape -Deck pre- amplifier. For A.C. mains Input of 200. 

230 -250 v. 50 c /s. Output for 2-3 ohm speaker. Chassis is not alive. Kit is complete 
In every detail and includes fully punched chassis (with baseplate) with Blue 
Hammer finish and point -to -point wiring diagrams and instructions. Exceptional 
value at only £415.0, or assembled ready for use 25/- extra, Plus 3/6 carr., or 
deposit 22/6 and 5 monthly payments of 22/6 for assembled unit. 

GLASGOW - LONDON - EDINBURGH 
326 ARGYLE STREET 238 EDGWARE ROAD 133 LEITH STREET 

Three new branches opening in March 

A design for a 3 valve long and medium 
wave 200 -250 v. A.C. Mains receiver with 
selenium rectifier. High gain H.F. stage 
and low distortion detector. Valve line -up 
6K7, SP61, 6V6G. Selectivity and quality 
excellent. Simple to construct. Point-to- 
Point wiring diagrams, instructions and 
parts list 1/9, maximum building costs 
£4.19.8, inc. attractive walnut veneered 
wood cabinet 12 x 6i x 5/in. 
R.S.C. BASS REFLEX CABINETS, 
JUNIOR MODEL. Specially designed 
for W.B. HF1012 Speaker, but suitable for 
any good quality 10in. speaker. Acousti- 
cally lined and ported. Polished walnut 
veneer finish. Size 18 x 12 x 101n. Handsome 
appearance. Ensure superb reproduction 
for only £3.19.8. 
STANDARD MODEL. As above but for 
12ín speakers. Size 20 x 15 x 13ín. For 
vertical or horizontal use, 25.19.8. Set 
of legs with brass ferrules, 19/8. 
R.S.C. JUNIOR HI -FI REPRODUCER. 
The very latest Goodman Axiette 8 High 
Fidelity loudspeaker (retailing at approx. 
5 gns.) fitted in a specially designed Bass 
Reflex cabinet size 12 x 18 x Min. 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 g Gns. handling 6 watts nominal. 
Ideal for Stereo. Carr. 4/6. 

R.S.C. BATTERY TO MAINS CONVERSION UNITS 
R.S.C. BATTERY TO MAINS 
Type BM1. An all -dry battery 
eliminator. Size 51 x 41 x tin. 
approx. Completely replaces 
battery supplying 1.4 v. and 
90 v. where A.C. mains 200-250 
v. 50 c/s is available. Suitable 
for all battery portable 
receivers requiring 1,4 and 
00 v. This includes low con- 
sumption types. Complete 
kit with diagrams, 39/9. or 
ready to use. 48/8. 

Type BM2. Size 8 x 5/ x 21in. 
Supplies 120 v. 90 v. and 60 v. 
40 mA and 2 v. 0.4 a. to l amp. 
fully smoothed. Thereby 
completely replacing both 
H.T. batteries and L.T. 2 v. 
accumulators when con- 
nected to A.C. mains supply 
200/500 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, 59/8. 

.. ens tvty 
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 24.17.8. B.20. 
Sensitivity up to 10,000 ohms per volt A.C. 
and D.C.. £8.10.0. 30,000 ohms per volt, 
with overload buzzer, £8.19.8. 

R.S.C. CORNER CONSOLE CABINETS 

Polished walnut 
veneer finish. Pleas- 
ing design. JUNIOR 
MODEL. Size 20 x 11 
x gin. for 8 x Sin. or 
10 x 611. speakers. 
£2.9.9. STAN- 
DARD MODEL. 
Size 27 x 18 x 
121n. for 8 or loin. 
speakers, £4.11.9. 
SENIOR MODEL 
Size 30 x 20 x 1510. 
for 12in. Speaker. 
Suitable Speaker 
systems below. 
Only 7 gns. 
AUDIOTRINE HI -FI SPEAKER SYS- 
TEMS. Consisting of matched 12in. 
12,000 line. 15 ohm high quality speaker; 
cross -over unit (consisting of choke, 
condenser, etc.) and Tweeter. The smooth 
response and extended frequency range 
ensure surprisingly realistic reproduction. 
Standard 10 watt rating £4.19.9. Carr. 5/ -. 
Or Senior 15 watt. £8.19.9. Carr. 7/6. 

AUDIOTRINE 
EQUIPMENT 
CABINETS. 
Size 36 x 15 x 
18in. Beautiful 
walnut veneer- 
ed finish. Ele- 
gant contem- 
porary design. 
Robust con- struction. 
Uncut, remov- 
ablebaseboard. 
Depth above Only 121 gns. 
baseboard 51'. Carr. 15 / -. 
Terms: Dep. 29/9, and 9 mthly. Meats. 29/9 
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AUDIOTRINE HI -FI TAPE RECORDER KIT 251 `2- 
REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN AN HOUR 
Incorporating the latest Collaro Studio Tape Transcriptor. The Audiotrine High Quality Tape 
Amplifier with negative feedback equalisation for each of 3 speeds. High Flux P.M. Speaker, empty 
Tape Spool, a Reel of Best Quality Tape and a Handsolne'Portable Carrying Cabinet with latest 
attractive two-tone polychrome finis);, size 141 x 15 x alai. high and circuit. Total cost if purchased 
individually approximately 240. Performance equal to units in the £60 -£a0 class. S.A.E. for leaflets. 
TERMS. Deposit 22.13.9 and 12 monthly payments of 44/.. Cash price If settled in 3 months. 

ONLY 3 
PAIRS OF 
SOLDERED 

JOINTS 
PLUS 

MAINS 

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 Alo. 
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 t 3 dB 30- 30,000 c /s. Six negative 
feedback loops. Hum level 60 dB down. ONLY 
23 millivolts INPUT required for FULL OUTPUT. Suitable for use with all makes and 
types of pick -ups and microphones. Comparable with the very best designs for STAN- 
DARD or LO G PLAYING RECORDS. For MUSICAL INSTRUMENTS such as 
STRING BASS, LEAD OR RHYTHM GUITARS. etc. 
OUTPUT SOCKET with plug provides 300 v. 30 mA, and 8.3 v. 1.5 a. For supply of a 
RADIO FEEDER UNIT. Size approx. 12 x 9 x Tin. 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 S Gns. iCOaer. 

(Or factory built 51/- extra.) 
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 
equalisation. Positions for Record Inn.. 3lln., 7110, and Playback. EM84 Recording 
Level Indicator. Designed primarily as the link between a Coliseo Tape Tran- 
scriptor and a high fidelity amplifier, but suitable for almost any Tape Deck. 
Only 9 gns. S.A.E. for leaflet. 

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

Kit can be supplied assembled and ready to use for 59/8. extra. 

SENSATIONAL 
STEREO OFFER 

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

HEAVY DUTY CHARGER KIT. 
6/12 v. 6 amps., variable output. 
Consisting of Mains Transforme 
0-200- 290 -250, v.: F.W. (Bridge) Selen 
hum Rectifier; Ammeter. Variabl 
Charge Rate Selector Panels. 
Plugs. Fuses, Fuseholder an 
circuit, 59/9. Carr. 4/6. 

R.S.C. 

R.S.C. GRAM. AMPLIFIER KIT. 3 
wattsolput .Negative feed back. Controls 
Vol., Tone and Switch. Mains operation 
200 -250 v. A.C. Fully isolated chassis. 
Circuit, etc.. supplied. Only 39/9. Carr. 3/9. 
HI'-FI CRYSTAL PICK -UP HEADS. 
(Cartridges.) Acos Standard replacement 
for Garrard, B.S.R. and Collaro. 16/9. 
Acos Stereo-Monaural, 29/9. Ronette 
Stereo-Monaural 39/8. B.S.R. Stereo 39/9. 
BRADMATIC RECORDING HEADS. 
High Impedance Record /Playback 99/+ 
Low Impedance Erase, 12/8. 
MARRIOTT RECORDING HEADS. 
High Impedance, Record/Playback W+ 
Low Impedance, Erase, 10 / -. 
PICK -UP ARMS. Complete and with 
latest Acos/hi -fl Turnover Cartridge 29/11. 
CRYSTAL MICROPHONES. Hand t 
NP110 14/9, R.T.C. 19/9, Acos MSc 40 
Acos Mio 45 29/9, Stick type Acos 
39/9, BM3 with neck band and heavy tabla 
stand 59/9. Lapel type 29/9. 
COLLARO JUNIOR 4 -speed Single 
Player Unit and Crystal Pick -up with hi -S 
Turnover head. Only 23.19.6. 
B.S.R. ÚA14 4-sp'd AUTO -CHANGERS 
with hi -fl turnover head. 28.19.8. Carr. 4/8. 
GARRARD AUTO -SLIM 4 -SPEED 
AUTO -CHANGER with high fidelity 

A.C. 
pick-up. 

ains, 27.17.8.odCarr. 4/6. 
250 

v. 
GARRARD AM AUTO-SLIM DR- 
LUXE 4-SPEED AUTOCHANGERS. 
Turnover GC8 head. for 200 -260 v. A.O. 
mains, 211.9.0. 
GL8A MINIATURE 2-3 WATT GRAM 
AMPLIFIER. For use with any single 
or auto -change unit. Output for 2-3 ohm 
speaker. For 200 -250 v. A.C. mains. 131se 
111 x 21 x 211n. Controls; Vol. and Tone 
with Switch. Only 59/0. 

BATTERY CHARGING EQUIPMENT G teed 12. month.. 
All for A.C. Mains 100- 250v., SO c /s. BAT'T'ERY CHARGER KITS 

ASSEMBLED 
4 amps 6/12 v. Fitted Am- meter and variable 
charge rate 
selector. Also 
selector plug 
for 6 v. or 12 v. 

charging. Louvred steel case with stoved 
grey hammer as d sput or u e w th min and out M(3/9 leads and battery clips. Carr. 4/6. 
Terms: Deposit 12/- and 5 monthly 
payments of 12/ -. 

ASSEMBLED 
6/12 v. 2 amps. 
Fitted Ammeter 
and selector 
plug for 6 v. or 
12 v. Louvred 
metal case fin- 
ished attractive 
hammer blue. 
Fused, ready for 
use with maln5 
andoutput leads. 

39/9 Carr. 
3/9. 

6/12v. 1 amp. 97/9 
Less meter. 

CHARGER KIT. 12 v. 14 AMP or 24 v. 7 AMP 
Consisting of mains trans. 200 -230 -250 v. F.W. (Bridge) selen- 
ium Rectifier. Ammeter, Fuses, Variable Resistor, Heavy 
Steel Stove enamelled case and Circuit. Only 29.19.8. Carr. 
15/ -. Plea-e state if 12 v. or 24 v. kit required. 

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.1amp 22/9 
As above, with Ammeter 28/9 
6 v. 2 amps 19/9 
6v. or 12 v.2amps 25/9 
6 v. or 12 v. 2 amps. Inclu- 
sive of Ammeter 35/9 
6 v. or 12 v. 4 amps. with 
Ammeter and variable 
charge rate selector 52/9 

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

CHARGER KIT, 12v. 10 Amp. 
with variable charge rate 
adjustment and ammeter. 
44.19.6. Carr. 10/ , 

R.S.C. MAINS TRANSFORMERS sGhARA YTFED) 
FULLY SHROUDED (continued) - 
425-0-125v. 200mA. 6.3v. 4a, C.T. 5v. 3a.. 55/9 
425-0-425v. 200mA, 6.3v. 4a, C.T.. 6.3v. 

4a. C.T., 5v. 3a .. .. 59/9 
450-0-450v. 250mA, 6.3v. 4a, C.T. 5v. 3a.. 89/9 
OUTPUT TRANSFORMERS 
Midget Battery Pentode 66:1 for 354. 

Interleaved and Impregnated. Prim- 
aries 206-230:250 v. 50 a /s. Screened 
TOP SHROUDED DROP THROUGH 
250-0-250v. 70mA, 6.3v. 2a, 0-5-6.3v. 2a.. 17/9 
350-0 -350v. 80mA, 6.3v 2a. 0- 5 -6.3v. 2a.. 18/9 
250- 0 -250v. 100mA, 6.3v. 2a, 6.3v. la .. 21/9 
250- 0-250v. 100mA, 6.3v. 3.5a. C.T. .. 19/9 
250- 0 -250v. 100mA, 6.3v. 4a. 0-5-6.3v. 3a 25/9 
300- 0 -390v. 130mA, 6.3v. 4a, 6.3v. la. for 

Mallard 510 Amplifier .. 29/9 
300- 0 -300v. 100mA, 6.3v. 4a, 0-5 -6.3y. 3a 28/9 
350- 0 -350v. 100mA, 6.3v. 4a, 0-5-6.3v. 3a 28/9 
350-0-300v. 150mA, 6.3v. 9a, 0- 5-6.3V. 3a 29/9 
FULLY SHROUDED UPRIGHT 
260- 0 -250v. 60mA, 6.3v. 2a, 0- 5 -6.3v. 2a. 

Midget type 2) x 3 x 3in. 17/11 
250- 0 -230v. 100mA, 6.3v. 4a, 05 -8.3v. 3e 27/9 
300-0-300v. 100rnA. 6.3v, 4a 5v. 3a 27/11 
300-0-300v. 130mA, 6.3v. 4a. C.T. 6.3v. 

la. for Mallard Amplifier 33/9 
350.0-350v. 100mA 6.3v. 4a, 0- 5.8.3v. 3a 27/11 
350- 0.350v. 150mA. 6.3v. 4a, 0- 5 -6.3v. 3a.. 35/9 

Small Pentode. 5,0000 to 30 .. .. 4/8 
Small Pentode 7/8.0000 to 30 .. .. 4/6 
Standard Pentode 5.0000 to 30.. .. 5/9 
Standard Pentode 7,0000 to 30.. .. 5/9 
10,0000 to 3a .. 5/9 

Watts, Push -Pull 8 EL84, or 6V6 to 30 
or matched to 1.50 .. .. 9/9 

Push -Pull 10-12 watts to match 6V6 or 
EL64 to 3-5-8 to 150 .. .. 19/9 

Following types for 3 and 150 sneakers: 
Push -Pull 10-12 watts 6V6 or EL84 .. 18/9 
Push -Pull 15 -18 watts, 6L6, KT66 .. 22/9 
Push -Pull Mallard 510 Ultra Linear . 29/9 
Push -Pull 20 watts, sectionally wound, 

6L6,.3T66, EL34. etc. .. .. .. 49/9 

MIDGET MAINS Primaries 200 -250 y. 
50 c /s. 250v. 60mA, 6.3v. 2a .. 11/9 
S50-O -250v. 60mA, 6.3v. 2a 12/11 
Both above size 21 x 21 x Min. 
FILAMENT TRANSFORMERS 
All with 200 -250v. 50 c/s primaries 6.3v. 
1.5a., 5/9: 6.3v. 2a. 7/8: 0- 4 -6.3v. 2a, 7/9; 
12v. la, 7/11; 6.3v. 3a. 8/11: 6.3v. 6a, 17/81 
12v. 1.5a. twice. 17/6. 
SMOOTHING CHOKES 
150mA, 7 -10 H, 250 ohms.. .. ., 11/9 
100mA, 10H, 200 ohms .. .. .. 8/9 
80mA, 10H, 350 ohms .. .. .. 5/9 
60mA, 10H, 400 ohms .. .. 4/11 
CHARGER TRANSFORMERS 
All with 200 -230 -250v. 50 c/s Primaries: 
0- 9-15v. lia. 12/9: 0- 9 -15v. 2a, 14/9; 0- 9-15v. 
la, 18/9: 0- 9-15v. 5a. 19/9; 0- 9-15v. 6a. 23/9; 
0- 9 -15v. 8a. 28/9. 
AUTO (Step up /Step down) TRANS. 
0- )10/120- 230/250v. 50-80 watts, 13/81 
250 watts, 39/9: 150 watts 27/9. 
MICROPHONE TRANSFORMERS 
120:'1 high grade, clamped. 8/9. 
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ARMSTRONG AF10SAM,FM 
RADIOGRAM CHASSIS 

£21 -4-0 
(carriage free) 

PULL VHF RAND (117 -108 Mein, W 
MEDIUM BAND 107.670 m. 
6 WATTS OUTPUT. - VALVES. 
16 ON NEGATIVE FEEDIACE. 
WIDE -FANGE BAN AND TREBLE OOETIOIL 
3 COMPENSATED PICK-UP INPUTS. 
PENQUENCY RESPONSE Ii -U.NO cps. t 1 I. 
TAPE RECORD AND PLATIACE FACILITIN. 
CONTINENTAL RECEPTION OF GOOD 
PROGRAMME VALUS. 

POR 1. 7) and 16 ahana REALISM/ 
Write for tree Merin.. 

New Boxed VALVES 911-dar Guarantee 
054 N- 0K70 i/- EEC 4l-IPCF82 81. 
155 8/- 6K00 N- EE(:41 3/- PCL82 10/- 
166 6/. 81,8(1 5/- EB0e1 5/- 10L84 10/. 
1.,14 3/- 621711 6/- £411 80 9/. PLO! 10/- 
212 1I- BQ70 Q- BOH42 5/. P3,83 S/- 
1e4 71- 60E7 6/. E0181 5/- fY33 15/- 
314 7/- 8160 6/- 501A0 5/- P180 71- 
3Q4 7/- 4I4 6/. EMU 16/. P181 8/- 
404 5/. 016 N BF86 5/- P182 1- 
6Y3 5/. 19AT1 SI- WM His 111P41 v- 
oila 5/. 19117 S/- 11860 II- 5561, 31- 
0A(A 41- 12127 II. EL9i M. OW 71- 
aA110 4/- 19BH7 7/. EL84 71- 1.111041 H- 
als SI- 12E7 5/. EYgI 5/- UB1181 9/- 

*SAO 71 121/8 14/- BYM 5/. UBF89 W- 
613E6 01. 12Q7 7/- 1540 7/. UCHBI H- 
saws 7/-25150 5/.5580 7/. 1.101.82 10/- 
4C4 6/- 38L0 9/- EZ61 7/. ppC1J43 13/- 
411/4 6/- 3554 5/- HABC8010/. UF69 
deo 4/- 954 r/- HV'R2A 51- 111.41 61- 
604 8!- DAF98 8/. 1133C 6f. ÚY41 7/- 
05 ii- 0106 8!- ET78 I/- 0186 7/- 
4J4 S/- DIN 5/- 31014 71- WS 71- 
/J7G 15/.,111,66 U- P0c44. 0/- 1B160 7/- 
0R/ 4/EABO80 Si. PCF80 Si. W81 5/- 

NEW F.IMOCS 
IW.ECTROLYTIC MAKES 

TUPULLI TUBULAR CAN TYPES 
1!3641 11/-100/360v 610 8/6001 91- 

18/4601 5/- 
18/555! 10/- 
14+16,500! 7/6 
69/460V 6/I 

32+32/8601 6/- 
39+32; 4501 
3G+32+39/350V 71- 
g0+50/3501 7/- I 

64+120/3601 11/5 
100+200/276V 1L5 

313601 VS .100/26v 8/- 
4/4601 2/3 260/261 3/- 
6/4641 9/3'609/12V 3/. 
10N601 31-1,900'12V 31- 
102/4801 6,000,1V 61- 
06/261 1/6' 8+8/4001 S/S 
11e/801 !/-i8+10,'460! 3ro 

019 4i/ !/-;1/+16/450V 4/1 
00/001 B/-'32+32P360V 4/5 

tBLESCOIIC CSOUI AIRIALA tae. eateadieg 
w 43 la., 5/5 ea. 
YBQLBWRl Beal 1 II, 111. 111/4. COAI PLUS, 1 /-. 
LEAD 6001132, 21.. PANEL smarts. 1/, 
OUTLET IOIRg (Sort.oe or limb), 4/- re. 
BALANCED TWIN FINDER yd. M. 80 or 300 ohm.. 
TWIN SCREENED par yd. 1/ -. 00 ohm. only. 
Wirawoead lit. Speaker Control. 150 S /., 960 NS. 
WINE- WOUND POTS. 3 WATT. Pre -.et Hin. 
TV Trim. All value. to 10 ohms to 26 1., 31- ea. 
34/5., 41.. (Carton 30 I. to 2 meg., $1 -). 
WIRE -WOUND 4 WATTS Pots. Long .pipette. 
vague, 60 ohm. to 50 5.. 515; 109 K,. 7/5, 
?ELL118 T511A11RR8. 0.10 p3'., 3-30 pr., 1 /- 
TB11YERI, Ceramic, 30, 50, 70 pF., 94.; 100 pF., 
1:,0 Of.. 1 /3; 250 pY., 1 /6: 500 pF., 760 pP., 1/9. 
TV et ". Ts131REa,1000 pF. with Slob, 3/-. 
RESISTORS. Preferred valer. 10 ohm, to 10 mes., 

.. 44.; f w., N.; 1 w M.; 11 w SS: 2 w 1 / -,4. 
k St 11200. i 1!., Si-. Referred value. 

100 to 10 meg. Ditto 3.. 100 to 22. mes., N. 
BIIW[STORI, 051, aro; OZI, 1 /5; 0Eá, 1 /5, 

6 0011 l 

J} 
WIaLWOURE a urron {1/3 

10 watt 
16 lenes 10 ohna- 10,000 ohms á_ 
13.8E to 311 10 w. .. .. .. ., il- 

Volume Comoros SO c:shrx COAX 
linear 01 Log lracb gems -air .paced )in. 

piles. /AMID 
Stranded core 

Load 49 yda. 17 /5ó+ardr 
s L em. to 2 Heg. 60 yds. 95/- 
I.á 31: D.e. gm, Ideal 626 Lam. 

MAINS TRANSFORMERS 200 260 r. A.C. 
Foamier 2,- < «eh 1ra.w/or,,,er. 

3TANDAKD, 250. 0.969 80 mA, 0.3 1. 3.5 a- 
tapped 4 v. 4 a. Rectifier 6.3 v. 1 a 6 r. 

4 r. 2 a. 28/8, ditto. 350 -0.330 .. 30 /S 
M1IIAT0RE 200 0. 20 mA. 6,3 Y. 1 a, 10/5 
MIDGET. 220 v. 46 mA 6.3 v. 2 a. 16 /5 
SHALL 260+260, 45 mA, 8.3 v. 9 .. , , 17/6 
STD. 260 -0.260, 86 MA, 6.3 v. 3.6 0. ,. 17/5 
NEATER TRAIL 6.3 v. 1f a. ., 7/6 
Ditto, tapped 1.4, 2, 3, 4, 5, 6.3 v. 5/5 
Ditto, sec. 6.3 v. 4 amp , . , . 16/6 
G ENERAL PURPOSE LOW VOLTAGE. 2 amp. 
3, 4 5, 6 8. 9, 10 12, 15, 18. 24, 30 v... 22/6 
AUTO TRANSFORMER, 150 w. . , 22 /6 
0, 115, 200, 230, 250 o. 300 w. , , 82/0 
MULLAED "510" Malay Transformer 38/6 
PARYEKO MAINS TRANSFORMER. Made Mr 
special contract, the ratings can safely be 
doubled Guaranteed 2 rears. Primary 0.110- 
110- 230 250 v. H.T. 300.0.300 0. 50 mA. L.I. 
6.3 e. Le amp. 0(0e 4 z 31 3 In. 17/6 

I1211/VALVE TRANSFORMERS. 5.3:1 or s:1, 9/., 
O.P. TRANSFORMERS, Heavy Duty, 516, 
retie, "(8, Multiratio heavy duty pmbpull, 10 v., 
15/9. Battery.4 /6. Sub min. 5/9. 
10 w. 0.P. matching rran.. 3. 7. 160. 12/5.. 
L.P. CHOICES 15/108., 80:45 mA, 6 / -; 10R., S5 mA, 
10/5; 1011.. 150 mA. 14 /.. 
TINNED COPPER WIRE 16 to 21 ,.leg., lib., 8 /.. 
ENAMEL COPPER WIRE id 22. fro; "4:0 arc 
31.40. 4 /6; D.C.C. 28. 34. 38 ales, sae.. 3/8. 

I.F. TRANSFORMERS 7/8 pair 
469 Ela Slag Tuning Miniature Can. 2 z 1 z 1ìn, 
11Mó Q and good Mndwtdtb. Data sheets. 

S tandard sise Rested 10 /8 Mir. 

FULL WAVE BRIDGE SELENIUM RECTIFIER 
2, 8 or 12 y. I f amp, 8/0; 2 a., 1113; 4 a., 17/S 
CHARGER TRANSIVE 3RI. 'rapped input 2q0 
260 r. for charging at 2, 6 or 12 v., 11 amps., 10/6 

R22 t 4 AMP CAR BATTERY with am 
meter, Lead., Fuse (2,.e, etc.. for 8 v. or 12 v -. 59/9 

B O O K S list S.A.E. 
B oye' Book or let stal Sets., .. 218 

N'.W. " Radio V'alte Data.. .. 6/- 
Hi h Fidelity Speaker Enclosure 5/- 
Naive and T1 Tube Equivalents .. 9/8 
TV Fault Finding .. -- 2/- Mallard Amplifier Manu11.. 8/8 
Radio Valve Guide, Books 1, 2, 3. 

4 or 5 - 5/- call 
Transistor Superhet Receivers 7/6 
Practical Radio Inside Ohl . - 3/8 
Master Colour Code ('hart., .. 1/8 
Transistor Controlled Models .. 7/8 
Principles of Colour 'IV .. ,.16/- 
International Radio Stations ,. 2/8 

4 TRANSISTOR PUSH -PULL AUDIO 
Oil. 3 oil r 1,,. AMPLIFIER 

reedy built miniature push -pull amplifier with 
Driver and output tramiormera, 4 transistors, 
Ideal for use wait record player*, iutercoms. 
BABY ALARMS, etc. Complete wits ruh 

.4716 instructions and circuit. 
9v. Hatt. 21/. _ /tn. speaker 16/ -. 

1964 RADIOGRAM CHASSIS 

THREE WAVEBANDS VIVE VALVES 
S.W. 1Bm. -30ro. LATEST MOLLARD 
M.W. 200 m. -550 m. 1101181, EF119. EB('81, 
L.W. 800 m. -2,090 m. EL84, E %80 

12 -month Guarantee. 
A.C. 200/260 v. 4 -way Switch; Short - Medium, 
Long /Gram. Ferrite Aerial A.V.C. tond Nega- 
tive feedback, :1 ohm output, 5 watts. Claww, 
dial, horizontal wording sloe 13in. z 4in. 

Aligned and calibrated. Isolated Chassis, size 
1311n. x gin. high a 511n. deep. 

£9.15.6 Carr, A spa. 4/6. 

BAKERS SELHURST 
LOUDSPEAKERS 

12in. Bake ;, 1.iw. stalwart 
s or 16 ohm., 45- 16000 

12in. etereo, Foam Bur 
pension, 12w., 36. 18,000 

12in. 6taaderd H.D. 203. 
40. 14,600 c.p.. , . 7 gas. 
120h. De Lune 111w. 25- 
17,000 e.p.n.' .. 9 gas. 
131n. Bans 233. 20- 18,000 

wn. 12 ens. 
151a. Auditorium, 350.. Bar 20 c.pa. to 12 kc /a 
Id. al Bass Guitar, 18 ana. 
Portable euc:oanres for 121n. "Stalwart" 13 each 

LOUDSPEAKERS P.Y. 3 OHM. 31, 3, ,4, lin.; 
7 z 4iu.. 1610; 64m. Isola, 16/5: Oln. Pierev, 17/0; 

9 r dia., 8 z 3in.. 91 / -; 10 z tin.. 22/5; loin, Rota, 
30/ - 12in. S,A. 80/ -, 
STENTORIAN Hí/1012. loin. 3 to 16 ohms, low. 87/0 
gin- H1812. 72/ -; Tweeter T359, 30 / -; Orme-mmr 
4;13000, 30 / -, 
EITEN/ION SPEAKER CABINETS. bin.. 16/0; 
Min., 18 /8; Sin.. 19/0; tiro,. 20/8; l'In., 50/ -. 

C.R.'l. ROOSTER TRANSFORMERS 
for heater cathode short circuit, or 
tubes With falling emission. Full 
instructions supplied, plains Input. Tye A optional 25% and 35% boost 
Sv. or 4v. or 0.3v. or IS.st. or 12.6v. 
State voltage required. PRICE 10/6. 

TWIN GANG TUNING CONDENSERA. 366 ph', 
miniature lin. z 111n, z Illn., 10/ -; 600 pF Standard 
with trimmers, 9/ midget. 716; with Dimmer.. 0 / -. 
500 pF slow motion tuning, standard or midget, 0/ -. 
Transietor gang 208 + 176 pF with trimmer., 10 /6. 
BEALL 3 gang 600 pF, 17/ -. SINGLE 385 5F, 1/6. 
SINGLE.10 pF. 25 pF, 50 pF. 75 pF, 100 pF. 160 p?. 
6/6. Solid dielectric 100. 300, 600 pF. 8/6. 
CONDENSERA. New stock. 0.001 mid. 7 kV. 
T.C.t'. 610; Ditto. 30 kV 0 /8; 0.1 mid., 7 kV. 9/8. 
Tubular 500 v. 0.001 to 0.05 mid. 6d,; 11.1, 1 / -; 
0.25. 110; 0.5 350 v. 1/8; 0.1:3b11 v. Sd.; 0.1 2.0110 v. 
0.1,1.000 v...1/9; 0.1 mid, 2,000 volts. I/O. 
CERAMIC COEDS. 500 v. 0.3 pl'' to 0.01 mkt. 

. 

9d 
SILVER MICA CONDENSERS, 10% 5 pF to 500 pF, 
6d,; 600 pF to 3,000 pF, 1 /.. Close tolerance 
( +1 pt.) 2.2 pF to 47 pF, 1 / -. Ditto Ivy to 50 pF. 
to 915 pF, 1 /-; 1.000 pF to 5,000 pF. 1/9. 

486 ke /s SIGNAL GENERATOR 
Price 10/6. ready made with valve 185. 
POCKET SIZE 24 x 40 z lin. One resistor 
to change. fall instructions supplied. 
Battery 8/8. á9V +lfV. Details Free. 

WAVECHAIGE SWITCHES 
d p. 4.way 2 water long spindle 6/6 
2 p. 2 -way or 2 p. 4 -way long spindle 3/6 
4 p. 2 -way or 4 p. 3 -way I00g .piddle ., 3/6 
3 p. 4 -war dr 1 p. 12 -way bog apiudle 

-- 
3/6 

6V'atechange "MAKITS ", Wafersavail- 
able: 1 p. 12 way, 2 P. 0 way. 3 P. 4 way, 
4 p. 3 way, 6 p. 2 way, 1 water switch, 8/6. 
2 wafer switch, 12/8: 3 wafer switch. 18 / -: 
additional wafers up to 12, 3/8 each extra: 

Toggle Switches, s.p., 2/..: d,D., 3/8. 
d.p.d.t., 4 /-. Mtn. Slide d.p.d.t,. 318. 

CRYSTAL %UKF INSERTS, 8/8 
High output. Size Din. dia. x tin. 

ACOS M1C. l4, insert llin. dia. x tin.. 8/8 
ACOS $9 -1 DE LUXE STICK MIKE 85/- 
'151. QUALITY STICK MIKE 25/- 
TELEPHONE 'CAPE MIKE 10 /8 (JCI'PAR CONTACT MIKE 15/8 

4'al%eholder,. LAS). &1. B12A. CRT, 1/3. 
Engl. and Amer. 4, 5 and 7 pin, 1/ -. 
MOULDED Mazda and int. oat., 8d.; B7G, 
BOA, BOG. BOA, 9d. B7G with can, 1/8. BOA 
with can, U& Ceramic EF50, B7G. B9A, 
Int. oct 1/ -. B7G, BSA cans, 1/- each. Valve 
plugs B7G, BOA, int. octal, 2/3. 

RIGR (TAIN TV PRE-AMPLIFIERS 
B.C. Bands 1 to 5. Gain 1BdB. 

ÇC84' valve. Kit price 29/8 or 49/6 
with power pack. Details 8d, I,PCC84 
valves it red). Coils only 9/6. 

BAND III I.T.A.-Same prices. 
Tunable channels 8 to 13. Gain 176ß. 

Circuit and coils only. 9/8. 

THE ORIGINAL 

RADIO COMPONENT 
ieeLp UN;D2.1418 Low lo- 6d2!1 /6 yd. Our Wrllteu guarantee With et era purcha,e Bus 133 or 08 pase door 

10M.600 Mala I NEW COMPONENT 1.18E L-. S.R. Station Selhur*1 
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THE "INSTANT" BULK TAPE 
ERASER _AND RECORDING HEAD 

DEMAGNETIZER 

\\\ 
: ! 

"010 
11111111111111111 

11111111111111 

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

PLASTIC RECORDING TAPE 
Double Play 71e. reel, 2,400ft. 42/- Spare 

fila reel, 1,200ft. 86/- Plastic 
Rost Play 71e, reel, 1,800ft. 22 /6 

Reels 
621n. reel, 1,200ft. 17/6 310. LB 
fila reel, 900ft. 16/8 41n. 2/- 5it 2/- 

ótaadatd lia reel, t. 11/6 situ. 2/- 
610. reel. BOOR. 11/6 710. 218 

"EASISPLICE" Tape Splicer 2 / -. 

CRYSTAL SET BOOKLET, 1 / -. 
CRYSTAL DIODE O.E.C. 2 / -. OEE84, 4/ -. 0A81, 3 / -. 
HIGH RESISTANCE PHONES. 4,000 ohms, 16 / pr. 
ROVING COIL PHONES. 100 ohms, 10 / -. 
SWITCH CLEANER. Fluid squirt spout, 4/e tin. 

"6 +1" TRANSISTOR RADIO 
MEDIUM AND LONG WAVE KIT 
First class .components to make a 6 
transistor 2 waveband superhet chas/ls. 
Ideal for portable or table radio. All 
parts including BVA transistors, ferrite 
aerial, with car aerial coil, printed 
circuit, eiin x 211n.. but EXCLUDING 
Speaker and cabinet. 
Speakers. 35 ohms, 7 a 41n. 21/- 40x.5.0 51n.. 17/6. 341n.. 15/6. 

BULGIN PLUGS AND SOCKETS. Non -reversible 
r74, :lpid, 413; P73. 3 -pin, 4/8; P194. fi-pin, 6/6. 
JACKS. English, open circuit, 2/6. Closed circuit, 
4/8. Greedig type. 3 -pin, 1 /8. Orundlg lead jack 3 /6. 
DACE PLUGS. Entsah, 8/ -; Screened, 4/ -; Orundig, 
3 -pptmo,, 816: Phono Plugs, 1 /-; Socket. 8d. 
ALADDIN 10ß8t.ß8 and cores, 410., Bd.; lle., 10d. 
0.8ía, PORKERS. 8937 or 8 cana TVl or ß flu. 
eq. s 21m,. or fia. ,q. e 111x, 2/- with ocra 
SLOW MOTION DR2VE8, 0:1, 4/8. 
SOLOS IRON, 25W, 200V or 130V, 24/ -. 
AETCE SUB -MIN. 1ß0N. 15w 200 or'040v., 20 /Q 
BENCH STAND for above 12 /6. Spares la Stock. 
I/181n. Paxolln Panels, 10 x 8in., 2/ -. 
Miniature Contact Cooled Rectifiers, 
250Y 50mA. 7/6: 250V 60mA. 8 /8; 250V 85mA, 
9/6; Selenium Rect., 300V 85mA, 5/-. 
TV etc., Silicon Sub. Min. Rectifiers, 
250V 450mA, 101 -, K3/25, 800V. 5mA, 5 / -. 
RM4, RMl. 14A100, 14A11610/- each. FC31 2W- 
Coils We rite °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.. 12/6. 
Osmor Ferrite Rod Aerials, L. and M. 
for transistor circuits. 10 /- each. 
Ferrite Rods, 8 x fin.. 6x110..6 x elfe in., 3 / -. 
H.F. Chokes, 8/6. Osmor QCI, 6/9. 
T.R.F. Colls, A/HF. 71- pair; HAX, 3/6. 
Repapco DRR2, 4/8. DRX1, 3/ , 
Screwdriver, Sin.. 6d. Test Prods, 2/9. 
Neoside Trimming Tool, 1/9. 
Neon Mains Teeter Screwdriver. 5/ , 
Multicore Solder, 4d. yd. Dispenser, 216. 

Aluminium Chassis, 18 s.w.g. Plain, 
undrl/led. 4 sides, riveted corners, 
lattice fixing holes, 2 ;In. sides, 7 a 4m., 
4/6; 9 a 71e., 5/9; 11 a 7in., 6/9; 13 a 910.. 
8/6: 14 z llIn., 10 /6; 15 x 14in.. 12/6. 
Aluminium Panels, 18 s.w.g., 12 x 121n., 
4/6; 14 x 91n., 4/- ; 3.2 z 81e.. 3/ -; 10 a 71n., 
2/3; 8 x Bin., 2/ -:. 6 x 4 1n.. 1 /8. 

MARTIN TAPE PRE AMPLIFIERS 
& DECKS (PLAY -BACK THROUGH 

POUR OWN HI -FI) 
B.S.R. 2 track B.S.R. TS2 tape 
Pre-amp. 28.8.0 deck 26.15.0 
Collaro 2 track Collaro Studio 
Pre-amp. 28.8.0 tape deck 210.10.0 

COMPLETE RECORDING W PLAY- 
BACK AMPLIFIERS 

2 track B.S.R. Collaro 
amplifier 28.8.0 I amplifier 211.11.0 

MAINS DROPPERS. Midget adjustable sliders 
0.3A. 1,000 ohms, 6/-; 0.2A, 1200 ohms, 61 -; 
0.15A, 1.500 ohms, 61 -; O.1A, '2,000 ohms, 6 / -. 
MIKE TRANSFORMERS, 50 -1, 318. 
P.Y.C. Covered Wire, single r stranded, 2d. yd. 
Shriving, 1 or 2 mm., 3d.; 4 mm., lid,; 8 mm., 5d, yd 
SPEAKER -PEET. Gold, Maroon or Green Cloth 
17 z 26in., 6/ -;'25 x 351n., 10 / -. Tygan, various colour 
62in. wide from 10/- ft.; 26in. wide from 6/- ft. 
Samples 1 / , Expanded Metal, Gold, 12 x 121m, 6/- 
Panel mounting fuse holder, 2/-. Fose, 111n. 60mA- 
5A, 6d. Insulated side cutter,, 8/6, Bib Stripper, 3 /6) 

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

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

WEYRAD 
COILS AND TRANSFORMERS FOR 
2 -WAVE 6- TRANSISTOR PRINTED 
CIRCUIT AND FERRITE AERIAL. 
Long and Medium aerial -RA2W 010. rod 
208pF tuning, with car aerial coil 12/8 
1st and 2nd I.F, P50 /2CC. 470kc /s 11 /161n. 
dia. by ibn. 5/7 each 
3rd I.F. P50 /3CC 8/- 
Spare Cores 6d. 
Driver Transformer-LFDT4 9/6 
Wavechange Slide Switch d.p.d.t. 3/6 
Printed Circult -PCAI. Size 21 .1 811n. 
Ready drilled and printed 9/6 
Volume Control, 5K -DP 4/6 
35 ohm Speakers. 3tin.. 15/6; Sin.. 17/6: 
7 x 410.. 21/-. 
Tuning Gang with trimmers 10/6 
6 Mullard Transistors and dials 42/6 
Constructor's Booklet 2/- 
3 ohm O.P. Trans. O.P.T,1 10/6 

NEW MULLARD TRANSISTORS 
0071 6/ -. 0072 7/6, 0081D 7/8, 0081 7/6, 
0044 8/9, 0C45 8 /8, 0017110/6, ÁF117 9/6. 
Sub Miniature Condensers. 0.1 mFd, 
30v., 1/3, 1, 2, 4, 5, 8, 10.25. 30. 50, 100 mFd. 
15 volt, 2/6 ea. Transistor Holders. 1/3. 

SINCLAIR "SLIMLINE" RADIO 
Med. wave kit. 2 transistors. 2 diodes, 
earphone, ferrite aerial. Cabinet 
3 x 11 x lin. 49/6. batt. '3/6. 

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

READY BUILT, WIRED AND TESTED 
A.C. only. 200-230 V. Valves ECL86 and 
E'L80. 3 ohms quality output. Mallard 
tone circuits. Controls: bass boost, treble 
and volume. Separate engraved front 
panel with de luxe finish. Quality mains 
transformer. Stove enamelled chassis 
size 61n. x lin. x lin. Bargain Price 24.19.6 
Details S.A.E. 
"Performs agreeably well" (The Gramophone) 

C'O `M P O N E N T SHOP 337 WHITEHORSE ROAD 

S.P. E: C I.. A L I S T S WESTneCROYDON 
Teleph TH 0 1665 

P.P. charge 1 / -. C.O.D. 2/- extra (Expert welcome. Bend remittance, 
aria easro poltope, no O.O.D.) 

BUILD YOUR OWN 
RECORD PLAYER 

FROM £9.19.6 

AND 

SAVE 

POUNDS!! 

1Speed Autochange or mingle Player 
units supplied with Brand New 2 -tone 
de luxe Portable Cabinets 17x2,5x841n. 
Strong carrying handle, gilt finish 
clips and hinges.- As used by Famous 
Make for 20gna. models. Ready cut- 
out motor board 14x13in. Front battle 
with 7 x 41e. high flux loudspeaker 
and 3 watt 2 valve ÚY85, UCL82 2. 
stage amplifier ready beat Gm metal 
chassis 12 x 3 x 21in. Quality 3 ohm 
output transformer, low bum level 
circuit. Volume and Tone controls. 
3-core safety mains lead. All items tieract Special 
sructonsenbleassembty in 30 
minutes, only 5 wires to join! 12- 
month written guarantee. Available 
separately or package deals as below. 
AUTOCHANGER KITS COMPLETE (as shove) 

5.8.E. Monarch .. .. 211.10.0 P.P. 6/5 
Garrard Altmann . 218.18.0 P.P. 6/6 

SINGLE PLAYER KITS CompSte Oa above 

ELI. Auto step /start ., MAO P.P. 5/6 
OR SEPARATELY 

Cabinet with board 14 e 131e. 
cut out to your choice 43.921 P.P. 3/6 

Amplifier with 7 x 4ia, speaker 93.17.6 2P. 916 

AUTOCEANGERS 
1L6ß, 1JA14 .. .. 61 A P,P. 4/6. 
B.S.S. DAIS /16 .. .. 58.1 .6 P,P. 4/6 
Garrard Autooem .. 2417.6 P.P. 4/0 

SINGLE PLAYERS 
E.M.I. auto stop /start .. 566.0 -P.P. 4/6 
E.M.L Junior .. - .. 81.7.0 -PS. ell 

TRANSCRIPTION UNITS 
;lanai 4211 .. 51L16.0 R.P. 6/- 
Philips AG11018 .. .. 112.6.0 P.P. 81- 

Garrard AT6 .. .. Nauss P.P. 0/- 

BARGAIN 
B.S.E. Autos/man U18 

Stereo /Mono .. .. 57.10:0 P.P. 4A 

Replacement sapphire atyll amiable two 6/S.. 
Replacement Mats born 151-; 26,ess km A15, 

BARGAIN SINGLE PLAYER 81711100/160 w. ILO 

£5.15.0 Po.tC/ 

With 
UY83; High -flop 51n. speaker ;c peed LILL 
Turntable, 16, 83, 45, 78 r.p.m.; Crystal Piek-up 
for LP /STD. Records. 71n. 1010, lila.; Cat oat 
Mounting hoard, 121 s 9iin, 

ARDENTE TRANSISTOR TRUsiosi * 
D3035, 7.3 CT:1 Push -Poll to 3 ohm. for 0072,'21/- 
D3034, 1.74:1 C.T. Push -Pull Driver lor.O078. 111 - 
D3058. 11.5:1 Output to 8 ohms Ica 0072, siar Uf- 
0167, 18.2:1 Output to 3 ohms One 0072..44.38 }. 
D239, 4.5:1 Driver, Ha a tun, x fin. - 

11/0 
D240, 8.6:1 Driver, lin. s fia x {m. 11/8 
ARDENTE TRANSISTOR VOLUME OORSROIS 
VC1545, 5K with switch dia .810,; 6R, 
DEAF AID EARPIECE, _Etal or magwW, 7/3 

SUB. -MIN. JACK and PLUG S/5 Pk 

MINIATURE PANEL METERS. 
Size Ilan. sq. Precision Jewelled bear- 
ings, 2% accuracy, silvered dialer bliell 
numerals and fine pointers, . zero 
adjustment screw on front of moor. 
0-1 mA .. 27/6 0-50µA .. 39/8 
0-5 mA .. 27/6 0ti00pA ...32/6 
0-300 V .. 27/6 "S" Meter .. 36/- 

CAST MULTIMETER M,l 
0-1200 v. A.C, /D.C., ohms .0 -100k. et0., &SJ.. 
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#dPevfce2' bhoted Edition. 

RADIOTELE VISION & 
ELECTRICAL REPAIRS 

April, 1961 

AMAZING 'KNOW HOW' BOOK 
Brings You R /6WTUP To DA7°! 
576 

PAGES 
OVER 

470 
ILLUSTRATIONS 

JUST OFF THE PRESS -this weatial bandlsoek for the enthusiast, 
handyman or professional repairer is packed with detailed information 
and easy -to- follow instructions on how to service radio and TV sets 
(including all- transistor and U.W.F, ,circuits), audio equipment and 

_ 
domestic appliances of every kind. Shows every step in fault tracing 1!". 
and the use of modern test gear, from simple meters to complex oseilio- 
scopes. Also provides practical guidance on household electrical 
installation work. 57e pages. Over 470 illustrations. Mammoth value - 
Special De Luxe Edifies, superbly bound in Ieatherclotb. SOP, or on easy 

13 - downs as 3 ttwnthl ins[almen[s of 14/- (55 berms: / and y /-i 

HUNDREDS OF NEW ILLUSTRATIONS! REVISED 
CONTENTS COVER LATEST TECHNICAL DEVELOPMENTS ! 

U.K . F, TELEVISION 
Here are basic circuits and full instructions to 
enable you to service modern sets -get perfect 
625 -line reception. 

Getting the best from 
RADIO AND TV SETS 

How to make adjustments and repairs in order 
to get tie best possible -performance from 
OAS Set. 

AH you need to know about 
DOMESTIC INSTALLATIONS 

Learn from these helpful 
pages how to carry out modi- 
fications and extensions - 
with efficiency and safety! 
Complete guidance on light - 
üpg and power circuits, 
practical wiring work, safety 
regulations, cables, earthing. 
fuses, etc. 

Also Fluorescent Lighting, 
Thermostats and Tim* 

Switches. 

WATER HEATING 
All you should know about 
the serious types of 
water heaters and 'how to 
install them and keep them 
in perfect working order. 
How to service FIRES 
and SPACE HEATERS. 

HOW TO 

MAINTAIN AND . 

REPAIR DOMESTIC APPLIANCES 
Front irons toasters. hair ' driers, etc.. to 
cookers. washing 'mpchines' and refrigerators. 
Also covers the repait and revs inding of 
small motors.' 

SPECIAL SECTION ON 
COLOUR TELEVISION 

Explain, clearly and concisely die principles of 
prospective colour - 
transmission systems. 

ONE GREAT VOLUME covers: . 

Current, Voltage and Resistance. Coils, Capacitors and Tuning. 
Valves, Tubes and Transistors. Radio Components. Receiver 
Design Principles. Transistor -Radio Circuits. Valve -Radio 
Circuits. Valve -Television Circuits. Transistor- Television 
Circuits. Colour -Television Systems. Audio Amplifier Circuits. 
Audio Equipment and Gramophones. Tape Recorders. Radio 
and Television Aerials. Tools and Bench Work. Test Instruments 
and Their Use, Fault Tracing and Circuit Testing. Alignment of 
Tuned Circuits. Television Fault Tracing. Interference Sup- 
pression. Domestic Power Supply Circuits. Electrical Wiring 
Work. Fluorescent Lighting. Thermostats and Time Switches. 
Motor Repair and Rewinding. Small Appliances. Space- and 
Water -Heaters. Electric Cookers. Washing. Drying and Ironing 
Machines. Electric Refrigerators. Suction Cleaners and Floor 
Polishers. 

: 

TRACKING DOWN 
TROUSLE 

This grand book is invaluable for 
tracing faults in radio and "IV 
sou ,tooth valve and transistor 
circuits). Deals fully with tools 
and bench work -ebpws bow to 
make the best Um Of test instru- 
ments. Tells everytbmmg you 
want to know -Isom how as 
carry out preliminary tesis ter 
bow to align tuned oircuiu. 

Servicing DOMESTIC 
AUDIO EQUIPMENT 

How to locate and rectify !Oulu 
in hi -fi equipment (mono or 
stereo). record players, sape 
recorders, etc. 

ACT NOW! 
Simply complete form. indicating 
method ofpayment preferred, and 
post to a 21d. stamped. unsealed 
envelope. Offr applies in the 
L.K. and Eire only. Harry! 
Make sure al your espy. 

SEND.:: NO ..HONEY NOW ! 
r 

To: Dept. E.1.35. Odbatms Books Ltd., Basted, Sarawak'. 
äent. 

WITHOUT OBLIGATION reserve me "Rodin. Televisioa 
and Electrical Repairs" and send Special Invoice with 
"Full Satisfaction er No Charge" Guarantee. 

Tiri, method of payment preferred: CASH p TERMS O 
BLOCK t. ETTERS *FLOW - 

NAME 

Full Postal 
ADDRESS 

E 8.35; April '64 
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Right Too! for the Job 
OTHING offends the enthusiast more than a scarred 
spindle, a burred screw, a broken iron -dust tuning core 
or a 'Turk's-head bundle of twisted wires in place of 

a soldered connection. 
Yet it is the enthusiast, the home handyman, the amateur 

experimenter who is the worst offender. Ask any full -time 
service engineer! 

It would be easy to answer that the reason is a Idck ,of 
proper facilities, or the high cost of tools. Easy, but not 
entirely accurate. What are the proper facilities,- the correct 
instruments, the right tools for the lob? The true enthusiast 
would answer that there is not a task beyond the scope of 
the kitchen table, a few basic items of test gear, a few well- 
chosen tools and an adequate file of back numbers of 

PRACTICAL WIRELESS and Practical Television. 
Very often, the home -built chassis is spoiled because a few 

shillings have been begrudged in the purchase of the necessary 
tools. The tool -kit need not be elaborate: a few screw- driveirs.l 
good pliers, electrician's and radio types, side or top -cutters, 
large and small Phillips screw -drivers and a selection of span- 
ners form the basis of the-hardware department ". Desirable 
extras are: a small hammer, hacksaws, files, drills, taps and 
a bench -vise. And, most important for the radio enthusiast, 
a good, instrument -type soldering iron. 

What has been left out? Quite a lot, we hear readers pro- 
testing. Each has his personal hobby -horse. But there is 
one glaring omission from our list -the tools that nowadays 
are almost indispensable. Those elusive plastic necessities, 
the trimming tools. A good set of these saves hours of 
filing away at knitting needles or cursing over cores despoiled 
by a clumsy grub -screw driver.. 

The problem is- where to obtain a set of tools at a reason- 
able price? Full -time engineers regard as a wise investment 
the commercially marketed "tuning kit ". But our, home 
enthusiast begrudges spending a couple of poùnds for the 
sake of one or two tools that may be employed very in- 
frequently. So he is faced with the prospect of a cracked 
core. jammed in Its former. the victim of a makeshift tool. 

Despite the arguments advanced by many radio service - 
men. the amateur enthusiast is no fool. A regular reader 
of PRACTICAL WIRELESS is sufficiently well -informed to know 
when and how to adjust his receiver. In these days of mass - 
production. sets in the "popular" bracket have pre -tuned coils; 
and only the most perfunctory spot -checks are made before: 
they leave the factory. And cores do shake loose occasion -, 
ally -not. surprising if one considers the vibration set -up 
by the Mersey beat or the full blast and bellow of Wagner., 

A touch of adjustment helns in these cases. And the con - 
structor can hardly finish his job-- without recourse to the 
trimming tool Which is why the PRACTICAL WIRELESS' 
trimming tools should be worth much more than their . 

intrinsic value to the home enthusiast. 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 11111Í11M 
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NEWS AT HOME 
AND ABROAD 

O 
H\ of 
RELE 

RP I 
P.W. FILM SHOW A SELL -OUT 

AWN, 1964 

%VITH readers from as far away as Southampton and Cpalville 
among the audience, the 1964 PRACTICAL WIRELESS Film Show 

(held on January 31st) must have had the highest ever attendance 
figures for this annual event. There was hardly a seat vacant when 
the first part of the programme -an illustrated talk by Mr, .1. 
Nicholson, of Mullard Limited, on colour. and' u.h.f. television- 
commenced at Westminster's Caxton Hall, where. all tits P.W. Film 

Shows have been held.. Un- 
doubtedly. it. was this first topic 
which .prompted - more people 
than ever to write fir tickets and, 
as always, Mr, Nicholson's talk 
proved to be of great interest and 
value. 

In the chair this year was the 
Editor of, PRACTICAL WIRELESS. 
Mr. W. N.' Stevens: Although 
present - at last year's , show, this 
was the .first occasion' on which 
Mr. Stevens has addressed an 
audience of his readers. 

After an - interval for refresh- 
ments. the audience returned to 
the hall to see a film supplied br 
Mullard Limited on the. use and 
applications of ultrasonics. The 
meeting ended with . a short 
question , and answer session 
when Mr. Nicholson replied to 
queries put forward by members 
of the audience, mostly on the 
subject of colour and u.h.f. TV. 

An attentive ou.lience oc tn? hraeueai Wueue, rain Snow ,rocens co 

Mr..l. Nicholson of Mullar4. 

Equipment Transmits Ship's Data Automatically 
THE Marconi International board two of the Shell Company wickshire, or at the Dutch 

Marine Company Limited tankers. 
The system, which demands 

exceptional accuracy of trans- 
mission to combat interference, 
noise and fading, was developed 
by the Marconi Marine Company 
in collaboration with Shell 
engineers. Data are transmitted 
from the ship in a special code 
provided by Marconi Autospec 
error correcting equipment fed 
with ordinary teleprinter signals. 

The high frequency transmis- 
sions are received at either the 
G.P.O. station at Bearley, War- 

has recently received an order 
from, Shell International Marine 
Limited, for twelve sea -borne 

= installations of newly developed 
- equipment ̀  which automatically 
transmits'hull and engine per- 
formance data from ships any- 
where in the world to a central 

- receiver. The order also includes 
a duplicate-receiving terminal, to 
supplement the one which has 
been. in experimental use for a 
number of months with trial 
transmitting installations on 

P.T.T. station at Scheveningen. 
From here the signals travel by 
land line to the Shell central 
offices in London where detection 
is achieved in telegraph equip- 
ment, after which the Autospec 
terminal equipment 'provides Inc 
error correction. The . output is 
next passed through teleprinter 
machinery to produce a punched 
tape similar to that presented to 
the Autospec on board the ship. 
A computer then processes the 
tape which contains the required 
data. 
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Mew Tube "Sees" in Dark 

11.35 

CARIBBEAN COMMUNICATIONS PROJECT 
1 OR some- years, wireless communications between the islands of 

ANEW electronic `tube which the Eastern 'Caribbean , and the rest of the world have. been 
. can " see " in the dark, has supplied by: a,limited number of h.f. radio channels. Recently,;.how- 

been , announced by EMI Elec- ever, Cable and Wireless (West Indies) Limited, have announced 
tronics Limited. This tube is, the their participation in'a project to establish a multi - channel tropos- 
first , four -stage cascade image pheric scatter, and -microwave system :which, together with existing 
intensifier to be made available links and submarine telephone cables, will provide -improved and 
commercially and the two ver- increased communications between the' individual islands and' the 
sons < being, marketed are the type North-American. continent. 
9694 and type 9692. A tropospheric scatter system -has been,in:use. .between Trinidad 

With the ability to multiply and Barbados since 1961 ;when- a-number.of other inter- island links 
the strength of the available in the Leeward and Windward Islands-were,álso. inaugurated, andit 
light; a million times, these tubes is these links which Cable and Wireless (WI)'Limifed now propose 
achieve important improvements to integrate in their new system. One-of, the, main completely' new 
over existing image intensifiers, links to be established will be a tropospheric scatter system between 
and will find applications in the Barbados and. Antigua, and on .both these islands the installation- of 
armed services as a means of equipment will require extensive building. 
night vision and in the fields of To link this integrated system with the United States, an 80- 
nuclear and atomic physics. channel submarine telephone cable is to be laid between - the 

islands of Antigua and St. 
Thomas, as from this latter 
island there extends another 
telephone cable (128 channels), to 
Florida.The -Antigua -St. Thomas 
cable will be owned jointly by 
Cable and Wireless (WI). Limited 
and. the American Telephone and 
Telegraph. -Company,, and to 
complete the link to. the main- 
land,: the 'British company will 
negotiate the purchase of rights 
in. the American -owned St. 
Thomas- Florida cables - 

- Inter- island communications 
using the new installations should 
be possible -by -June 19657,and 
during the latter half of thesame 
year the .telephone_ cables- which 
will bring the, West -1ndies into 
better: contact with the Common- 
wealth and , the whole of-,. the 
world should be operational. 

Gold Plating Improves Transistors 
THE Bedford' firm, of Texas Instruments Limited manufactures .a 

wide range of semiconductor devices for a variety of uses-in the 
electronics industry, and for some time now has incorporated a form 
of gold plating in the manufaCturitig processes to increase the 
reliability -of'their transistors, etc. This is because gold has a number 
of special properties which give it advantages over other substances 
,traditionally used.. Some texas transistors,`: for example, : have , an 
internal plating of 24 carat ,gold 
which effectively withstands the 
acid etching solution used during . . 

their, manufacture. The gold is Recording Conference 
presented to the component parts 
of the transistors to be plated in 'to be held at' I.E.E. 
the form of a solution called 1OR the first time,. the recently 
PMD 63. acid gold, which has established ; United4 Kingdom 
been developed by PMD-Chemi- and Eire Section of the European 
cals-,Limited -of Coventry. Region of the Institute,of Electri- 

These gold-deposits,'which can cal and Electronics Engineers 
be as thin as 20 micro- inches, (see Round the World: of Wire - 
also,reduce the risk of impurities less, December 1963). is sponsor - 
being transferred to the semicon- ing an international cònference, 
ductor wafers; an important con- to be held in London at 

u sideration in transistor tech- the Instittion: of Electrical 
nology. Engineers. The:International Con - 

ference on=- Magnetic Recording 
Plessey acquires is also sponsored by the I.E.E. 
S. African firm and the. British Institution of 

Radio Engineers, and ,in , a joint 
T HE ' 

meat 
share capital of the Instru- 

Manufacturing Corpor- - statement issued by the - three 

ation of South Africa Limited, °fficial bodies, it is provisionally 

has been acquired by the Plessey 
Company Limited. This was 
announced recently by Mr. A. E. 
Underwood, the Chairman and 
Managing Director of Plessey 
Overseas. Limited. 

The, Instrument Manufacturing 
Corporation had previously been 
associated ' with the Group, 
making Plessey communications 
equipment under licence, and 
also with the South African 
Council for -Scientific- and. Indus- 
trial ., Research in the develop - 
ment of electronic surveying 
equipment 

announced that the conference 
will be divided into audio 
recording, video recording, digi- 
tal applications, analogue appli- 
cations, recording media . and 
general: problems. 

Synopses of papers.- were in- 
vited from foreign authors- as 
well ' as from the U.K. for the 
conference which will be held 
during the week beginning 6th 
July, 1964. As part of the con- 
ference, a technical exhibition of 
displays relevant to the subject 
of the conference is to be, staged 
at the I.E.E. 

New Relay Station for 
Northern Ireland 

NORTHERN 1RELAND's,new 
1' - BBC transmitting'station near 
Enniskillen was brought into 
service on Monday, 24th Feb - 
ruary. This relay station will 
bring v.h.f., radio and channel - 5 
television to 48 ;000, people. in Co. 
Fermanagh and South -West Co. 
Tyrone who previously were out 
of range of these BBC services. 
Also improved reception for : a 
further 40,000 living in the fringe 
areas, of the . Divis and : London - 
derry stations will result from -the 
introduction -of this new trans - 
mitter. ' 

The three Band II radio pro- 
grammes are the Northern Ire- 
land Home Service, The Light 
Programme and The-Third Pro- 
gramme/Network Three which 
are transmitted on ::93.3Mc /sf 
88.9Mc /s and 91.1Mc /s respec- 
tively. , 
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Battened shank, usually of brass, which is used to 
move a ferrite core in the coil of many radios and 
television turrets. Again, the thick abank affords 
a firm grip. 

THE PRACTICAL. WIRELESS 

Trimming 
Tool 

Set 
A USEFUL AID 

FOR THE AMATEUR 

CONSTRUCTOR 

TRIMMING tools are the sort of equipment 
more often made than bought. In an 
emergency, one ransacks Granny's Workbox 

for plastic knitting needles, or sharpens a matCh- 
stick, or breathes a prayer and resorts to the grub - 
screw driver. 

This is usually because the need for alignment 
Is comparatively rare, and toolkits that contain a 
comprehensive set of trimming tools are expensive. 
This month's free offer of a set of plastic trimming 

No, 2 has a thin blade with long shank, of 
dimensions similar to the blade of No.' 1. Purpose 
of the long shank is to insert through a recessed 
former, where No. I would not reach, An example 
is the oscillator tuning core of a television, tuner 
unit. No. I should be used where possible to make 
final adjustments. 

The wide blade of No 2 fits mica and (termitic 
trimmers, ferrite pot -cores and slotted _ hex,nüt 
compression trimmers. It should not -be used as. a 
screw -driver, for obvious reasons. 

No. 3 is a double -ended hexagon trimmer. 
Tuning slugs with ' hexagon -shaped holes that go 
right through the slug are in common use. It is 
convenient to adjust the -two cores of a transfor- 
mer from the same 'end of the screening can. 

The short-shanked end, adjusts the nearer slug: 
long shanked end is inserted through the upper 

slug without disturbing its position, inserted in the 
lower slug, which can then be adjusted indepen- 
dently. The diameter of the long shank allows it to 
rotate in the hexagonal bore of the upper slug, 

No. 4 is a pair of" plastic tweezers -invaluable 
when working in the confined space of a small Set. 
The tipper end is finished in a substantial "plug!', 
which has its use in pushing coil turns or formers 
on ferrite rods, where a metallic blade is 
impractical. 

This illustration 
shows each of 
the trimming 
tools in detail. 

tools should be more than welcome. 
The tools are designed to fit the majority of 

tuning devices in current use. The material from 
which they are made is a plastic with sufficient 
elasticity to prevent chipping and premature wear, 
and is hard enough to make firm contact with slots 
and apertures of the slugs and screws to which 
they are applied. 

No. 1 has a short blade at the lower end and a 
slot at the top. The short blade is suitable fin' the 
majority of iron dust cores employed in radib and 
television receivers, (excepting transistorised 
radios). The thick shank offers an adequate grip 
for controlled adjustment over a small arc. 

The slotted end is suitable for turning the 

No. 5 has a fine, narrow blade at the lower end 
for the adjustment of slotted cores widely used in 
transistorised radios. The slots are ,generally 
carried through the core, and the corteet method 
of adjustment is to insert the trimming tool as far 
as possible bef.Lre turning, to reduce torsion. 

The hook at the other end of the tool is useful 
for dressing leads, holding tuning colds, and testing 
wire -end connections. 

Other uses will undoubtedly be found_ for this 
set of five tools in its vest - pocket wallet, by our 
ingenious readers. When, we discover Grim y: has 
borrowed . the hooked 

. tool to :do ùp her button 
boots, we shall know the wheel has turned full 
circle t 

(44- 
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The ANT of ALIGNMENT 

THE successful alignment of the tuned circuits 
of a radio receiver needs three things: (a) a 
reliable signal source, (b) trustworthy trimming 

tools'and (c) an intelligent assessment of the means 
and methods of carrying out the job. 

The first two requirements are easy. If a signal 
generator' is not available a suitable signal source 
is provided 'by the simple receiver alignment aid 
described on page 1155. The second requirement 
is fulfilled by the handy pack of trimming tools 
presented with this issue of PRACTICAL WIRELESS. 
This article is an attempt to provide the third 
requirement with an accent on practice. 

A commercial receiver may be assumed to have 
its tuned circuits adjusted to or at least within 
working tolerances of the correct frequency. 
Indiscriminate adjustment of tuning slugs, 
trimmers,. coils, etc., is not to be recommended. 
But by a logical approach to alignment and 
calibration many small improvements can often. 
be made. 

The home -built receiver is a different matter. 
Beginning with the assumption that all the circuits 
are completely out of tune but that the set is 
working -that a noise of some sort can be 
produced from the loudspeaker -we can " pull " 
the circuits into tune without recourse to the 
elaborate test instruments that we would like to 
have but cannot afford. 

Audio Output 
We start at the audio frequency stages of the 

receiver. We are not concerned here with the 
quality of the signal except indirectly. For our 
present purpose it is enough to make sure that the 
audio stages are working by injecting an a.f. signal 
at a point immediately following the detector and 
hearing a note through the loudspeaker or phones. 

The usual injection point, for convenience, is 
across the outer two terminals of the volume 
control. To avoid hum it is desirable to connect 
the screened or earthy lead of . the signal 
generator (" alignment aid ") to the earthy 
connection of the potentiometer, which will 
normally be the left -hand tag viewed from rear. 
The live input should be isolated with a capacitor 
of about 0.1µF. 

In the case of a.c. fd.c. apparatus it is advisable 
to check that the chassis is returned to neutral 
before connecting the generator. Furthermore, an 
isolating capacitor should be used in the earthy 
lead from the, signal generator as well as in the 
live lead.. 

The sound we now hear from the loudspeaker, 
a 400 or 1,000c /s note, for example, is sufficient 

BY H. W. HUBER 

for most rough alignment tests. But if sensitivity 
assessment is to be carried out, or more precise 
tuning, it is necessary to provide a visual indication. 

The ear is notoriously inefficient in detecting 
loudness variations; a change in sound intensity 
of about 1dB is about the smallest we can identify. 

Sensitivity 
The sensitivity figure given for a radio is 

generally understood to mean the input r.f. 
voltage, with standard modulation (30% at 400c /s, 
amplitude modulated), required to produce a 
standard audio output. The snag is that the 
so- called standard audio output may vary widely 
from maker to maker. Usual standards are: For 
sets developing up to 1W, 50mW; for sets upwards 
of 1W, 500mW. (Car radios usually have a 1W 
standard.) 

Where the sensitivity is simply quoted as se 
many microvolts this is understood to denote a 
50mW output. A different method of expression 
is " . .. decibels below IV " or, referring to input 
power, . decibels below 1mW ". In 
addition the term " field strength input " may be 
met and this is used to define, for convenience, 
the sensitivity of receivers using loop or ferrite 
rod aerials. 

A meter connected across the secondary of the 
output transformer is the usual convenient method 
of indicating output changes. 

If the meter is used in place of the loudspeaker 
a substitute load should be provided to prevent 
damage to the output transformer (as R in Fig. la). 
This should be a wire -wound resistor of sufficient 
wattage to dissipate the audio power at full output 
and of equivalent resistance to the impedance of 
the loudspeaker it replaces. 

The output meter could be an ordinary a.c. 
voltmeter with a full -scale deflection of up to 5V. 
More precise instruments do not concern us here. 
The a.c. ranges of a multimeter are not intended 
for accurate measurement of voltages at frequen- 
cies above 50 to 100 cycles. 

An alternative method of measuring output is to 
read the anode current of the output valve. This 
can be done directly by inserting the meter in the 
anode lead or indirectly by using a meter with 
smaller f.s.d. and a shunt, or by measuring the 
voltage across the cathode bias resistor. 

The indications, where these means are 
employed, will rise as the maximum output is 
approached. A rising indication is obtained when 
measuring current consumed by a transistorised 
receiver -a useful method of registering output. 
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A rising indication can also be obtained across 
the detector load, and alignment can be carried 
out with an unmodulated signal using this method. 

An unmodulated signal will produce an accurate 
indication of varying current in a controlled i.f. 
stage as a.g.c. voltage varies. One advantage of 
the connection of a voltmeter at the screen grid 
of a controlled stage is that the meter reading dips 
as resonance approaches. Points of connection are 
shown in Fig. 2. 

I.F. Alignment 
General practice nowadays is for intermediate 

frequencies to be 470kc /s. Some older sets may 
have i.f.s of 455 or 465kc /s, and a number of 
receivers more than 15 years old used a 110kc /s 
intermediate frequency. 

The exact frequency can be ascertained by 
injecting a signal across the final i.f. transformer 
primary. Damp the secondary with a resistor of 
about 470k11. Full r.f. input is ' then " forced 
through" and the generator tuned until an output 
peak is obtained. Then the transformer primary 
tuning is adjusted slightly, the generator frequency 
setting "rocked" (i.e. swung a little above and 
below the normal setting) and adjustment con- 
tinued until the maximum possible response is 
obtained. 

With a little patience it is possible to determine 
the exact point of resonance this way. 

Next render the local oscillator inoperative by 
short- circuiting the appropriate section of the 
ganged tuning capacitor. First check whether d.c. 
1s present at this point. If so use a capacitor as a 
shunt instead of of a direct short- circuit: suggested 
value 0.1µF. 

Remove the damping from the i.f. transformer. 
Output transformer 

0 -1OOmA 
D.C. 

output 
stage 

0-too 
mA D.C. 

OIOOmA 
D.C. 

0-25V 
D.C. 

(c) (b) , : i 
Fig. I t Indication of audio output level. (a) across 
secondary of output transformer. (b) Measuring anode 
parent, directly and indirectly. (c) Measuring current 

consumption of a transistorised radio. 
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set the generator to the correct i.f. as determined 
and adjust from back to front of receiver (i.e. final 
i.f. secondary, primary, tint i.f. secondary, 
primary). 

Always keep the volume control at maximum 
and the input level of the signal down to reduce 
the possibility of overloading occurring and the 
a.g.c. from coming into operation, which would 
dampen the effect of peaking at resonance. Where 
stagger -tuned or over -coupled i.f.s are used, as on 
some s.w. sets, refer to the maker's instructions 
for frequency settings and for any special 
procedure to adopt. 

In some transistor sets the i.f. transformers have 
a single slug. Many of these slugs are small and 
easily damaged. Where the slot extends through 
the core use the appropriate tool, inserted carefully 
to bear on the full area of the walls of the slot. 
If a slug cracks it can be removed without damage 
to coil or former by chipping the brittle material 
out with a sharp point such as a scriber. 

Fig. 2: Signal level in a controlled i.f. stage. Using a 
c.w. input, measuring anode and screen grid current, 
test for dip. Using modulated signal at higher level, 

o.v.c. voltage.becomes more positive. 

It is more .difficult to remedy the error of 
cracking or burring the slot of a conventional slug. 
Better sometimes to remove its accompanying slug 
and withdraw the broken core through the coil 
former. In dire emergency a couple of drops of 
oil run down the former helps to release the 
scarred core, and can soften elastic sealing enough 
to allow a grub screw driver to do the rest. 

Where cores are waxed first insert a grub screw 
driver in the slot- making sure you have chosen 
a size that fits -then apply heat to the blade with 
a soldering iron until the wax begins to soften, 
then unscrew the core a turn gently. 

The plastiç tool should then be reinserted for 
final 'adjustments. In the case of slugs with 
hexagon'holes a suitable Allen key may be used 
in the same way. Never attempt to adjust one 0/ 
these hollow cores with an ordinary screwdriver 
blade. 
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R:F. Alignment 
Before starting any ri. alignment ensure that 

the tuning pointer is correctly set. Check that 
with the tuning gang at maximum (vanes fully 
meshed) the pointer lines up with the low 
frequency (long wavelength) end of the scale and 
with the gang fully open with the h.f. (short wave - 
length) end. If the pointer does not line up adjust 
it at one extreme end. Then leave it strictly alone! 

The straight set: Except where band -pass circuits 
are involved the principle of t.r.f. alignment is as 
for r.f. alignment of a superhet (see below). The 
tuned circuits of the demodulator stage are 

L1 

WI X 

Fig. 3: A dummy aerial unit. The coil LI consists of 40 
turns of 28s.w.g. enamelled wire wound over Iin. of a 

;in. diameter plastic rod. The unit should be enclosed in 
a metal can. 

trimmed near the high- frequency end of the band. 
The r.f. tuned circuits are then adjusted for 
maximum output with correct calibration noted. 
Any low- frequency adjustment is made by slightly 
bending the split vanes of the tuning rotor or by 
adjusting the cores of the inductors if these are 
permeability tuned. Then final adjustments at the 
h.f. end are repeated. Adjust m.w. before l.w. as 
a general rule (depending on circuits). 

2000 

1500 

ú . 

1000 

Actual 
uncorrected 

of Ideal oscillator .' 
. 

Frequency 

Corrected 

500 

470kcs 
I.F 

Frequency 
of RE 
circuits 

Ferrite 
rod 

1139 

Fig. 5: Typical transistor receiver frequency changer. 
TCI is a common trimmer, across the oscillator section 
of the ganged capacitor. TC2, plus a fixed capacitor, is 

switched across the circuit for l.w. reception. The- coil 
is tuned by a common core. 

Where a ferrite rod aerial is employed, as in'the 
majority of transistorised portables, it is only 
necessary to couple the output from the signal 
generator loosely to the aerial coils. 

For this purpose a coupling coil shouldbe,made 
by winding 20 to 30 turns of 22s.w.g. enamelled 
wire on a 3-in. diameter former. This coil is 

connected to the signal generator 
leads and then placed close to 
the rod aerial. The positioning of 
the coupling coil may have to be 
varied until the right amount of 
coupling is achieved. 

Exact procedure to be followed 
depends upon the circuit, and 
tracking points are 'stipulated- -by 
the manufacturer. Very often 
long -wave tuning is effected by 
adding capacity across the 
medium wave circuits and adding 
inductance in series: this means 
that m.w.. circuits should be 
aligned first. - 

General method when in doubt 
is to tune to the high- frequency 
end of the medium wave 'band, 
say at 1,500kc /s (200 metres), 
adjust oscillator trimmer, -advanc- 
ing the screw until the first peak 

is tuned, then tune to 600kc /s (500 metres) and 
adjust the coil core or series padder capacitor, 
rocking the gang slightly for optimum results: - 

Retune at the high -frequency end and recheck 
again at the low- frequency end. Then switch to 
long wave and adjust the oscillator trimmer either 
at the 200kc /s position of -the Light Programme, 
for best reception, or at the higher end of the 
batid. 

Uncorrected 

i 
Effect of 
padder or 
Inductance 

Effect 
of 

trimmers 

Angular rotation of ganged capacitor Frequency - 
(a) (b) 

Fig. 4: Necessity for padding and trimming. (a) Rate of change of frequency 
and of angle of rotor of tuning capacitor is not equal for both r.f and 
oscillator circuits. (b) Adding parallel and series capacitance modifies the 
tracking error. Alternative method consists of forming blades of oscillator 

rotor differently from r.f. (ganged) rotor. 

The superhet: Having tuned the i.f. transformers 
for maximum remove the short- circuit from the 
local oscillator and apply signal generator input 
to the aerial and earth sockets via a suitable 
dummy aerial. 

Note: -The construction of a dummy aerial unit 
was described in "Test Gear Accessories" 
(February issue of PRACTICAL WIRELESS). The 
circuit is reproduced here as Fig. 3. 
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obvious. They are usually of two kinds,the Lf. 
wavetrap and the image frequency .rejecter. 

The first'may be a parallel -tuned rejector in the 
aerial circuit or a series -tuned acceptor across the 
input. It should be adjusted :.fter the.i,f. circuits. 
are aligned and preferably before "final, tuning of 
the r.f. circuits. 

The method is to tube the .set to a point near 
the centre of the l.w. band, inject a'.stiong` signal, 
at intermediate frequency to the .aerial' socket and 
tune the trap for minimum response. - 

The second is used to reject a signal at or near 
a frequency which is at a distance (frequency 
spaced) from the received ' siglial sitch as to 
produce an i.f. To tune, inject a strong. signal -at 
the high- frequency end of the m.w. band (say 
250m), then switch to 1.w. and'tune the receiver to 
a point exactly twice the i.f. from this:point; Fdr 
example, a. 470kc /s i.f, would give. .1,200- 
(470+F- 470)= 260kc /s (1,154m). When 'a 'sigñal'.is 
heard, adjust for minimum response. 

H.T.+ 

Fig. 6: Typical valve frequency changer. Separate 
bottom- coupled coils are used and the capacitors CI, C2 
provide effective series capacitance for long-wave tuning. 

Finally adjust aerial trimmers and cores or 
padders in the samt sequence. In the case of 
ferrite rod aerials make final adjustments by 
sliding the coils along the rod. 

Rejectors and Wavetraps 
:.Many receivers employ tuned circuits in the 

aerial- to-frequency changer section for the purpose 
of removing unwanted signals. Unless one is 
familiar with these circuits the particular frequency 
to which they should be adjusted may not be 

These adjustments are extremely important in 
the alignm...t of short-wave receivers but 'such, 
rejectors and wavetraps are not always found on 
receivers covering only the broadcast bands.' 

F.M. Receivers 
The foregoing has been a brief rundown' on 

alignment of a.m. receivers. 
The alignment of f.m. receivers `is rather more 

complicated and especial care must be taken. since 
comparatively small errors in alignment can' have 
disastrous effects on the receiver performance. 

An f.m. signal generator (wobbulator) is required 
and, preferably, an oscilloscope. Thus it will; be 
apparent that the alignment of f.m. receivers 
should not be attempted by the inexperienced -or 
by the ill- equipped. 

Alignment Without Test Instruments 

BY J. O. BENSON 

To the amateur constructor with limited facilities for testing, the building of a receiver (particularly of a superhet 
often culminates in disappointment. This is often because, although the receiver may be correctly constructed. 
It may not produce audible results after the initial switch -on, for the basic reason that the tuned circuits require 
adjustment. 

It cannot be over- emphasised that optimum results can only be obtained with the aid of some test equipment. 
The article by H. W. Hellyer shows how alignment can be achieved using the simplest requirements in the way 
of test equipment. 

The article which follows shows how alignment can be carried out, even with NO test instruments. It must, 
however, constantly be borne in mind that, at best, only an approximation to optimum results can be obtained in 
this way. The notes which follow explain the basic principles -and it will be seen that carrying out alignment 
under these conditions is in effect simply an application of common sense. 

THE first thing is to understand the functions of 
the critical components. Trimmers are small 
ariable capacitors connected in parallel with 

the main tuning capacitor; they affect the high - 
frequency (low wavelength) end of the tuning 
range. 

Padders (sometimes called trackers) are 
connected in series with the main tuning capacitor 
and they affect the low -frequency (high wave- 
length) end. 

In some receivers tracking is carried out by 
varying the inductance of the tuned circuits.- In 
actual fact, of course, both trimmers and padders 
affect both ends of the range. but they are adjusted 
at the extremes mentioned above. 

R.F. Circuits 
In the signal frequency (r.f.) circuits the padder 

is often used and the trimmers (usually mounted 
on the tuning gang assembly) ate of the '- postage 
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stamp" type, adjustable by means of a small screw 
in the centre. 

In the'oscillator circuit, however, both padders 
and trimmers are generally variable (though not 
always). Fig. 1 shows a typical arrangement of a 
frequency changer, with trimmers and padders 
indicated. 

Pretuned Components 

Commercial i.f. transformers are sold approxi- 
mately tuned to the required frequency, so that if 
everything else in a newly built set is in order, 
some results (even if nowhere near optimum) 
should be obtained.. A final adjustment, which will 
depend on the circuit capacitances of the individ- 
ual receiver, is all that is usually required. In any 
event, it is rarely necessary to make any drastic 
alterations to the setting of the i.f. cores. In other 
words, never attempt to align a set by haphazardly 
screwing and unscrewing i.f. cores as this will 
certainly result in such utter misalignment that it 
will be virtually impossible to put things right 
without the assistance of calibrated test instru- 
ments. 

One has only to remember that each tuned 
circuit must be aligned to an exact frequency for 
the best results, s'o that blind "twiddling" is 
obviously doomed to failure from the start. 

Commercial Coil Packs 

Similarly, if a commercial coil pack is used for the 
r.f. tuned cricuit, the variable will often only need 
a final touch or two to allow for individual strays. 
Otherwise, check that all trimmers are not screwed 
up tightly, but are about half open. Where padding 
is achieved by the adjustment of a core in a coil, 
the notes given on i.f. cores apply; these cores are 
despatched from the factory in somewhere near 
the right position. 

When a receiver is completed and the wiring 
thoroughly checked, switch on and leave. it to 
warm up for ten minutes or so. This is to allow for 
the frequency drift which will occur during that 
period. 

Scale Calibration 
Connect up an aerial (unless a ferrite -rod r.f. 

arrangement is used) and carefully search around 
the medium - waveband for the local BBC 
programme, the volume turned toward maximum. 
In all probability it will appear well out of the 
marking on the scale. This can be corrected by 
slowly adjusting - the medium .wave oscillator 
trimmer. Unscrewing the trimmer moves the 
station towards the lower wavelength end of the 
scale and tightening it up moves it towards the 
higher wavelength end. Small movements of this 
trimmer are essential, otherwise the station could 
well be shifted out of the range of the tuning gang 
capacitor. 

Having adjusted the position of the station to 
correspond with the dial reading, volume will 
probably not be very high. So now adjust the 
medium wave 'trimmer for optimum volume. 

If, at this or any subsequent stage of alignment, 
the output becomes very strong this should be 
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reduced not by turning down the volume control 
but by reducing the signal input by the simple 
expediency of shortening the aerial or using a less 
efficient one, even a short length of throw -out 
wire. This is because excessive signal input will, 
bring the a.g.c. circuits into operation and this can 
produce misleading results due to damping. 

Next step is to retune the receiver to the Light 
Programme (still medium wave). To do this it 
may be necessary. to adjust the m.w. oscillator 
trimmer slightly. After this adjust the m.w. 
trimmer for best output. 

1.F. Stages 

Return to the Home Service and align the i.f. 
stages. Trim each core in turn, starting from the 
detector end and working back to the frequency 
changer. Do not over -adjust these cores as 
instability could result. The final position of the 
cores should be near their original position. 

Having done this, retune the receiver' to the 
Third Programme. Northern, or a strong con- 
tinental station of known wavelength in the region 
of 450 -550m. Now adjust the m.w. pádder (or 
core if used) so that the station is brought to the 
right position on the scale. It will ' now be 
necessary to make the final calibration adjustments 
by alternately adjusting the oscillator trimmer for - 

the Light Programme and the oscillator pádder (or 
core) at the high wavelength end until both stations 
come in as near as reasonably possible correct on 
the scale. 

Luxembourg enthusiasts can, of course, make 
the low wavelength adjustments on 208m, even 
though this may mean in some cases a falling oft 
of sensitivity at the Light Programme wavelength, 

Long Wave Band 

For the long wave band a similar procedtre can, 
carried out:. First locate the Light- Progranime 

(1,500m) and bring it into line on the scale by 
adjusting the I.w. oscillator trimmer, then adjusting, 
the I.w. aerial trimmer if provided.' Retune the 
receiver toi Luxembourg and retrim. - Retune to 
Paris (Allouis) and bring into calibration by 
adjusting the I.w. padder (or oscillator core). Then 
recheck the calibration on the Light Programme 
and readjust if necessary. The i.f. cores, of course.' 
must not be touched. 

Ferrite Rod Aerials 

In receivers with ferrite rod aerials the r.f. 
circuit final adjustments are made by sliding the 
appropriate coils along the rod. Once set for 
optimum they should be sealed. 

In the above suggested procedure it is assuineit 
that the builder will be relying on his ears for 
judging peaks. This. of course, is far from ideal, 
although experienced constructors can get reason- 
able results in this way. Far better to use a visual 
output indicating device: this presents no problems, 
for every constructor should have a test meter of 
some kind. Reference to the preceding article by 
H. W. Hellyer will explain how an ordinary test 
meter can be used for this purpose. 
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simple 

TRANSMITTERS 

for model 
control. 

BY F. G. RAYER 

i FF.-ICI-ENT NT model control transmitters are 
very- easily made at low cost. The 
transmitters described hire can be put into 

operation with a minimum of difficulty and may be 
used with any home- built, or commercially 
m anufactured valve pr transistor c.w. receiver. 

All the transmitters are of the tuned type and 
may be -adjusted tó operate on any frequency in 
the .26'96 --27. 8Mc /s Model. Control Band. 

it is illegal to operate transmitting equipment 
unless the user holds a G.P.O. licence -. Licences 
for the operation of model control equipment- are 
usiralliy granted with the minimum of formality. 
Application should be made to the Radio Services 
Department, General Post Office, Headquarters 
Building, London, E.C.1. 

Single -valve Transmitter 
A single -valve transmitter, to run from dry 

batteries is shown in Fig, 1. The 3D6 valve is 
used because it is easily obtained as surplus and 
works well in, this type of circuit. With the 
filament sectios connected in parallel; as shown, 

y 
Aerlal 

rTCI 
30r_F 

C2 
25pF 

R1 y 
15kÁ2 

:soc 

6 

HPh 

K-- 
H.T.- 

1.5V 

Fig. I: The circuit of a one -volve model control transmitter. 

the drain is 0.22A from .14V. dry battery. 
Other output type valves are '.satisfactory. 

Miniature valves such as the 1S4..3S4, 3V4 and 
3Q4 may- be fitted, if to hand, and will require 
a B7G holder instead of the lactal 8 -pin holder of 
the 306. 

The components are best -assembled'on a small 
laminated plastic ,panel. The .actual layout is not 
very important' provided all 'leads are short acid 
direct. The 25pF' capacitor can be Mica With a 
350V disc or paper capacitor in the 0.05µF 
position. The 15kfl resistor is. 1W. Terminals or 
tags are provided to connept the control key 
switch. 

An air -spaced beehive trimmer is suitable for 
tuning and can be adjusted with a length of 
insulated rod or, tube suitably filed to,engage with 
the top portion. if. an ordinary short -wave tuning 
capacitor is used 'it must have an. insulated' 
extension spindle at least 4in. long. 

The h.t. battery voltaBe can be, chosen to suit 
the purpose in view. 'A 60V battery is sufficient 
for short -range working but if the model is to be 
controlled at a distance a 90V or 120V battery is 
needed. The filament is left switched. on while 
the equipment is in use. The control key switch 
in the h.t. negative lead is closed when a signal is 
to be radiated. 

Fig. 1: Including an 
topped coil. 

The transmitter can be tested, without an aerial, 
by bringing the lamp loop in Fig, 6 near the coil 
LI. The bulb should light when the key is closed. 
An aerial is not attached until the trgnsmitter is 
tuned as described .later. 

Fig. 2 is a somewhat similar circuit but a r.f. 
choke (L3) is added to avoid any need for tapping 
the coil L1. Connections in Fig. 2 are numbered 
for a 3V4 valve. which requires a 137E holder. 

Any ordinary receiver type short -wave choke is 
suitable. Or the choke can be made by winding 
100 turns of 34s.w.g. enamelled wire, side by side, 
on a gin. diameter insulated tube. Component 
values are as for Fig. 1. 

r. choke avoids the need for o 

Two -valve Transmitter 
If more power is required two valves may be 

used in the circuit shown in Fig. 3. Each valve 
drives the other and equipment of more powerful 
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type than this is not generally employed for 
model control. Two 3D6 valves are shown but 
3V4s or other output pentodes or .tetrodes may 
be. used instead. 

This transmitter is capable of radiating a strong 
signal. It can also be used as a one -valver merely 
by withdrawing either valve. This allows a 
suspected valve to be checked. Slight retuning 
will' be necessary after inserting or removing.' a 
valve. 

A symmetrical layout is most suitable with 
short grid and anode leads. Batteries and keying 
can be exactly as described for the one valve 
circuits. 

Transmitter Coil 

In all circuits L2 is the tuned part of the coil 
and LI. is an aerial coupling winding. .A suitable 
coil can be made as in Fig. 4. 

The, winding L2 consists of 20s.w.g. tinried- 
copper or enamelled wire. L1 is of well- insulated 
wire such. as thin flex. plastic insulated bell wire 
or bare wire provided with sleeving. Some 
modification in the wire gauge or other details will 
not be very important provided the coil can be 
tuned to a frequency in the band. 

For the circuits in Figs. 1 and 2, L2 Can be 11 
turns on a Bin. diameter former wound at' about 
ten turns per inch. The circuit in Fig.:3 has more 
stray capacity and 10 turns will suffice. When a 

()Aerial 

1.5V 

Fig. 3: A two -valve circuit for greater power. 

centre -tap is 'required this is made by soldering a 

lead on the centre turn of the coil. 
Stout self- supporting coils are satisfactory and 

can best be wound with 14s.w.g. or 16s.w.g. wire 
with ends soldered to tags bolted to the plastic 
panel. 

The winding LI has two turns and is wound 
over the centre of L2. 

Iadirectly Heated Valve 

The 6C4 indirectly heated "valve is -particularly 

WIRELESS 1143 

handy for '6V running, either . from a 6V 
accumulator, or. from a.four -cell dry battery. The 
heater requires' only 015A. ` 

Fig. 5' shows. a, transmitter circuit for the 6C4 
with pin' connections. This is' ` particularly 
convenient when a small rotary, converter ,can be 
used. to obtain the 114. supply, as all power' may 
then' be-jak'en from a 6V accumulator. . ' 

The 'heater can also be run from' a '63V a.e. 
supply of tàined from' a stnall' 6.3V transforìner. 
This is convenient when testing equipment indoors 
.or- using models indoors or. in the garden.", in 
these 'circumstances h.t. current may be drawn 
from a 'small eliminator or power pack. A supply 
delivering tip to about 15mA at 20ÓV or so will 
be satisfactory. Plug connectors may be arranged 
so . that the transmitter can- be operated from 
batteries,.a rotary generator or a mains power unit 
as required. ' 

Loop and Wavemeter - 

Fig. 6 shows 'the lamp loop previously 
mentioned and the 'bulb should light if the two - 
turn coil-is-brought near the tuning çoil of any. of 
the transmitters. For .such tests it is necessary 
to short the transmitter key terminals:with wire .or 
close the key or switch. Such a lamp loop is very 
useful as it.allows,a quick check to be made to.. 
assure that the transmitter is working. 

Fig..6 also shows a simple absorption wave - 
meter circuit. L1 can be . wound in á similar 

manner to the coil L2 
in Fig. 4, but will 
need' 13 turns. L2 is 
two turns, -not , over - 

Aerial 
I I I I I I wound on LI but situ - 
1I I I 

L2 
I I 

ated about iin..fròm 
I I 

one end of ' L1. ' 

Construction should 
lL1j, be rigid and the 

-I 15pF - miniature vari- 
able capacitor VC1. is 
fitted with a knob 
with pointer. All the 
parts can be assembled 

!Ill ° 
I I I I 

LT- 

Fig. 4: Wind ng details 
for a suitable uning coil. 

Fig. 5: A transmitter employing the 6C4 valve. 
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on a strip of laminated plastic or mounted, in a 
*mall insulated box. 

The wavemeter can be calibrated from a 
transmitter that is known to be already tuned intb 
the 26.96- 27-28Mc/s band. To do this hold the 
wavemeter near the transmitter coil and adjust 
the 15pF capacitor until the bulb lights. Withdraw 
the wavemeter from the coil until the lamp almost 
extinguishes, then carefully readjust VCI for 
maximum light. The tuning point is then marked 
on the scale. 

To tune up any of the transmitters described set 
the wavemeter to the marked tuning point, and 
hold it near the transmitter coil. The transmitter 
trimmer is then rotated for maximum brilliance in 
the wavemeter bulb. 

In all cases when using the wavemeter keep' it 
at such a distance from the transmitter coil' that 
the bulb only just glows when tuning is correct. 
Exact tuning will then he more easily seen and 
errors caused by tight coupling will be avoided. 

Any transmitter should be tuned roughly before 
fitting the aerial. Slight retuning will be necessary 

6V COmA 
taule 

April, 1964 

turns 
1 diameter 

Fig. 6: Left: the lamp loop; right: a simple absorption 
wavemeter. 

when the aerial is attached. All the transmitters 
described will work well with a vertical rod aerial 
stime 3ft to Mt or so long. For maximum range 
a. quarter -wave aerial may be adopted and is 
'8ft bin. long. f. or average purposes some change 
in the aerial length will not be important. 
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ALSO in the MAY issue BUILD 
A SIMPLE 2 -STAGE AMPLIFIER 
* Ideal for record -player, tape recorder 

and radio tuner. 
* One valve (triode pentode). * Independent treble and bass control. 
* 3.5w output. 

DOUBLE - SIDED 

BLUEPRINT 
TO BUILD THE 30 WATT 

P.W.GUITAR 

AMPLIFIER 
35W output, with heavy negative feedback. 
Independent twin -channel ampliflcation -t11fo inputs per 
channel. 
Variable speed and depth tremolo, with foot control. 
Frequency response 25- 20,000c; s. 

Twin heavy duty I2in. speakers. 

Mains voltage outlet panel for additional units. 
Full instructions to build the attractive cabinet, specially 
designed to eliminate resonance. 

MAY ISSUE OUT APRIL 7th 2% ORDER YOURS NOW! 
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BRAND NEW AM /FM (V.H.F.) RADIO GRAM 
CHASSIS AT £13.13.0 (Carriage Paid) 

Chassis size 13 z 69 i Ohio. high. New manufacture. DIa. 141 x 4in. in 
2 colours, predominantly gold. 300.230 v. A.C. only. 
Pick -up, Ext. Spyeaker, Ae.. E., Cod Dipole Sockets. Five posh buttons - 
oBF. L.W., M,W., P.M. and O Al greed and tested. O.P. Transformer. 
Tone CA,ted). 1000.1600 M. 60 M:i 88.98 Mela Valves EZ80 rect.; 
á9R81, EPOS, EABC80. If IECC66. Speaker 8 a ltn. and Cabinet 

pit 

6=x sf table model) 471£ (poet 6/ -). 
le. ELLIIPTICAL SPEAEER 95 /- to perehasere of this obseele. 

'Choisit) 01.10.0 dew, end 0 t000tbly payments of Cá.4.0. Cheap 
Dipe1 Bor v.R.F 16 /e. Felder 05. per rani. Circuit diagram E /8. 
M.RA DESIO . L.W. 100001900 M. 9.W. (9 10 Mc,a): 

tt" 190.4ì$ V.B. . 62.100 lie!e- OMm. position. Otherwise (lumber 
yo above £bustle Price 018.15.0 (car, raid,. real : £3.10.0 down sod 
') monthly pasmrel nt 52.4.9. 

PUSH -PULL 
AMPLIFIER 15.5.0 

(6 /. Carra 

brand new 2401240 A.C. Ineina 
ReM, treble and vol. centrpla, 
with . valves EZ60, ECC63 and 
2 -EL84 giving tuff S w. Clupl 
12 a 31 x 31in. With o.p. trans. 
for '2-3 ohm speaker. Front panel 

(nnrment screwed to Miami.) may he removed and used as "flying panes'. 
Flores rersee 2 e 4 w., salle price. Plied pagel. Tope 0 Vol. Control. 

TAPE RECORDER AMPLIFIER 
Type TR*. Fully built, high gain, low 
noise, printed circuit. Attractive grey 
sad gold front panel 13 x Ijin. Height 
61in. overall. Fenot to back olio. 
Vol. add oe /of tone. Mike, radio and cat. 
esppeaket Mau. Valves, waffle eye, BCC93, 
ECLd2, 11080. Males trans. Ready 
to bolt to E.9.1í. Deck. Complete with 
switch Aster wired. Our Price ONLY 
18.16.0 (6 /. Packing and Carr.). Alec 
Available for Collate Deck at 91- extra. 

6RLP- PÓWEaID vas TOREE 
enAi118. Covens/ 56.93 Mc /a. Mollard 
perenehbiaty ,tamer. Dime. 106 x 41 e 
51n. high. Vsivea E0080 sod E EFS9'a 

I 

p 
s 2 diode, with REPO rectifier. llame 

16/e.VrF£ o 7.9 i. R0000mtdipole 

"REALISTIC 
'SEVEN' 

7 Translei or Superhet. 330 
Mllllwatt output, 4 -Inch speaker. 
All componente mounted on a 
single printed circuit board 
else 6{'x 311e. In one complete 
sale,bly. Plastic cabinet, with 
carrying handle, else 7 x 10 x 
811n. External Socket for car 
aerial. Ferrite rod aerial. 
Price for the complete parcel 
Including Transistor., Cabinet, rt >.t,- 
Speaker, etc.. andin full Con- 
struction Data: 15.19.6 P. e P. 1 /6. 

PP9 Battery 3/9. Data and instructions separately 2/6. Refunded 1 you 
purchase the parcel. 

,, 
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Any pasts supplied mpantely, 

SPECIAL OFFER PRINTED CIRCUIT AM -FM 
CHASSIS AT ONLY £9 

small quantity of Printed Circuit chassis by famous mannfartoter, 
Valve. UY8h, 17t51181 UF'S9, UARUS0, ULM and 4.70L'86. O.p. trans. for 
9.3 ohm speaker. Có£ùle 14 x 7 x 71n. Front centre), concentric, (eit- 
VOt. add 1bne; right-W/o and Tuning "Gold" centre knobs provided. 
E41s) bulbs Sockets. AE. F; Ext. sp; E.U. Maine Isolating transformer 
!red. Cetera Long. Med., VHF (87.11(1 Mels). Unused slightly tarniehed, 
bet not dirty; New Rallerd.Velvee. Dial in gold and brown, ale 13 x aim. 

6- TRANSISTOR 
PORTABLE -Fully Built 
The "SCALA" for only 67.10.6 cary. 
paid. 8l x 2 x bile. high. Choice of 

Inures Rexine. 01,W. and L.W. 
Perrlto serial. Battery '216 extra. Printed 
circuit. Nicely styled. A professional 
job. 311n. speaker. Fully tunable R.W. 
and LW. Superbet circuit. 

100 MP. -1 200 mP. ELECTROLYTIC. New 373 v. 1360 v. surge). 
414. e tilo. dis.. 6/. each. POat 1. -). 

ALL ITEMS ARE NEW ARD EMILY BUILT DNLE86 OTHERWISE 
STATED. TESTED BEFORE DESPATCH. 

Itrme Atonable ce flew Mar OS. Send 0d. fetamps will dril for YO pogo 
erated rataa,,Ihgor. Delivery by return. C.O.D, 2i- extra. 

Lt ITEMS GOABANTEED. 12 MONTHS. VALVES 3 MONTHS 

GLADSTONE RADIO 
"SCALA ", CAMP RD., FARNBOROUGH, Hants. 
Farnborough 8371 t 1,OrE1. 4 r- 

4 TRANSISTOR 
MINIATURE PUSH -PULL 

AUDIO AMPLIFIER 
PRINTED CIRCUIT. sin. r tin. e l lis. ovre transformers. Oetpne for 
9 -ohm apeakr. 8uitah,s for ne rephonr. re-er, pinrr, guitar en -i radin 
ieput. n -I:' cult l - '.ry requ reel. Fre,lueory range Io0 rye. to '25 hrpa 
rsb'poll output single ended. Instruction thee, provided. Fons 

Ir /,> read, for 'ISO Two t. p . rs availed j waft output. 36/-, I{ watts 
P. k P. 211. 

THIS SUPERB SET for £9 
(Carr. pd.) 

6- treneleter radio covered in eponge.clean 
Duman, fabric, In latest two -tone shades, 
M.W. sod L.W. ferrite rod. provision for 
car aerial, 2- colour scale. With PP9 bat- 
tery giving 300 hour. use. Weighs under 
4 the. With carrying handle. 12 x yin. high 
x 411e. at base tapering to 21n. at top. 
Arend new,. fully guaranteed. 3 push 
buttons. Superhef. circuit. bin. L.S. 

5 WATT AMPLIFIER 
Ora pries ONLY 66/- (poet 0 /'); a few hundred only: valves 1091 and 
EL84 with metal rectifier; 6 x 4 x hein. high (31n. over E1.84). Malan 
Iran.. and o.p. with vol. and tone control; on.of; coax, input. 

GRAMOPHONE, AMPLIFIERS 
11 wak Inc With Ois speaker. balle 121 x 61n. 200.240 V. A.C. 
ELM and Rectifier. Tone and Volume. On /oft switch Two knobs. Reedy 
to play. Useful for Stereo, 49/8, poet 
4 watt type. Valves UY85, UF80 and ÚL84. 200.240 v. A.C. Cevered 
baffle 131 x 71ío. (6in. speaker), 3 front controls; bass, treble. on-off/vol., 
60/ -, post b /.. Double wound maim transformer. 

HIGH QUALITY PUSH -PULL OUTPUT 
AMPLIFIER 

Chap). 10 x 74 x 71m. high over tram. Used, guaranteed and in excellent 
order. New valve, EZ40, ECM and 2 x EL41; 8 watts. Malin trans. 
tapped 200.260 volts O.p "Tram., for 3, 8 and 13 ohm. Choke emoothin`. 
Ouoff/voL, and tone control. For tmore, Record Player., etc., 68.15.0 
P. A P. 6 /., We une modify for Guitar Input for 18 /. extra. 

TRIPLE -FOUR STEREO PUSH -PULL OUTPUT 
AMPLIFIER 

Chasses 101 e 4t x 411e. high. New production. Valves 4 x ECL6S and 
1- ECC83. Two metal mete. Maine trans. and 2 O.p. tram. Separate' 
control panel 71 x 41n. containing Mono Stereo switch; balance; vol.; 
treble: bass. Brand new, 17.17.6. P. A P. 6 /'. 

Sin. .. 

TOP QUALITY RECORDING TAPE 
(Guaranteed) 

Ill- per tap, sic or more poet (reel. 
60011. .. .. 12/8 0°,ìo. 190ní1. .. .. 

60nft. 11/3 311n. . , 188101.1. .. .. 
90011. - 11/. 7in. 120011. .. .. 

OOtn. 1770110. .. .. 30/- 10, .. 1800f t .. . , 

0110. t50ft. .. .. 1l /6 zio. ,. 2400ft, .. .. 

17/8 
35/- 
16/- 
16/e 
aE/e 

BATTERY ELIMINATOR 
Poe 4 Low Consumption Valves (96 ranges) 90r. 12 mA and 1.4v. 126mÁ, 
461. IS. poet). 11II.230v. A.I'. Alen for 200mÁ. 1.4e. and 90e. 15mA at 
same price. Two separate units to replace existing battertel, 4 a 29 x 2jte 
and 3 x 2i i If in. 

13 x I Ins. LOUDSPEAKER 
Three ohm. Ceramic magnet of latest type. BRAND NEW. 

42/6 roost 2,61 

HEATER TRANSFORMER 
Mains Input giving 0.3e. 3 amp. Sire 2' x 99 x lin. (291n. over winding). 
0/6 r.. Less 10% for 12. or 20f, for 80. P. A l'. 2/ for t to 6, peat free 
ri- ore re I ban sis. 

1 
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tenturaìi 
MODEL H.F. 1016 `MAJOR' 
This loin. 16,000 gauss unit makes use of the high flux density 
available in the magnet system of the previous H.F.roz6 unit. 
A curved diaphragm is used with a rigid centre section coupled 
to the voice coil. The rigid coupling of the cone termination 
gives 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 a h cubic feet. 

Type Flux Density, Price Type Flux Density Price 

8' H.F.8I6* 16,000 gauss L6.0.0 T.816 16,000 gauss L5.13.6 

8' H.F.812* 12,000 gauss L3.12.9 T.12 tweeter 16,000 gauss (13.4.6 

8' H.F.810 '10,000 gauss. L2.14.3 T.10 tweeter 14,000 gauss L4.8.3 

6' H.F.610 10,000 gauss L2.5.0 Steel I T.359 9,000 gauss L 1.10.6 
L2.6.9 diecastl tweeter 

* These 2 Speakers incorporate a universal impedance speech coil 

WHITELEY ELECTRICAL RADIO CO. LTD. MANSFIELD, NOTTS. 
Telephone: MANSFIELD 1762 -5 London Office: 109 Kingsway, London, W.C.2, 

April, 1964 

Price: L8.19.6 
(inc. tax) 

We are exhibiting at the 

AUDIO FAIR 
Stand 26 

Demonstration Room 304 

WA3 

FORMULA 1446 
THE NEW WAY TO BUILD HI -FI 
SAVES SPACE, TIME AND MONEY 

Formula 1456 is the most popular combination of units 
in the brilliant new Martin Audiokit range, for it 
builds into a 10 watt hi -fi amplifier system complete 
with selector switch, tone -controls, power amp. and 
power supply. There are other units in the range, 
including a versatile 3- channel mixer, and all these 
units are adaptable to use in a great variety of applica- 
tions. Performance standards are high, building is 
simple, costs are low -and once installed it is easy to 
add further Audiokits eventually up to stereo. 

* FULLY 
TRANSISTORISED 

*THE MOST 
FLEXIBLE KIT 
SYSTEM EVER 

AUDIOKITS 
KITS FOR TAPE ENTHUSIASTS, TOO 

MARTIN REl"OI:I1A14 ITS suable you to loll -i a opiett. tape recorder 
(2 or 4 track) or pre -amp and dock assembly for une with hl -d- LL.I.FLE'IS 
ON REQUEST. 

TRADE ENQUIRIES INVITED 
154 -155 HIGH STREET, 

MARTIN ELECTRONICS LTD. EwIoFÓR8851161ESEX 

THE RANGE SO FAR 
UNIT 1 5-etage input. 

selector 82 7 6 
UNIT 2 Pre -amp 'with 

vol. control 21 17 6 
UNIT 3 3- Channel mixer £3 19 6 

Matching adaptors 
for name. each 8 6 

UNIT 9 Pre -amp and tone 
control £8 2 6 

Unit 5 IO watt power 
amplifier 55 12 6 

UNIT 6 Mains power 
enpply unit .. .. 82 12 6 

kit., 
r 

mplete with kunha. instrue- 
tions,e Earuleheome a 

[ 

ailable to 
ropuirinent at 1016 cock. 

MARTIN ELECTRONICS, 15915 HIGH STREET, 
BRENTFORD, MIDDLESEX 
Pieria sand detaiin of MARTIN AI' IMOKITS 
Please scud detail, of MARTIN RECORLAE1TS 
NAME 

\00 RESA 

BLOCK LETTERS PF.4 

ti 

a! 
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SEVERAL articles have appeared in this 
magazine employing multivibrator circuits, 
and the purpose of this particular article is to 

describe how 'the many functions of such circuits 
can be combined into a single compact unit. Some 
of these functions are as follows: 

Audio oscillator, for testing amplifiers, speakers 
etc. 

Square -wave and saw -tooth wave generator for 
oscilloscopes. 

Audible and visual metronome. 
Variable frequency switching unit. 
Simple monotone electric organ. 

THE BASIC MULTIVIBRATOR CIRCUIT 

The basic circuits of a valve and a transistor 
multivibrator are shown in Figs.. 1 (a) and (b). and 
illustrate the similarity between 
the two types. In view of the low 
cost of audio transistors nowadays, 
there is little point in using the 
valve circuit with its additional 
wiring, especially as transistors 
will enable the unit to be built far 
more compactly. 

The sequence .of oscillations in 
Fig 1(b) are as follows: Upon 
switching on. one or other of the 
transistors is bound to conduct 
slightly more current than the 
other. Suppose, for example, Trl ta) 
conducts more current than Tr2, 
this will cause a voltage drop Fig. I: Bas 

across RI and result in a drop in voltage applied 
to the base 'of Tr2 through Cl, causing still less 
collector current to tow in Tr2 through R2. This 
reduces the voltage drop across R. and increases 
the voltage applied to base of Trl through C2, 
which in turn increases further the current in the 
collector of Trl. The process continues until the 
voltage-drop across R1 is too great for Trl to 

The 

MULTITONE 

AN AUDIO OSCILLATOR 
A SQUARE -WAVE AND 
SAW -TOOTH GENERATOR 

A METRONOME . .... 
A SWITCHING UNIT A 
SIMPLE ELECTRONIC 

ORGAN 

BY G. M. SWEET 

conduct, then the sequence quickly charges 'over 
with Tr2 conducting and cutting off Tr) and so on. 

FREQUENCY CONTROL 

It is obvious that the frequency of operation 
depends upon the values of Cl and C2 and of 
VRI and VR2, assuming the collector loads R1 
and R2 are kept constant. Also, for the on/,off 
periods of each transistor to be maintained equal 
VRI must equal VR2 and CI equal C2. It is 
impractical to make CI and C2 variable, therefore 
fixed values in equal pairs are switched in to cover 
the ranges required as 'shown in the fully 
developed design which is depicted in Fig. 2. A 
fine control over the frequencies is given by. VRI 
and VR2 but these were not ganged together in'the 
prototype, since there are occasions when the unit 

HT- 

R2 

(b) HT+ 

is multivibrator circuits fer (o) valves, (b) transistors. 

operates as a switch when the on /off period Ii 
required to be unequal. 

THE MULTITONE CIRCUIT 

In order to use the unit for the production of 
true saw -tooth and quare type waves. one should 
bear in mind that in addition to contreilltng the 
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C13 
47011 

VR4 
25Okt 
Relay bias 

417kÌ1 

C15 
8yFl 50yF 

April, 1964 

Mains 
unit 
-ve 

JK2L 
Output RLA 18v 

me - 

X6112 

Timer 
Tra 

' XC1O1A 

S4B 9V 
Speaker 

Relay 

C1,C7 1000pF. 
C2,C8 001yF 
C3,C9 005yF 
C4,C10 OtyF 

- C5Ç11 1yF,. 
C6,C12 ' 10yF 

XB112 

VR3 
25kO 

Volume 

J51 fOutput 

Fig. 2: The fully developed circuit of the instrument. 

frequency, VR1 and VR2 also govern the d.c. bias 
applied to the, tránsistors,.and adjustment of. these 
controls will Therefore cause distortion of the 
waveform if made outside certain limits, which can 
be found by experiment., The switch S3 selects 
which waveform is required; this signal being fed 
to an:output socket JK1; which' is a miniature jack 
plug of the type generally used. in transistor radios. 

No`áttempt should be made to insert an attenu- 
atoreither fixed or variable in the unit; or distdr- 

R7 
100 

B2 

and base R1. This allows Trt to conduct for a 
period of up to approximately 30 seconds, the inter- 
val being dependent upon the values of C16 and 
VR2. During this period the relay RLA will 
operate, after which it will cut-out until'the process 
is started again by pressing S6, which causes C16 to 
discharge quickly. This form of timer has the 
distinct advantage that, virtually no current is 
drawn from the battery during the off periods: 

The switch S4 determines whether Tr3 is' to 

SK2 
3 -pin socket 

Fig. 3: A morns supply unit for the Multitone. 

tion will. öccùr. It should be possible to obtain a 
frequency coverage from approximately lc /s to 
100kc /s with the values ,of C1 -12 shown. 

TIMING DEVICE 
The, timer is controlled by Si which switches off 

the capacitor selected by S2 and instead inserts a 
35Q1h1u'capacitor (C161 between collector Trl and 
baseiTr2, °:with no coupling between collector Tr2 

operate the speaker or relay. When the speaker is 
in use. the volume is controlled by VR3: the bias 
for Tr3 is created by leakage through C14, limited, 
by R6. 

A surplus 80f2 balanced armature unit was used 
as an internal speaker, on the prototype. This 
speaker can be connected directly to the collector 
of Tr3 without employing an output transformer, 
but the use of the latter enables, external.speakers 
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to be 'tested directly if the leads are brought to 
another jack socket JK2. When the relay RLA is 
switched in, bias is applied only through VR4, 
thus ensuring that Tr3 does not conduct during the 
off periods. VR4can take the form of a miniature 
pre -set type and should be adjusted so that the 
relay just operates and no more current is drawn 
by Tr3 than is necessary. 

It will be seen that a supply of 18V is needed to 
energise the relay on the prototype, half of this 
voltage being dissipated in the transistor, 
whilst the' oscillation section requires 
Only 9V, which is in turn dropped to 
approximately 44-V, through R5. 

The relay illustrated is of the high 
speed type with dual I.0000 coils, these 
are connected in parallel and care must 
he taken to ensure that these are joined 
in phase. To check this one must first 
locate the tags running to the coils, join 
them in parallel, and check that the relay 
will function on only 9V. if it does not. 
the connections to one coil must be 
reversed. 

Resistors: COMPONENTS LIST 
RI Ikfl R5 4700 

R6 1kO 
R7 IOt2 
R8 t 5kí1 

All #W, 10% carbon 
VRI 100k0 potentiometer 
VR2 100kí1 potentiometer 
VR3 25kft potentiometer 
VR4 250kí1 potentiometer, preset 

Capacitors: 
CI I,000pF mica or ceramic 
C2 0.010 paper 
C3 0.05µF paper 
C4 0,10 electrolytic I2V 
C5 lµF electrolytic 12V 
C6 10µF electrolytic I2V 
C7 : I,000pF mite or ceramic 
C8 001µF paper 
C9 0.05µF paper 
CIO 0I µF electrolytic 12V 
C I I 1µF' electrolytic 12V 
C12 10µF electroyltic 12V 
CI3 25µF electrblytic 12V 
C14 8F electrolytic 12V 
CIS 5OµF electrolytic 12V 
CI6 350µF electrolytic 12V 
CI7 0.01µF electrolytic I2V 

Transistrara: 

R2 4.7k fl 
R3 , 4.7k t1 
R4 1kf2 

Tr I X8112 (0070, 71) 
Tr2 X8112 (OC70, 71) 
Tr3 XCIOIA (0072) 

Miscellaneous: 
RLA High speed relay, I,000S2 -I- I,000S1 
T I Output transformer 
LSI Small speaker unit (see text) 
1K1,2 Miniature jack sockets 
BI, 2 # volt battery (PP4) 

Switches: 
SI Slide switch, d.p.d.t. 
S2 Rotary switch, 6 way 
S3 Slide switch, s.p.d.t. 
54' Slide switch, d.p.d.t. S5 
S6 , Press button switch 

WIRELESS 

CONSTRUCTION 

1149 

A photograph of the prototype is shown, but no 
exact details of component layout are given since 
this is in no way critical and will in any event 
depend on the size of components used; such as 
the relay and speaker. However, a few details of 
the housing may be of interest. 

The original unit was built in a 64in. x 4lin. ; 

A rent view of the assembled instrument. 

POWER UNIT COMPONENTS LIST 
Resistors: 

R9 2000 3W 
RIO 2001W 
VR5 1000 potentiometer, wire -wound 

Capacitors: 
C18 5000F electrolytic 25V 
CI9 100µF electrolytic 25V 
C20 25µF electrolytic 25V 

Miscellaneous: 
MR1 Bridge rectifier, I2V 
T2 Mains transformer, battery charging type 
RLB Heavy duty relay, I2V coil 
SKI 89A valve holders 
SK2 Mains power outlet socket, 3 pin 

1 }in. plastic lunch box (such as are obtainable 
from many multiple stores). All the components are 
mounted on a bakelite baseboard cut to fit exactly 
in the plastic lid. Holes must be drilled in the lid 
to accept the potentiometer spindles and switch 
heads; also an opening for the speaker cut and 
suitably covered. 

The baseboard and the lid can eventually be held 
together by additional nuts on the potentiometer 
spindles. Care must be taken in drilling the lid and 
case as this is somewhat brittle. The embossing on 
the lid can he filed off and the surface painted or 
covered. As can be seen from the photograph the 
back was left transparent to enable the operation 
of the relay to he inspected. 
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tZ 
° 
.. 

ss °--1 
VR1 ' VR2 VR3 VR4 --h --rMA1MH 

t 

---oS10 
S2 o 11530 + 54o 

To Tr1 base 

1 

Fig. 4: The electronic organ keyboard circuit. 

MAINS SUPPLY. UNIT 

It is always difficult to acquire a relay sensitive 
enough to operate off a small transistor, but 
having contacts sufficiently large to control the 
mains supply for controlling lighting etc. A far 
easier method is to use the small relay in the main 
unit to control a heavy duty relay energised by a 
low voltage with contacts strong enough to tackle 
several amps of mains current. Furthermore, as this 
second relay is bound to draw several milliamps 
through its coil, it is better to run this from a I.t. 
supply from the mains rather than impose a heavy 
strain on batteries. At the same time there will be. 
power available to operate the oscillator unit, 
hence the reason for the double -way action of S5 
of Fig. 2. 

POWER -PACK COMPONENTS 

An illustration of a compact mains unit with 
heavy duty relay is shown and the circuit is given 
in Pig. 3. A 12V relay was used in the unit shown, 
but'there is little point .in quoting an exact value 
to replace the 100fí potentiometer VR5 as this will 
depend upon the resistance of the relay coil. This 
potentiometer should' be set' to ensure that the 
relay operates without more current being drawn 
than necessary. It is sùggested -that the connections 
from the relay contactsand mains be brought to 

Rl 
1k0 

R5 
33 
k0 

Tr 
0071 

Keyboard 
Input 

Tr2 
OC71 

8 F Y 

R6 
tk0 

VR1 
25k0 

R7 

To chassis 

April, 1964 

recessed terminal blacks as illus- 
trated, and leads from a three - 
pin socket be joined according to 
circumstances. A 89A valve - 
holder makes a suitable socket 
for inter -connections between. the 
power unit and the multitone 
unit. 

If difficulty is experienced in 
obtaining clean make and break 
of the relays when used as a 
timer, try arranging for the first 
relay switch on the energising 
current for the heavy duty relay 

during the long off periods, thus keeping_ the 
voltage from the mains supply unit down, during 
these intervals. 

The transformer shown is the standard type used 
for battery charging and the bridge rectifier a -12V 
type as used also for this nurpose. 
MONOTONE ELECTRONIC ORGAN " 

Anyone who has a copy of the February 1938 
issue of PRACTICAL. WIRet.ess will see-a similarity 
between the valve circuit of the "Simpietone " 
Electric Organ described by the present author 
and the circuit of the multitone unit. In fact a 
similar keyboard can be coupled to the circuit of 
Fig. 2 between the base of Trl and chassis Since 
any resistance connected to these points will 

Central bar support 

Leads 
to 

contacts 

Pair of drawing pins as contacts Baseboard 
Fig. 5: The basic construction required in an organ 

keyboard. 

4700 

Driver 
transformer 

T1 

R9 Tr4 
613k0 0072 

-04'44",0e- 
SI -9V 

Output 
transformer 

C3 °100jF 

a 
O' 

Tr 5 
0072 

C4 0 6800 - non 

Fig. 6: The circuit of a monotone organ. 

R11 
50 

T2 

0 

L51 

+ ve 
)- 
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effectively shunt VR1 and R2 through the power 
supply and C13. In order that the keyboard can 
have maximum coverage VR1 and VR2 should be 
set to maximum resistance. 

The circuit of the keyboard its shown in Fig. 4. 
It will be seen that this consists of a number of 
potentiometers (one for each note) wired in series, 
each one having a switch connected across it, 
which takes the form of the keys. When all the 
keys are at rest, as are S2 -4, there will be a com- 
plete short circuit. This means that Trl in Fig. 2 

receives no bias from VRI and R1 and therefore 
does not conduct, and so the unit stays muted. 
Immediately one of the keys is pressed, as SI, the 
" short " across one of the tuning potentiometers 
is broken (as VRI in this case) and the unit will 

A view of the mains power pock. 

JUST OUT! 

WIRELESS 1151 

produce a note depending upon the value set b>I 

VRI etc. 
The basic idea of bow a keyboard an be 

adapted or built is shown in Fig. 5. Contacts con- 
sisting of drawing pins are held together by 
pressure from a light spring embedded in small 
indents drilled in the key and baseboard at the 
front end. The keys are supported by a central bar 
passing through the keys. 

It must be made clear that this organ can, of 
course, produce only one individual note at a time. 

IMPROVED ORGAN CIRCUIT 

Anyone more concerned with building this organ 
rather than the rest of the unit of Fig. 2 may 
prefer to use the more suitable circuit of Fig. 6. 

In this the components of VR1 and VR2 of Fig. 2 

are replaced by fixed resistors and the output stage 
improved. The values of Cl and C2 will be chosen 
according to what part of the musical scale the 
keyboard is to cover. 

Only four notes are shown in Fig. 4 but in 
practice it is possible to tune over several octaves 
if tuning potentiometers of up to 500kO are 
employed. In large keyboards not all these poten- 
tiometers should be as high as 500k12 for only a 
resistance of a few thousand ohms will be needed 
to tune the higher notes. On smaller keyboards, 
separate notes need not be made for half -tones 
(black notes). If a capacitor of about 0.01µF is 
switched in with a press- button switch (C1 and S5 
in Fig. 4) any note emitted will be dropped by a 

half -tone. 

PRACTICAL HOUSEHOLDER 

; 4.> °:4 1',, 
SPRING ANNUAL 1964 

AN UP -TO- THE -MINUTE GUIDE 

TO IMPR OVEMENTS IN THE HOME 

SPECIAL SECTIONS ON: 

Exterior Improvements, Interior Decoration, 
Modernisation, Kitchens, Concreting and 

Brickwork, Furniture and Woodworking, 
Garden Furniture, Home Workshop. 

2/6 from all Newsagents and Bookstalls 

.`. M°"`"~ y`j` BIG DEMAND! HURRY FOR YOURS! HOW 7b- ,4 V°war tá wr r. u worMta r. cox.t' 
iä,x' -itutHÖp ryprts w.i 
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THE BBC claims that sound broadcasting is abje 
to provide a wide choice of programmes for all 
sections of the community because of the alter- 

native services available, and that such services are 
economical in cost and equipment when compared 
with television. In view of this, one is all the more 
astonished to learn that as from the end of March 
there will be no more daily programmes for children. 

This decision is surely irreconcilable to the 
spirit of the BBC's charter, furthermore I believe 
it can be shown to be completely illogical when 
the policy adopted in respect of other programmes 
is examined. 

An Insignificant Minority? 
The axe is to fall because the total number of 

listeners has diminished to some undisclosed 
figure which apparently represents an " insignifi- 
cant level " in the minds of the programme 
planners of Portland Place. One appreciates that 
the rival television will hold a greater attraction 
for youngsters nowadays, but is it fair that the 
minority who cannot for some reason or another, 
see TV programmes should be deprived of their 
own daily programme on sound radio? The BBC 
has a particular duty and responsibility to cater 
for this group of young impressionable aged 
listeners, even as it caters for those other " special 
minority interests " through the medium of the 
Third Programme and Network Three where, 
incidentally, the average audience is only 50,000. 

Don't misunderstand me; this is no snide attack 
on the "Third ", for indeed I applaud the enter- 
prise shown by this service. My own sympathies 
are, as often as not, with the minority interests and 
the craze for popularity ratings leaves me cold. In 
any case, aren't many of these listener research 
figures a dubious criterion to apply when attempt- 
ing to assess the real worth of a programme We 
can be pretty certain that anyone who takes the 
trouble to tune in to a programme of minority 
appeal will listen to it, whereas I suspect some of 

April, 1964 

wavelength 
By THERMION 

the so- called popular programmes with their mass 
following are listened to with varying -degrees of 
indifference, or are even related to the indignity 
of background sound by many of their reputed 
devotees. 

I know this is election year, but the BBC should 
not allow itself to be caught up in the Opinion Poll 
fever. If the Corporation is to preserve the fine 
tradition of public service created over the years it 
must not allow itself to be unduly influenced by 
(Dr. Gallop) Silvey's reports, but should obtain 
second opinion before performing a major opera - 
tion on the established programme structure. 

When We Were Young 

Although the title Children's Hour was dropped 
some time ago, this programme for the younger 
listeners has been as much a traditional feature of 
sound broadcasting as the late lamented 9 o'clock 
news. It was one of the first regular programmes 
to be established in the early days of broadcasting, 
and listening to Children's Hour soon became an 
essential part of the daily routine in countless 
homes throughout the country. I expect quite a 
few readers can recall the names and the voices of 
the radio " aunts " and " uncles " of those far gone 
days, and the delight and enthralment they brought 
to our firesides. The greatest thrill was to hear 
one's own name coming over the magical ether 
when birthday greetings were read out. Remember 
the special treatment accorded to twins? But of 
course if you did listen in as a child you have plenty 
to recall without any further prompting by me. 

Speed the Service 
A newly opened restaurant not far from my 

office is really " with it ", in a communication 
sense. When visiting this establishment the other 
day I was intrigued by odd chirping sounds that 
came spasmodically from various directions. After 
a moment or so the source of these cricket -like 
sounds was traced to small receivers carried by 
the waiters in the top pockets of their jackets. 
Then it became apparent that a selective calling 
system was being used to give each waiter an 
audible warning when his orders were ready for 
collection from the servery. A laudable attempt to 
speed the service, but perhaps a little disconcerting 
to the customer, I felt. 

This is just another of the varied uses to which 
the magnetic induction paging or personal call 
system is being applied. Although truly a wireless 
method of communication, this system relies upon 
the magnetic field created by an r.f. current flowing 
in an enclosed loop of wire, and not upon electro- 
magnetic waves propagated into space, reception 
being confined more or less to the area enclosed 
by the loop. 
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r 
NOW! ANOTHER PURCHASE of the year's keenest 

TAPE RECORDER BARGAIN! 

PRACTICAL' WIRELESS 

A 24 gus: Tape Recorder offrrepl at 
the bargain prles of only lñ gus. pins 
10 /. Darr, Supplied in 3 Units atreadr 
wired and tested. A modern Circuit 
for uafity recaao1rrding froff8fA Mike, Gram 
or Radio, 
Track Menudeck Type TD't. Magic-eye 
recording Indicator. Ext. epkr., switch 
super -Impose and straight- through 
seepliSer facilities, eto. 
Valve One up EFSB, ECLS2, E1184, 
EE80 and Silicon Dinde. 

!rase OaalaeM 
14' 

e 
sp z 

7e' e1 offe0 + 51 Carr. 
Wield A6t9118er eeraMets with Volvo 16.1 A.V bent Panel, Iae*Ì + 316 Carr. 

8,11. Monaedsek Type T.D.2 *7.7.0 + 4/6 Cart. 
Aeaaseela-MibLe4%IRdmSiei(e4 11.0.0 + 21 o.rr. 
PArPLIlD SIT samgdtsist dts 15 pa 

above + lo/- Carr. 

dt, etrpuRa, lo - 2/ : tree, 

NEW BRITISH RECORDING TAPE 
Pamont ïdnsfe4eeturar, Buie purchase. genuine recommended Tap. f4rga4n- 
IJ5eekdltleqa1 Onareatee. "rated Leader A Atop Folle recent 210.,. 

gbdgdr61P\T; baie, EOM Puy 1P.V.C. base, D'ble Puy I My tar base/ 

Me.. 150ft. 6/ 2x4600. 4/6 3001t. ale 

ein, 60Mí. 1116 90010. 16 / 1200ít. SW- 
5411. 850f6. 14/4 1200ft. 17/8 18601t. 32/0 

TUX 1200E. 17/4 1800ft.. 88/6 240011. 42/6 

Net 4ie. le 711*, 
Raga 11...oRd 

M. 
ceeka Rol, 6, 691á1.f, 

3d. 

IMPSR,TAPE PIU S MUM.): Sin. 1 /8, kn. el -, Sin. SI-, 6á1n. 4/ -, Ti k. 213. 

PLAeTIC atom marmite!' (Casettes): 31e. IIS. Bin. 1(5, 61ío. 8/., Tim 2/I. 

fbndenaelQ- -6PiFe MICA. All valeta 
Sp? to 1 

..tramld 9d. Tub 450VV T.(' C. ette. 

0,001 mFd to 0.01 and 0.11800V.. 
ad. 0.02.6.1í606V., 1/.. 0.25 5 Rote 
114. 0.6 T.C.C. . 1/ , ate. 
Tel, 4 /*1es1-10 % 6n6.500pT 1d. 
450.8 000pIN 1/.. I". 2pba 0opj', 
64. 1OO4F500pF, lid, 575p7, 
5,000pF, 116. Renaten -Full 
Riege 10 otms10 weg. ohm. 20% 
I and 

o 
1W, a 4., 0W), 64. (Midget 

é i46á 6 !W, 4%4.144. (1oó 

1 W. 116. ) eta. etc. 
vyvu gL 

Valente Ceatrole --8E -2 Meg. ohm.. 
Stn, Spindle.. Morganite Midget 

LOG r 1410 iron em 
1 year. 

DP. 8w; 416. Twin Steareo feu 8w. 
616, tee. as ele. Speslile to eau. 

SPICIAL IAHCAIN 
Ma( VOL. Controls DP. 6w. 

I' Batted spindle. Fefocus Mfrs. 
4 far 10/., peet tree. 

JA*ON PM TONER UNITS. 

Designer- approved kite of parta. 
FMT1, d Ras. 4 velvet. 60/.. 
fm?! 17. 5 verve., 15/-. STY 

waiver, 
10 

NEW JASON FM 
RARDBOO2RR, 5/6. 40 hr. Align- 
ment Renders, 7/6. r. A r. 

TRIMMIRE, Ceramic icoapre.eioo 
Type) -30pF, SOVF, 7OpF, 9d; 10OpF, 
150pF 1/3: 260pF, 1/6; 600pF, 1 /0. 

PHILIPS. Bee Hive Type (cone, air 
epacedl.. -&APF, 1 / -; 3.30pr, 1 /-. 
HOBS- Modern Continental types. 
Brown or Ivory Pith Gold Bing; l' dia., Rd, each; 11', 1/. each; 
Brown or Ivory with Gold Centre, 
1' dis., 10s. ach: 11', 1/3 each. 
LARGE SELECTION AVAILABLE. 
METAL RECTIFIERS. STO Types - 
RMI, 4/9; 11142, 5/6; 111113, 7/6; 
R114, 10/ -; R0.5, 211 -; R114B, 17/8 

TU S4LECTROLTT ICS -CAN 

96/06.. 60/11'. 1/6; 9 +61490v. 4/6; 
50/50..100/125y. /- :12 /276..4/6 

12/6 
16 +114460.. 6/ 100 /550/425.. 12/6 

RECORD PLAYER 
CAIIINtTS so/6 Cur. a Ins 61-. 

Contemporary style, reline coveted cabinet 
In teo-tdne mateoo and cream. Sise 151' x 

14V 88'. fitted with all eeceeaerrF. r ^luding 
bsQ14 Doerr! end Vinile fret. Spa addable 
for e l modern amplitlen and auto- ohaugere 
etc, Uncut record player mounting 
board 141 x l'll' suppled. 
R -VALVE S WATT AMPLIFIIE. 
Ease' an Twin Mage PC1d2 with 
rod, IMO neg. feedback tree control. 
A,C. 2,00 /260? with gobs, etc. ready 
wired t6 Bt ahote cabinet. ¿2.16.6. 
P as. 1j0. 7' x 4' Speaker and treat., 
atI., P. a P. 21 -. 
0O151L35TE R/PLAYlRI ZIT. At 111. 

tlte. MIR 11A114 Unit. New Iartale. 
Tria New Oily 5113.10.6. 7íe arr. 
Doable *tend mtl= Tfr so lit. creme 

TOUAS FRIT /I".o fert, pat.), 12 x 

lye. 2/ -; 12 e ]Bin 8 /; 12 x 24in. 
4/. eta, 
EnrsaglI ED A11ODIIED METAL* 

diamond eneaaht4 /4 13.71. tddlipi a 
in. 

Ain . cot. Max, nee 4 ft. x 611., 47/4 
pion rarr. 
ENAMELLED 

/fCOPPER 
WIRyE- 

Ib,34g. 
S/l bOg.254, $ /5; 34004 Est. 

104* 213; 3 15..216; 8 O. 316. 
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MULLARD "3 -3" HI -FI AMP- 
LIFIER. 3 VALVES 3 WATT 

3 ohm and 15 ohm Oelpnl 
A ready riant -crase Awpl;uer 
giving 111.51 4mOty at a 

reasonable cost. Mullard's 
latest circuit. Valve line up -. 

EF86, EL84, EZ81. Extra HT 
and LT available for Tuner 
Unit addition- We is the 
ideal companion Amplifier for 
EM tuner units- 

TECHNICAL SPECII'ICATION- 
Efeq. Response: + or - 1 dB 40 ch. 
23 Kent. Tune controls: Mae. Treble Cut 

1 2 dB at 10 R Je, Max. Saes Boost 14 dB est SO cis. Sensitivity: 1W My 

br :; w. output. Output Power at 400 OW :i w. at 1% total harmonic 

distortion. Hum and Noise Level: At )cast 70 dB below 3 w. 

0011PLETE KIT (loci, valves, all 
Bronze Esootokeon, Printed Vol. 

special quality 
components ring 

sectional 
diagram and 

Treble Baas, On-O4, ,applied with 
q oet06.19.6. 1l OutVr. 

each ä1t. Trans.). /get Pwlr 
4!6. Complete wired and tented Recommended epeakere -WIT HF 

8 roe. Wired power 0/P socket and 1012. 14.7.6. Goodman. AXIOM 
ad Itlonil smoothing for Tuner 

Ó Si,. AXIETTE 
16.6.0 Or 

Unit. 10/6 extra. 10, D10. 

DE -LUXE 

RECORD 

PLAYER 

KIT 

Incorporating 
4 Sp. Garrard 
AutoSlim unit and Mulard latest 
R w. amplifier (ECL 86 and EZ AO), 

vol., base and treble control., with 
8' x e' 10,000 line speaker. 
Contemporary styled 2 -tone cabinet, 
chareoalgrey and off-white with 
matching blue relief. Size 174' x 16' 
x 8'. 
COMPLETE KIT 113.19.6 Can. end free. 104. 
Cat. A Coast. details 2/6 (free with kit). 
BARGAINS - 4.6P. PLAYER UNITS 
Single Platen torr. 310 

E.511 Stereo Mono 55.1 .0 
1:.54.1. Junior "185" 13.7.6 
Auto- phangers emr.51- 
DSR VAld 20.19.6 
P.211 UAI4 ló100 

TRANSISTOR 
COMPONENTS 

Mlda" I.I.. 1,',5 h.,.'lisle. 
diem. 018 

Otte. Coil M. A L W. MO 
Midget Driver Trans. 3.5:1 6/4 
Midget Output Trans. Pub. 

Pull -3 ohms 4/0 
Elect. Condeuen -Midte e 

1 m}d: 60 mid. ea. 1/9. 100 
2/ -, 12V. 
Ccndeneen 158 y. working: 
.01 mid., .02 mid, .03 mad., 
.04 mid. 8d.; .05 mid...1 mid., 1/- 
25 mid., 1/3: .s mid., 116, rte. 
Midget Tuning Condensers. J.R 
"0O" o -00 pF snd 17a pP, 8 /6. 
ditto with trimmers, 9/6. J.H. 
220pF and 105pF cone. slow 

.Mien 10/6. 365pF single 7/6. 
pub. MM. Iio. Dilrmiu 100 pF, 
3110yí', 500p F, 7/- each. 
FERRITE AERIALS. M. R L.W. 
car aerial coil 918. 
Midget Vol, Contra) with wigs 
control knob, 5 Eiohm,, with 
switch 4/9; Ditto leas switch a /P. 
Speakers: P.M.: 2In. Plessey 5 

ohms 16/6. 2 {In. Continental 8 
ohms, 10/6, 7 x 410. Plumy 35 
ohms, 23/8. 
Ear Plug Phones -M1a. Con- 
tinental type att. lead, lack ping 
and socket. High Imp., 8 /'. Low 
Imp., 7 /6. 
Brand New, Mfr.. 1st grade. 
1 OC44 A 2 0C45, 15/6. 1 OCB1D 
S 2 OCOI, 15/6. All above and 
OAAL 32/6, Post Free. 

7 VALVE AM /FM RADIOGRAM CHASSIS 
Valve line -op E0005, ECH01, EF89, 
EAB080 ELM. EM81, E280. 
Three Waveband and Switched Gram 

_. 

poaitlou, Sled. 200.550 t t. l.00g 
1,000.2,000 m. VHS' /FM 00.95 Mc,e. 
Philips Continental Tuning Insert with 
permeability tuning on FM and com- 
bined AM/FM IF trensformere. 400 
KO/B. sod 10.7 Mc/.. Dust core tuning 
all coils, Latest circuitry including 
AVC and Neg. Feedback. Three watt 
output. Sensitivity and reproduction 
of a very bleb standard. Chassis' rite 
131 a 141n. Height 011o. Edge illumi- 
nated glass di. Ill x 311u. 

Vortical pointer. Horizontal station names. Gold on brown background. 
A.C. °00/200'. operation. Magic -ere tuning. Cet. diagram now available. 

Aligned and tested ready for use L 13. I O.O Carr. U. Ins. 706 

t'omplete with I knobs -walnut or Ivory to choice, Indoor FM aerial 3/6 extra. 
3 ohm P.M. Speaker only required. Recommended Quality Speakers 101x. 

Fla,, H!D. 301-: 13/ x bin. E.M.I. "Fidelity", 3Rd -; 121n. R.A. with cone. 
Tweeter, 4918, Carr. 2,0. 

BONDACOOST Speaker Cabinet Acoustic) Waddle (tin. thick approx.) 121n. 

wide, any length ., u 1/6 ft., 4/- d. TINNED COPPER WIRE. 10221. 
2/6 ¿lb. RESIN MOLTICORE SOLDER, 60'40 4d. per yard. Cartons 2/6 efti 

"Ve manmacture all types Rarli,, Mains Tranrl.. I hoaro. Quality 0/P Trans.. etc. 

Enqulns Invited for specials. Prototype, tor .mall production runs. Quotations 
by return. Send for detslird bnego o hats. M. stamp. 

RADIO COMPONENT SPECIALISTS 
9 ,,.m..6 p.m., 1 p.m. if'nd. 

TAO 21Se. Term, r" IW'.V. or C.O.D. loll and Parking up u I !D. Pd.; 116. 113; 314. 
70 Brlg.tock Rd., Thornton Beath. Snrrev. 
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1154 PRACTICAL WIRELESS April, 1964 

Easy -to -make cabinets to house your hi -fi 
I Tape deck /record storage 

2 & 5 Loudspeaker 
3 Record storage 

4 Radio /record player 

These easy -to -make sectional units 
are part of an outstanding new 
range of designer -styled cabinets 
for high fidelity sound equipment. 
They are the direct result of a close 
collaboration between- well -known 
Industrial' designer Frank Guille 
Des RCA- FSIA and Percy Wilson MA. 
technical editor of "The Gramo- 
phone" and'prominent authority on 
acoustical engineering. 
The cabinets which will house almost 
any combination of Hi -F1 equip- 
ment have been especially designed 
for making in Vipboard. Vipboard 

Is a fine quality board with superior 
screw -holding qualities; specifi- 
cally 'made for easy and economical 
furniture -making within the home. 
It comes in 20 standard sizes, fully 
veneered on 'all surfaces and ready 

to polish. No special skills are re- 
quired, and you need only basic 
household tools. Total cost of Vip- 
board for the cabinets shown above 
is £27.0.4. The individual cabinets 
cost from £2.8.11 (units 2 and 5). 

\/i pboard fully veneered chipboard with the natural wood finish 
Find out how you can choose and build the' units best suited to your Hi -Fi requirements -at a fraction of their 
'shop price ".Ask for Free Instruction'Leaflets and the Vipboard Furniture Brochure at your local Vipboard 
stockist, or write to: Vipboard Division, G.W.E. Boards Limited, 6 John Street, London WC1. Holborn 8421 

VALVES 
AD alas sold 

FOR RADIO, 
by is are 

NG BY ISAIL, 

send 6d. 
6ÁV6 6/- 
557 i 5/- 
6B8G l/- 
8BÁ8 4/9 
65E6 8/- 
513G60 121- 
6B1-16 7(_ 
65.16 8/- 
613Q7A 7/. 
6557 11/6 
6058 5/- 
6BW6 9 _ 
6HW7 9/. 
6C8(1T 81- 
6C9G 7/. 
6C36 6/- 
6CD6G 171- 
601,6 10 /- 
8CW4 14/- 
6133 718 
6134 15/- 
611 16/- 
8 4l6 
6117 e/- 
6F13 8/8 
634 9/- 
6J5 51- 
6J70 4/- 
6K6GT 8/- 
6K7 5/- 
6E80 4/- 
01,6 9/. 
SLOG 6/-' 
6L18 8/- 

8/- 
6Q7G 6/. 
6907 5/- 
6SL7GT 4/6 
68N7GT 4/6 
68Q7CT 6/- 
6U4(lT 9/6 
0117G 10 /- 
6Vr 9/. 
6V /O 3/8 
6V66T 5/- 
6X4 '4/. 
6X50 4/9 
6X5GT 5/6 
706 8/- 

TV AID 
first quality, 
three months. 

PLEASE 
. ' 

stamp for newest-re 
787 ..111/- 
9BW6 7/. 
101)1 7/- 
10014 12 /- 
11D3 7/- 
111)6 7/- 
1.2AC6 8/- 
12AH8 ü/- 
12AT8 41- 
12ÁT7 3l- 
12A06 5/8 
12AU7 5/- 
12AV7 3/. 
124..7 e/- 
12ÁY7 101- 
1254A 9/- 
125A6 ' N. 
125E6 4/6 
125117 8/- 

12K8 1100/- 
12807 8/8 
1.2StA 3/- 
12837 6/- 
('3507 10 /- 
198Q5 5/- 
195(160 71- 
'iOL1 12 /- 
2001 14/- 
'25A611 5/- 
251,6GT 8/. 
25Z4G 6/8 
-37.5 7/- 
25Z6GT 8/8 
2,107 8/- 
30(15 8/6 
3015 8/8 
3011,1 9/- 
3001,1 10 /6 
351.00T 6/6 
35W4 4/8 
35Z3 7/- 
3-. 24(.T 5/- 
3 ZOGT 5/- 
505 8/- 
501.5 '' 8/- 
50('06026/. 
50L6GT 6/. 
53KU 9/- 

AUDIO 'APPLICATIONS 
mused and guarinteed 

ADD 2/6 IN 
' MDIDIWM 

prix list. 
93 el- 
85A2 8/8 
90AV 16/- 
9001 8/- 
807 9/- 
832' 201- 
866A - RI- 
884 IN- 
954" 51- 
955 8l- 
957 6/- 
958A 4l= 
969 8/- 
5670 10 /- 
5673 10 /- 
5965 5/. 
6146 27/0 
ACITH114 /- 
AC6IPEN8 /- 

ÁZ31 8(8 
AZ41 8/- 
OIC 5/- 
0L33 9/- 
CY'31 5/8 
DAF98 5/6 
DD41 7/- 
DF66 0/. 
11F98 6/6 
DK40 11/- 
DK92 6/0 
I11096 6/8 
)L6S 10 /- 
DL96 8/- 
DM70 5/- 
1)Y86 7/- 
E88('C 15/. 
1180f' 15/. 
E511080 6/- 
EAE'42 8/6 
NBC's 13/- 
ER141 6/9 
II H(;81 8/6 
FBE'80 6/6 
E.0P83 7/- 
6í3F89 6/- 
EBI.I. 11 /- 
E131,21 11/- 
EC92 . 6/- 

for 

THE 8 FOR 
CHARGE 116 

ECCAO - 9/- 
210181 8¡- 
E(r84 816 
50595 8(6 
5C088 9/- 
ECF80 '7/8 
EC1?82. - 7/- 
ECH21 9/- 
ECH85'10 /- 
ECH42 71- 
ECH81 el- 
50183 7/6 
ECL80 6/- 
ECL82 '8/8 
11(Jí.8.4 9/- 
ECL88'., 8/- 
5'61 7 
Pí''9, - 12/- 
EF37A 9/. 

EF40 9/. / 
EF41 8/9 
EF42 81- 
EF80 6/- 
EF83 9/6 
EF85 8/- 
F.F86 6/6 
KF89 4/8 
31E'95 5/- 
EFSd 9/- 
EF183 7/- 
E.F184 71- 
ER90 7/2 
EL34 10 /. 
1136 9/- 
51.37' 17 /8 
Eí.38 17/6 
EíÁ1 7/3 
E142 7/- 
31.81 8/6 
11,83 7/- 
E1.84 5/- 
1195 7/- 
EL86 7/6 
EL360 12/C 
EL821 9/- 
E Lti 2 8/- 
E3134 9/6 
E3180 6/6 

Z& I A E R O SERVICES 
Retail ShOp7 85, TOTTENHAM COURT 

- Tel. LANgbam 8403 
H Office .rd Warehouse nos 4a new pam(su m: 44A 

Tel. PARR 5841/2/3 
Please send ALL eorrespondenoe and Mail Orders 

LTD 
ROAD, 

., 
W,1 

GROVE, W.S. 

OIDee. 

WHEN ORDEF 
HANDLING. 

Please 
0.82 4/- 
OA81 21. 
052 e/- 
OM 618 
OD3 . 5/- 
115 418 
IA7C1T 7/- 
105 7/8 
11350T 7/. 
155 6/- 
184 . 410 
185 4/6 
1T4 8I- 
1U4 61- 
11.15 5/- 
IX2A 7/- 
1X2B 7/- 
2CW4 14(- 
913.21 61- 
3A4 818 
3A5. 7/- 
387 418 
31)6 el- 
3E_'9 00 /- 
3Q4, 6(6 
3Q.SGT 6/6 
384 6/- 
3V4. 6/8 
5100Y 9/- 
51140 5I- 
bU4CiB 8/- 
3'V4G 9/- 
by3G 4/- 
5Y3GT - 5/- 
5Z4 9/. 
5Z4GT 81. 
WIG 6/- 
6ÁB4 eh 
6A14 11¡- 
6ÁG7.' SI- 
OARS 11/- 
6AK5 5/- 
CAh6 71. 
64116 4/- 
60Q5 6/- 
6806 5/- 
6.807G t2 /6 
6AT8 4/. 
88(6 5/- 

WBSTBOURIrE 

to the Head 

E3481 7/6 
EM94 8/- 
EM85 9/- 
EM87 8/6 
EN31- 10 /- 
E2I32 101- 
EY51 71- 
EYei 7/- 
EY84 7/6 
EY86 6/6 
EZ40 6/6 
EZ41 8/6 
EZ80 819 
EZ81 4/6 
GZ30 101- 
G'L37 10 /- 
GZ34 10/- 
GZ37 9/- 
HVR2 71- 
KT66 151- 
KT88 20 /- 
24E41 7/6 
51HLD611 /- 
MÚ14 9/- 
578 15/- 
PAIIC80 7/- 
9C98 12/- 
PC'97 8/6 
PIX:84 6/6 
PC085 - 
PC'C58 10 /- 
PC('89 10 /- 
PCC189 10/- 
I'CF80 6/6 
PC182 6/8 
PCI'64 10 /- 
PC1,86 8/- 
0('l'9Ú110/- 
PC180210/- 
PCLHI. 9/. 
1(91.82 6/6 
1.11.83 7/8 
PCL84 619 
PC-1,85 7/6 
PCI.86 8/- 

PEN45 8/0 
PEN43DD 

11/- 
PEN38310/- 
PEN463DD 

- 
9/8 

PENDO 
4020 7/8 

PL36 8/- 
PL38 18 /- 
P1,81 71- 
P1,83 6/6 
PL83 6/- 
PL84 8/8 
P1.500 13/- 
PMS4 9/- 
PY39 10/- 
PY80 419 
PY81 516 
PY82 6/- 
PY93 6/- 
P1(88 7/8 
PY801. 6/6 
QQV026 

45/- 
QQV03 -10 

351- 
RIO 161- 
1118 7/6 
RI9 6/. 
11L18 12/8 
NUM 12/6 
T1141 10/- 
T141133 e/- 
TH232 110 /- 
Tí'22 4/6 
TP 2.5 4/- 
TP2620 7/6 
TT1:5 - 35/- 
TT21 82/- 
012/14 7/- 
1122 5/- 
1124 121- 
035 11/- 
011 8/- 

U60 5/- 
U76 51- 
11191 - 9/- 
U26I 12/8 
U2131 13/- 
U282 12 /- 
11301 11¡- 
U403 7/- 
0801 201- 
114020 6/- 
UAR08D 6/- 
UAF42 8/ 
1.113(41 8/6 
UBC81 7/- 
UBF80 8/8 
11B189 7 1- 
UBL21 11/- 
UOCA4 81- 
110086 ß/- 
UCF80 9/8 
UCH21 8/- 
UCH42 7/- 
UCH81 7/. 
UCLF2 7/8 
UCL'.3 8/. 
ÚF41 7/8 
UF42 //- 
ÚE'80 816 
UF85 6/8 
UF88 8/8 
UF99 81- 
UTAI 7/8 
1X1,84 81- 
110180 7/- 
U1110 8/. 
11V21 8/- 
ÚY41 5/6 
1i Y85 4/9 
VCR139A- 

25/- 
VP4 121 
WHIM 518 
X65 5/- 
x79 15/- 
Z60 7/- 

C.R.T. 1MDICAT0R8 TYPE 103 
Triggered Oscilloscope using a VCR139A 3 -tn. 
tube- Swltcbable Time Bcese giving 6 speeds from 
10 to 20,000 tl, Sea "Y" Ampliter with gain of 
1,5 and 20. Calibrated "X" shift. "Y" ehVt 
voltmeter. Powe) supplies rewired- can be pro - 
vided by Power Unit type 917 described below. 
In perfect condition, complete with description 
and circuit diagram 87.10.0. Packing and carriage 
(UK only) 20 /-. 

- 
- 

- 

'SCOPE POWER UNITTYPE 917 
Stains operated 230V A.C., providing 600 and 
450V D.C. M 300mÁ,' ^ -e6.3V at 3.6Á6, .3V at , 15A, and negative EHT of 2200V at 6mA. 
Fro e, in pert act sedition d5. Peeling -and . 

ca rriage (U.K. only) 20/ -. 
PRICE for Indicator complete with Power, 
Unit and set oi. intereonneeting cable, 811. - 

Peeking and carriage (U.K. only) 23f.. - 

POST OFFICE COUNTERS 
t'omdigit, nun cancelling type, counting from 
6 to 9999, 500fì Cob 0/8 
Oitto 23000 Coil 

.. .. 
8l- 

The dimensions of the above two types are tits r III.. 51n. long. 
Four -digit as above. but mini@Mpe high speed 
type, counting speed 600 per minute, 5000- Coll, 
tin. o Ilse. o 31in. - 7/6 
P.P. 1/ -each. - - 

- . 

MIILLARD 
0C38 17/8. 
OC:15 - 15/- 
0(44 - 8/- 
0(r45 6/- 
0070 5/. 

MATCHED FAIRS 

TRANSISTORS 

01_171 5/- 
0('72 8/- 
0(75 6/- 
0(76 6/- 

'0(78 7/- 
- 

OF 0081 

0078D 7/ - 
0(01 7/- 
OC.811) 71- 
0(139 12/- 
0Ú170 8/- 

WITH 00810 
- 181 -_per set 
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Alignment 
Aid 

An r.f. and a.f. oscillator for receiver adjustment 

ALTHOUGH beginners often make use of 
broadcast signals for alignment and test pur- 
poses it is usually better to employ a signal 

source more under one's own control. 
Although the aid presented here follows in the 

main a fixed pattern, it dots possess the advantage 
of being entirely self -contained and because tran- 
sistors are used 'requires no external connections to 
the domestic mains supply. 

Facilities Provided 
Two outputs are provided. From socket SKI 

a fixed audio frequency sine wave signal may be 
extracted and this may be used to test audio 
amplifiers, etc. A portion of this audio signal is 
also allowed to modulate a radio frequency oscilla- 
tor Operative over two bands. viz.. 550- 1.500kc /s 
approximately (Range 11 and 200- 480kc /s approxi- 
mately '(Range 2). This r.f. modulated signal is 
available at socket SK2 and may be used to align 
and test 'broadcast band receivers. 

A switch (S2) is also. provided to enable the user 
to cut out the audio modulation at any time 
leaving the rif. signal still present. When the unit 
is operated 'in this manner current consumption is 
very low indeed. being in the region of 6001LA 
(0.06mA). 
' The circuit diagram (Fig. 11 shows that three 
transistors are employed. The broken vertical line 
shown almost at the centre of the diagram does 
not here indicate screening but is drawn to show 
the division between the two sections. that portion 
to the left of this line comprising the r.f. oscillator. 

Audio Oscillator 
The two transistor configuration to the right of 

the line mentioned. is the audio oscillator which 
may be dealt with first for it is a very reliable 
arrangement based on one recommended by 
Mullard Ltd. for use with their transistors. This 
circuit is essentially a Wien bridge network. 

Considering TR2. if oscillation is to he obtained 
a 160" pha.e shift must be made to occur between 
input and output. and although this can he 

achieved with only pne transistor plus sufficient 
passive components in an external reactive network, 
heavy losses tend to prevent the circuit from 
functioning unless high ,potentials are employed. A 

single transistor can also be made to oscillate at 
audio frequencies by using with it.* suitable a.f. 
transformer in a- reversed feedback circuit_ How- 
ever, a method superior to either of these lies 
in the use of an additional transistor which costs 
no more than a transformer and is also less bulky, 
The 2- transistor arrangement oscillates readily and 
with care can be made to provide an excellent sine 
waveform. 

The main frequency determining components 
associated with TR2, TR3 are C7, RIO, CS, R9. 
and in similar valve circuits it is not unusual to 

BY K. F. PERRY 

find either the equivalent pair of resistors et 
capacitors made ganged and variable so that a 
wide frequency range may be covered. In a tran- 
sistor circuit of this kind varying the resistor values 
is not practical except over a very limited range Or 
the operating conditions are seriously upset. The 
operating frequency can be varied though by 
changing the capacitor values (Cl. CS in this case). 
Usually the values are R94--- R10. and C7= C8.'but 
where a single frequency output is required dis- 
similar values may be chosen. In the relevant 
section here R9 =R10, but if C7 =C$ ='01µF 
110,000pF) the operating frequency approximates 
to 3kc /s. Putting instead C8= C7x -1O= 0'40.F 
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lowers this to about 1,000c /s. This may be further 
-lowered by increasing the value of C7 but was not 
done in the prototype since as the frequency is 
lowered it becomes increasingly difficult to obtain 

good waveform of adequate amplitude. 
Waveshaping is effected in the emitter circuit of 

-TR2 where a.c. feedback is introduced due to only 
:partly bypassing the emitter resistor. The value of 
R1 1 is actually somewhat critical if a pure sine 
waveform is required, for if too high in value 
amplitude is seriously affected whilst on the other 
hand a low value ensures a distorted waveform. If 
no oscilloscope is available it will generally be 
satisfactory to adjust Rll to as high a value as 
possible whilst listening to the note produced in 
headphones.. Although a square wave .sounds 
" dicky" this is not really.a reliable guide -and 
anyway temperature changes may also introduce 
discrepancies later. A variable " form" control is 
hardly worth while here, however. 

The output is extracted at TR2 emitter circuit 
via Cll whilst the section is rendered inoperative 
as ,required by opening S2, whereupon the base 
and collector feeds are broken to the transistors. 
With S2- closed total current consumption is, 2mA. 

The R.F. Oscillator 
As mentioned earlier current consumption falls 

to about 600µA when TRI circuitry is working 
alone to produce the necessary r.f.'oscillations. 

6 
Coll 

O 8 base key 1 9 
pip 

SIA,9 and C positions t .Off 
2-550 -1500 kc /s Range 1 

3...200 -480 kc /s Range 2 

I 
C2 

50pF 

-- C1 
10C}rF 

RF oscillator 

Using a reversed feedback circuit, energy is 
returned from collector to base in TR2, due to C2, 
via Tl or T2 whichever is in use at a given time 
and in the correct phase to maintain oscillations 
for as long as supplies ;are connected. 

The transformers used here are of a type 
originally designed for use.with valve circuits and 
although the turns ratio might not be' optimum 
construction is simplified in that they are readily 
obtainable. Either transformer 'winding, as selec- 
ted by SIA, is tuned by VCI, 2. This variable 
capacitor is a miniature twin -gang, the sections 
have values of 208pF and I76pF, and these are 
paralleled, the measured capacitance of the 
specimen used in the. prototype being 400pF due to 
"extras" being contributed by the inbuilt 
trimmers. If a 50pF (nominal) single -gang type 
tuning capacitor is to hand this might prove 
slightly better particularly on Range 2: physical 
size is of some importance, however, and solid 
dielectric types sometimes tend to act sluggishly. 

The oscillations may be extracted at various 
points but in this design the lower member of the 
base feed potentiometer is selected, a crude atten- 
uator I V R I) being employed. 

If S2 is in the " open " position there is no 
audible indication that TRI is functioning, unless 
this is made to beat with another- r.f. signal: but 
when S2 is closed audio signals of suitable ampli- 
tude are injected into TRI collector circuit via 

-A/VvM 

2 k11 

A oscillator 

6 In Out 
52 -ve line 

R-1 R4 
33kA. 39 kR 

R6 
27kR 4.7k11 

RB R9 
33 3.9 kll kIl 

0.1yiF 

S1A S18 
R2 

22k11 Tri 
0C44 

R16 R11 
R13 R14 
10 

22kí1 1.8k11 . 101 

VC2 
176 
PF 

1.2kn 3.9k11 9V 

A 
C5 C6 

0.01 0.01 
yF yF 

C71 1 ' C10 

100 
LF 

+ve line 
Úi 

VR1 3kfl 
C4 Modula ed 

5000pF RF. output IMQ 
Fig. I: The complete circuit of the unit. 

A.F. output 
5K2 
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Bock 

4 

Hole sires 

B. 1/e dia, 

clanged 
aide sections 

2`deep w 
7. 

Fig. 2: Details of the instrument's case. 

R16. These a.f. signals mix with the r.f. signal and, 
in effect, render the latter audible. 

Reng. Coverje 
Range I covers the medium waveband whilst 

Range 2 is adjusted to cover 200kc /s- 480kc /s 
which necessitates modifying TI. 

Ignoring unseen capacitances and assuming use 
of a variable capacitor with a 
sweep of 50.400pF, an inductance 
of some 1.600µH is required to 
cover the desired range and to 
this end 50 turns are removed 
from the main winding of the 
transformer. In this way the 
Light Programme transmission 
on,200kciscan. be used as a 
marker for subsequent scale cali- 
bration whilst allowing oscilla- 
tions to be produced at 470kc f s 

and thereabouts for i.f. align- 
ment' purposes. Some suggestion 
regarding setting up this range 
will be given later. 

Huaing the Unit 
A closed -in metal container 

must be used in order to mini- 
mise radiation. For the original 
model a six piece sectional alu- 
minium chassis was. used The 
side sections are supplied flanged 
with flat top and base plates and 
with nuts and bolts and self 
tapping screws with which to put them together. 

The unit may.also be built into a convenient 
OX0 tin or similar container if the lid is 

strengthened. The dimensions of the container are 
shown in'Fig. 2. 

The unit proper is built on to the inside of the 
front panel. the small items being secured' to a 

miniature 18 -way tag board. The general layout 
adopted may be clearly seen in Fig. 3. the back 
being shown removed to reveal some of the 

wiring also. It will be noted that 
space for the PP6 battery used 
exists below the tag board but a 
larger size battery could also he 
used by fitting a suitable two -pin 
socket to a side -member, leads 
from the external battery being 
connected when required. 

If four self -tapping screws are 
removed from the front -panel all 
the items shown in Fig. 3 pull 
away leaving a shell. The drive 
and scale associated with VCI. 2 
is a Muirhead reduction type 3in. 
diameter and graduated 0 -180, 
this having been pruned from a 
now discarded RF27 unit. Both 
Eddystone and Jackson manu- 
facture a suitable alternative, 
however. but these are graduated 
0 -100. If preferred, a simple card 
scale traversed by a suitable 
pointer may be used instead. and 
this may be calibrated direct 
instead of using a graph as was 

done with the original model. 

Preliminary Work 

First work consists of preparing the casing on 
the lines of Figs. 2 and 3 and mounting the respec- 
tive items thereon: Details relating to the tag board 
are shown in Fig. 4 and to simplify matters the 

imer® V/ 

3^ 
ATO tag 5 

To T1tnS1A 1 Tl 
'f 51C 

To t 9 = r ç¡v 
3 / 1 .h^s/) 

111 
I I To tag 26 

To tag 24 
18-way 

tag board 

VC1,VC2O0 

ToT2 pin 9 

To T2 
pin 1 

To T1 
pin 1 

To tag 35 
2 6 

_..... 8 . y 
To tag 27 

AF. Output 

Modulated 
RF. output 

Battery compartment 

C4 

To tag VR1 

L \ \1 
Fig. 3: Layout of major components and SI connections as viewed front . 

the rear. 

36 tags are given imaginary numbers, although 
these may be marked on a paper strip and glued to 
the board to facilitate wiring up. 

To avoid defacing the front panel unduly only 
two points are used on the board (tags 19 and 361 

for - tieing. although VCI. 2 also assists. The 6ßA 
holt at tag 19 also helps retain one side of the 
coaxial type output socket carrying a.f. 

Before placing the board in position VCI. 
should be fitted, holes being drilled at "A " and 
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"B" (Fig..4a) to enable the fixed vane base spills 
to-, project through. A stiff copper wire is then 
passed 'through the holes in these spills and solder 
applied. A 6BA solder tag and bolt are also affixed 
toithe base outer casing of VC1, 2 -a threaded hole 
exists -and, a further short stiff wire is soldered 
between it and tag 12. Tag 12 must also be connec- 
ted to either tag 19 or tag 36 if connection is not 
likely to be automatic via VC1, 2 shafting, etc. 
When the tuning capacitor is correctly located it 
should stand neatly and firmly on the board 

'6B4 nut and bolt 
Insulating washers and bushes 

INN 

WIRELESS April, 1964 

the vanes of the variable capacitor do not foul the 
windings at any point of travel. 

But before finally mounting T1 - snip -the* wire 
leading to the underside of spill 6..and- carefully 
unwind 50 turns cutting off the freed lengths as 
they become troublesome. It might be found that 
to remove the turns they must pass below the leads 
associated with the other winding at spills 8 and 9,. 
but if care is taken no problem need arise for the 
wire may be made to pass between the. two pieces. 

When the correct number of turns have been 
Metal panel removed the end is tinned, wound 

round the spill base No. 6,, and 
soldered quickly. Both coils. may 
then be locked in position Using 
thumb pressure only on the poly- 
styrene nut provided. The tag 
board can then he affixed to the 
inside of the front panel but 
spacers must be fitted-to keep 
tags 20 -35 from coming inter con- 
tact with the metal.' 

The hoard may then. be wired 
to agree with Fig. 4a.. b, e. the 
transistors being left until last to 
avoid damage. All items used 
must he modern miniatúre types. 
The connections shown in Fig. 3 
must also be made. 

Finally a pair of black and red 
leads are twisted together' and 
connected to carry the battery 
supply potential, stud connectors 
being soldered as appropriate. 
The cores of T1, T2 are then un- 
screwed so that the brass stems 
project at the underside of the 
board. 

o 
Q 

o o o o o o o o o o 

36 35 34 33 32 31 30 29 28 27 26 25 24 

o 

Mount coils here VC1 and VC2 

Remove o 
tag 

O o O 

r p-E"' 
o o 0 o 

0 
o 

o o o 

2® o o 

\23 

22 21 
20 19 ó nkingwires 

Tr3 Tr2 

o o o o 0 

2 3 4 5 6 7 8 9 10 11 12 13 

(a) 
14 15 16 17 18 

é'9. 
E4(T17 

Tr1 

4 5 6 
b 

12 13 .14' 0 0 0 0 010 

VC1, 
VC2 

0 0 0 0 0 0 0 0 
36 TI 
w Metal 

panel 

Ta: VR1 

b 

15 16 17 18 

o 
Tr3 Tr2 

0 0 0 0 0 0 0 0 
19 I-T a 

-__Tu n i ng 
drive 

s"--(b) 

To SK2 
A.F. output 

To S2 

red black 
To SIC 2,3 

+ 
`To battery 

(c) 
R13 

Fig. 4: (o) Tag board numbering and mounting arrange 
of tag board; (c) tag board wiring. 

between the two rows of tags without touching 
them at any point. 

Tag 2. is then removed carefully and the hole 
enlarged just sufficiently to allow the fixing stem of 
TI to pass through; one of the holes running along 
the centre of the board is similarly enlarged to 
accept T2, a check being made here to see that 

Testing 
When the wiring has been 

checked thoroughly SI should be 
set to position 1 and a temporary 
lead soldered from the link across 
VC1, 2 sections to tag 12 and the 
negative lead from a meter set to 
read 0 -10mA connected to the 
battery negative terminal. The 
positive meter lead is then con- 
nected to the negative stud con- 
nector and the positive stud con- 
nector clipped to battery positive. 
With S2 closed SI is rotated one 
point and the current noted on 
the meter; this should approxi- 
mate to 2mA. If the meter tends 
to read full scale switch off and 

0408 investigate for this indicates that 
a fault exists. If all is well a pair 
of headphones may be connected 
to the a.f. socket whereupon the 
note should be heard. 

The frequency may be checked against an audio 
generator or a well -tuned piano. etc. If an oscillo- 
scope is available the waveform may also be 
adjusted as was mentioned earlier. the headphones 
being removed for this purpose. Finally the unit is 
switched off and placed in its case after removing 
the temporary short applied to VC1, 2. 

ment; (b) top view 
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Calibration 
Range 1 can be calibrated with the aid of a 

broadcast band receiver. Remove the aerial from 
the receiver and connect the unit by means of 
screened leads or coaxial cable. 

By first tuning the receiver to a known fre- 
quency and then making the generator output 
coincide with this (making certain the fundamental 
frequency is being generated) many points can be 
located around the scale, the readings being jotted 
down in order later to be transferred to a graph 
relating scale divisions to frequency. These points 
may then be joined and a curve obtained, (see 

Fig. 5). 
On range 2 use can be made of. the very accurate 

light Programme transmissions on 200kc /s. With 
the unit switched off this transmission is tuned in 
on the receiver before exchanging the aerial for the 
generator output. Swinging the generator pointer 
or dial hard over to fully engage the variable 

COMPONENTS LIST 

Resistors: 
RI 33kí2 R9 
R2 2.2kí1 RIO 
R3 I.2ktì R11 

R4 3.9kí2 R12 
RS 2.2k SI R13 
R6 27k0 R14 
R7 4.7k i1 RI5 
R8 33kä. R16 

All ±10% .¡W carbon 
3k SI potentiometer VRI 

Capacitors: 
CI 100µF electrolytic 6V. 

C2 50pF mica 
C3 50pF' mica 
C4 5000pF ceramic 
C5 0.01µF ceramic or paper 
C6 0.01µF ceramic or paper 
C7 0.011AF ceramic or paper 
C8 0.1pF paper 
C9 21SF electrolytic 6V 
CIO 100µF electrolytic 6V 
CI I 0.01pF ceramic or paper 
VCI,2 208 + 176pF twin -gang (Jackson '00') 

Switches: 
SI 4 -pole, 3 -way rotary 
S2 On 'Off Toggle 

Transistors: 
TR I 0C44 
TR2 0081 Mullard 
TR3 0031 J 

Transformers: 
TI Miniature dual purpose coil 

(Denco, Blue. Range I) 
T2 Miniature dual purpose coil 

(Denco, Blue, Range 2) 
Miscellaneous: 

Six- section aluminium chassis lin. x Sin. x tin. 
(Home Radio) or suitable tin. Tag board, mini- 
ature IS -way, 4,4ín. x I tin. Two coaxial sockets, 
surface mounting type. Drive and reduction 
gear (see text). PP6 9 volt battery. Three 
control knobs. Stud connectors, wire, sleeving. 
solder, etc. 

3.9k SI 
3.9kt2 
1.8k S2 (see text) 
2.2k fl 
10k it 
1000 
2.2k 0 
22k ti 

WIRELESS 1159 

capacitor vanes shonld sane the output to coin- 
cide at this setting of the receiver dial if the 
generator is set to Range 2, but should it not do 
so the core of T1 may be adjusted until it does. 
The vanes of VC!, 2 must be almost fully engaged 
at 200kc /s. 

After noting the dial reading and leaving the 
generator set the receiver is switched to medium 
wave and tuned around 500 metres (600kc /s) until 
the generator note is again heard. If the generator 
is now switched to Range 1 and adjusted to 600kc /s 
the fundamental frequency will be heard. If either 
dial is now moved the signal will disappear. 
Leaving the generator set at 600kc /s the receiver 
pointer is slowly rotated anti -clockwise when the 
note will again be heard at 1,200kc /s. 

With the receiver so set further calibration points 
on Range 2 can be obtained for by switching to 
this range and searching for the original 200kc /s 
signal. Slowly rotating the generator dial will cause 
the signal to be heard at 240kc /s (1,200kc /s to 
which receiver is tuned is the 5th harmonic of 
240kc /s), 300 kc /s and 400kc /s, and if 600kc /s 
can be obtained on this range also so much the 
better .although this could not be done with the 
prototype. 

teco 
1500 

1400 

13 

1200 
1100 

1000 

900 

w soc 

, .700 

600 
500 
40 
300 
200 
100 

o 20 40 60 e0 100 120 140 160 ISO 

Degrees soak rotation 

Fig. S: A (requencyrdegrees of rotation graph. 

These readings should be jotted down but if the 
receiver in use is a superhet expect spurious 
responses at around 470kc /s and 235kc /s for the 
i.f. stages of thé receiver are affected. These fre- 
quencies can be easily spotted however, because 
oscillations will occur all around the receiver dial. 
It should be found that 470kc /s occurs before the 
vanes of VC1, 2 are quite fully open. Harmonies 
can be made use of to fill many spaces in the 
calibration and 440kc /s, for example, can be 

located via the Wales Home Service (81kc /s) and 
so mi. 

To check on the 300kcfs reading (Range 2) set 

the receiver pointer to 1.000 metres. It may he 

noted that if the generator is used with a transistor 
receiver or other receiver fitted with a ferrite aerial 
no direct connection need he made if the outt,nt 
lead is brought close to the rod. 
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THIS receiver was designed and constructed in 
response to a request from a friend for the 
installation in the cabinet of an existing 

obsolete radiogram of a new radio chassis and 
modern four -speed record player unit. The 
requirements were that the completed instrument 
should provide reliable reception of the local 
B.B.C. programmes, plus Radio Luxembourg, 
together with realistic reproduction of gramophone 
records, possibly with emphasis on the " pop" 
variety in the case of the latter! 

The receiver was to be used in an area where 
the B.B.C. programmes are reliably received, free 
of interference, and thus the complication and 
expense of providing for v.h.f. -f.m. reception, as 
well as a.m. broadcasts, could be avoided. Atso, 
as no short -wave listening was envisaged and the 
only continental station required was Radio 
Luxembourg on 208m, it was evident that a 
receiver embodying preset tuning had much to 
recommend it. 

This latter arrangement also avoided possible 
difficulties in obtaining a suitable-dial and drive 
mechanism to suit the existing cabinet. With 
preset timing no dial is required and the existing 
cut -out in the cabinet was " blocked in" with a 
suitable rectangle' of veneered' wood, drilled to 
accept the control spindles and red indicator light 
of the new chassis. 

The only drawback to the use of preset tuning 
was that it had been found in past experience that 
unless extremely carefully constructed and wired, 
such .arrangements tend to drift. "off, tune" after a 
period of use and require periodical readjustment. 
However, a solution to 'this problem was found in 
the use of a complete ready -made four -station 
tuning coil pack with " gram " position on the 
selector switch. This coil pack is manufactured 
by Denco Ltd. and after a lengthy period of use, 
with several hundred operations of the selector 
switch in the course of domestic .use, the. tuning 
has been found to remain perfectly stable and no 
readjustments have proved necessary.. 

This coil pack is available in two versions: four 
medium wave stations or three.m:w. and one long 
wave stations. The area in which the set. is 
intended to operate will be the deciding factor in 
the choice of coil pack. If the B.B.C. Light 
Programme is well received at all hours of the 
day on 247m (medium -wave band) then coil, pack 

chassis via the,aerial tuning coils. 
type CP4 /MG' will be required, but if the Light 
Programme_ is normally best received on 1,500m 
(long wave band) then type CP4 /LG 'will be 
required. 

Owing to the fact that each individual station 
will, when alignment is completed, be accurately 
adjusted for padding and trimming of oscillator 
and aerial tuning circuits, rather than the compro- 
mise adjustments which have to be made when, a 
receiver with variable tuning has to be capable 
of " sweeping": across each complete waveband, 
the sensitivity will be found to be of a high order 
and ample volume will be obtained on a'short 
indoor aerial in most .locations, although, of 
course, the best possible 

of 
should always be 

used in the interests of minimum background 
" noise ". As. the .receiver utilises a. completely 
isolated full -wave power supply an external earth 
may be used and this will be found to further aid 
towards stable and interference -free reception. 

Having dealt' with the main features of the 
design in so far as radio reception is concerned let 
us now turn to .the "gram " requirements. The 
present -day popularity of _records . featuring a 
pronounced "beat " with an accompaniment of 
guitars, double bass, etc., calls for a circuit which 
will give someemphasis to the .lower frequencies, 
particularly as -;a loudspeaker unit (Sin. diameter) 
in the moderate price range was to be incorporated. 
With this in view a "bass boosting" preamplifier 
stage, operative on "gram" only, was iincorporated, 
this being V4 on the circuit diagram 1Fig.I).. 

CIRCUIT DESCRIPTION 

. Referring to Fig. 1, it will be seen that for sake 
of clarity the internal coil switching arrangements 
of the coil pack have' been omitted 'but all points 
of connection to the colour -coded tags-provided on 
this component are clearly shown. 

The incoming radio signal' is tuned Dy.switching 
in the appropriate coil. between point. ",green " 
and chassis, the capacitor Cl acting as a fixed 
tuning. capacitor in place of the -conventional two 
ganged variable. The selected signal is applied to 
the control grid of the mixer section of the 
frequency changer valve VI, for which a 6K8 is 
specified. C2 is merely a ¢.c. blocking capacitor 
to prevent the passage of the a.v.c. voltage to 
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The oscillator section of V1 is wired as a 
Colpitts oscillator. This circuit is noteworthy for 
its long -term stability and freedom from drift as a 
result of slight supply voltage changes. Tuning is 
performed by switching the appropriate coil 
between points "red " and " blue" and by the 
existence of fixed capacitors C7 and C8. 

The i.f. signal appearing at the mixer anode of 
VI is selected by the preset.tuning of the primary 
of T1 (465kc /s) and impressed on the control grid 
of V2 via the secondary winding of T2. V2, which 
is a 6B8, is a multi -purpose valve and fulfils the 
function, of i.f. amplification in its pentode section. 
The output at the pentode anode is coupled via T2 
to one of the diodes (pin 4), which acts as a 
demodulator. The resultant a.f. signal is filtered 
of residual r.f. by R12, C14 and C15 and the a.f. 
voltage is developed across R11. 

A portion of the i.f. signal appearing at the 
Aerial 

"BLACK 

ON COILPAO( 

GREEN 

r,2pr nr. 
C1 
900 

R7 
10k11 

anode of V2 is fed to the second diode (pin 5) via 
C13, which acts as a.v.c. rectifier, and thé resultant 
voltage is applied to the grid of V2 (decoupled by 
R8 and C10) and to the grid of. VI (further 
decoupled by R& and C9). The application of 
a.v.c. bias voltage to two stages, will be found 
to considerably assist in, counteracting the fading 
which tends to afflict after -dark reception, particu- 
larly of Radio Luxembourg on 208m. 

Returning to the passage of the a.f. signal 
appearing across R11, this is now applied to the 
" radio /gram " changeover switch SI included in 
the coilpack. This switch is so wired that in each 
of the four pre -selected radio station positions the 
signal is fed via C16 to the "top'' of VR1,,the 
volume control. 

The desired level of signal is tapped off by the 
slider of VR1 and applied to the control grid of 
V3, which is a high -slope output pentode of type 

RED' 
OI ACK 

T? pin sr s2 

RB 470kQ 

To 
H.T.t 

Pa 
take -off 

rocket 

AC, 
( mains 

1 8 
OCTAL Bole 

(DETAILS 

2 
3 

Fig. 1: The complete circuit includ ng the power pack. 
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6P25 (or EL33). Thus se intermediate stage of 
audio amplification is provided for radio reception 
and in practice it will be found that a more than 
adequate signal is available to " drive " V3. The 
output from V3 is fed to the output transformer 
T3 and thence to the loudspeaker output sockets. 
A simple top -cut tone control comprising CIS and 
VR2 is wired across the primary of the output 
transformer. 

GRAMOPHONE PRE -AMPLIFIER STAGE 

When the selector switch is turned to the 
" gram " position ("C" in Fig. fl the radio circuit 
is isolated and the Output from V4 is fed via the 
volume control to the output stage V3. 

The purpose of V4, which is a 615 valve, is, as 

previously. . explained, to provide some pre - 
amplification, particularly of the bass frequencies. 
The signal from the pick -up,.. 'hièh in the o tgonal 

WIRELESS April, 1964 

can be omitted, resulting in a . fixed value of 
negative voltage feedback over the latter stage, 
which will be an aid to improved quality in repro- 
duction but with some loss of maximum available 
volume. 

The components R18, R19 and C21 provide the 
desired emphasis of the bass frequencies before the 
signal is fed to V3. 

The power supply circuit is entirely conven- 
tional. In actual practice this portion of the 
circuit is mounted on a separate chassis which can 
conveniently stand on the floor of the cabinet in 
which the receiver is installed. 

The output voltages are terminated in an octal. 
socket at one end of the chassis. A suitable octal 
plug, fitting into the above socket, conveys the 
various supplies to the main chassis by a six -way 
flexible cable. Four leads convey the h.t. and l.t. 
.uppl,c,, the remaining two leads go to the on /off 

Resistors: 
RI 10kfl1W R8 470kfl 
R2 10k fl I W R9 3300 
R3 !MCI RIO 'mil 
R4 47kí2 RII 470kí1 
AS 2200 RII 47kí3 
R6 220kO R13 1500 
R7 68kí1 R14 10k0 
All 10 %, 4W carbon unless otherwise stated 
VM 500kí! potentiometer 
VR2 50kí1 potentiometer with switch (S2) 

Capacitors: 
CI 300pF silver mia 
C2 100pF silver mica 
C3 0.1µF paper 350V 
C4 0.114F paper 350V 
C5 47pF silver mies 
C6 100pF silver mica 
C7 200pF silver mica 
CB 200pF silver mica 
C9 11.05µF paper 350V 
CIO 0 -051LF paper 350V 
CI I 0.10F paper 350V 
C12 0.1µF paper 350V 
C13 47pF silver mica 
CI4 100pF silver mica 
CI5 100pF silver mica 
C16 0.114F paper 350V 
C 17 25 F electrolytic 25V 
C18 0.02µF paper 350V 

COMPONENTS LIST 
C 19 2µF electrolytic 350V 
C20 25µF electrolytic 25V 
C21 0.050 paper 350V 
C22 16 -I-- 16µF electrolytic 450V 

Transformers: 
TI I.F. transformer, 465kc's (Denco IFT6B/465) 
T2 I.F. transformer, 465kc's (Denco IFT6A/465) 
T3 Output transformer 50000 primary 

(Parmeko P2641) 
T4 Mains transformer. Secondaries: '250-0 - 

250V 80mA; 6.3V, 3A; 5V 2A (Douglas 
MT I) 

Valves: 
VI 6KB V3 6P25 V5 5Z4 
V2 6B8 V4 6J5M 

Miscellaneous: 
LI Smoothing choke 10H 80mA 
LSI Speaker unit Bin. dia., 30 
Coil pack, Denco CP4 /MG or CP41LG 
Six 1.0. valveholders. Two 1.0. grid clips. One 
I.O. plug. Indicator lamp holder, panel mounting, 
red lens and 6.3V lamp. Tagstrips; three 2 -way, 
one 4 -way, two 2 -way. Three 2 -way socket 
strips, A.E., P.U., L.S. Three control knobs. 
Six tin. grommets. Aluminium chassis: one 
12ín. x Sin. x 3in., and one Bin. x 4in. x tin. 
(Home Radio). Screened, single core cable; 
insulated flex, various colours (for power cable); 
connecting up wire; insulated sleeving; nuts and 
bolts, washers and solder tags. 

R15 47k0 
R 16 470k D 
RI7 Ik0 
RIB 68kí1 
R19 22k0 
R20 39k fl 

is developed across R16 and fed to the control 
grid of V4. 

It may be found that some crystal pick -ups 
provide a sufficiently high output to overload V4, 
which will be evidenced by distortion on loud 
passages irrespective of the setting of the volume 
controL In such cases the insertion of R16a 
(shown dotted in Fig: -1) will put matters to rights. 
A suitable value for Riba will be 47kí1 to 100kí1. 

The anode of V4 is well decoupledd from the 
h.t..line by RI4 and C19 and no feedback troubles 
should be encountered in spite of the high overall 
gain of the audio stages. In many areas C17 
connected across the cathode resistor R13 of V3 
receiver was of the " standard " low- priced crystal 
type with turnover head to suit 78' or l.p. discs, 

mains switch which for convenience is mounted 
on the main chassis. The author's preference is 

to combine this switch with the tone control 
IVR2) rather than, as is more usual practice, with 
the volume control (VR1). This avoids constant 
movement of the volume control every time the 
receiver is switched on or off, with consequent 
unnecessary wear of the track of this component; 
which can quickly lead to, " noisy " operation. 

CHOICE OF COMPONENTS 

Components of any reputable make can be 
employed throughout this* receiver and, apart from 
the Denco coil pack. no hard and fast specifications 
are laid down in the list of components. 

A mains transformer, of the top mounting type 
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is shown in the illust rations -and. on-- the_dzillitsg- - 
diagram of the power supply chassis (Fig., 3),- 
Naturally' if a'different- type is used there may be 

In the interests of long -term tuning 'stability. 
good quality silver. mica capacitors of the. close 
tolerance (2% or better) must be used in the C1;.. 
22. C6,'7.;and C8' positions. All other resistors 
Ind cap citors can be of -the 
standard l20%- tolerance - type.- 

The" ,oft- repeated warning 
against. ' uking . er- equipment 
: apacitors of doubtful origin is 
Igáin emphasised as these can 
lead to disappointing results 
Ind tedious efforts to trace the 
:ause ', of -unsatisfactory or 
:rratic 'operation: 

The i.f :'transformers TI and 
[2 are of the standard rather 
han the possibly more popular 

' midget " type as they are then 
ncre in keeping, with the oetal- 
,izéd valves. The colour coding 
)f their -leads may', riòt -necess- 
irilÿ agree with that shown in. 

need of "alteration here. 

them.- -A- component- with -a -top-- fly.lead j (for 
connection to top cap grid of V2) is essential in 
the fitst'i,f. ti- n';fornier TI. 
PREPARING THE CHASSIS 

j 

The- two -ahun ilium- chassis- ofithe specified size 
are a standard pattern obtainable,- ready- foldèd to 
shape, from several advertisers in this magazine. 

A view of'the main- chassis -when finished.- - 

Hole for 

t strip, 

Earth 
sockët 

Aerial t _ 

socket 

3 %2' 

11/z 
z 

I r Hole for ' 

tagstrip _ 

..I P.u, __---44 -- socuets---- 

-1:-7 
E 

. 
,,s octets C 

i , . 

21/4-;. 
i 

I t 
A 

.bE' 

1 

'Hole for tagstrp TS1 
1 %2 

° 
o 

o v o 

Holes for° -= o 

coilpack o 0 

Hole for 
tagstrlp 

TS2 

_t_ 1 , 

I . 
Holes ' ; 

for I r. 
Holg foe !" trá i t 
tggstrlp_ 
/TS-3f 

E 

1---LT 
3" 

. 

e .---1-7 
Volume 1It/2 ' 

' 

On Off 

t ' 

3" 

D 

Hole far 
tagstrtp 
r58 

Hete sizes 
A. -11/é liar, - , 
11-::3/ii 
C-_t /i dia 
D..,4B,A clear 
E._.6BA clear 

Fig. 2: The main chassis drilling-details. - 

Constructors who have the necessary workshop 
facilities, for.,making ,up the chassis from sheet 
alwniníum.can, óf course, do 'so, and 'in that case 
all drilling and' cutting can be done whilst the 
metal is in the flat state. 

All positions and dimensions of drilling holes 
arc clearly seen by reference to Figs. 2 and 3. 

It is strongly ' recommended that both chassis 
are completely drilled before commencing on any 

is diagrams, as manufacturers often. have their 
wn preferences in this matter: However usually a 
ata, chart, is supplied when the components' are 
urchased giving the necessary " key" to the 
:rminations., 

If a type. of i.f, transformer having tags or pins 
s output .terminations rather than coloured fly- 
ads is obtained it will, of course, be necessary to 
mend the drilling of the chassis to accommodate 

www.americanradiohistory.com

www.americanradiohistory.com


1164 PRACTICAL WIRELESS 

2 Holes 
for 

smoothing 
choke 

tfales for eleetrolytic capacitor block- 
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Hole for 
power taw-` 
socket 

lot -'- t=1.--ty=-'I %2 Ì` 

Fblis 11.. 
' 
. 

s malos 
transformer /\ I 1 

2% 

°ié j 
Gromnteted holes for leads 1-1 from mains transformer 

Mole for mains cable 

Hole sizes 
A... _ 114 dia. 
B s/i dia. 
C . " 4BA clear 
D 6BA clear 

Fia. 3: Drilling dimensions of the power pack chassis. 

assembly or wiring work; this then enables the 
workbench to be completely cleared of filings, 
waste metal, etc., before proceeding. The large 
valveholder holes are best cut out with one of the 
special chassis cutters- available for this purpose 
Olin. diameter) and a 4in, punch is useful for 
making the holes for control spindles, mains leads, 
etc. For all other drilling an ordinary hand drill, 

Tag Ä Green 

1) 1 

Tag 8' _ , Black 

U Tag 'V 

Fig. 4: Coil pack layout. 

with bits to provide holes of tin., 4B :A. or 6B.A. 
clearance, will be adequate. 

The exact position of fixing holes for the valve - 
holders, mains transformer, choke, output trans- 
former and the e'.ectrolytí.c smoothing capacitor 
C22 is best marked out by using the actual 
components as a template. 

The group of fin. diameter holes shown around 
the hole which accommodates the control spindle 
of the coil pack selector switch is to provide access 

to the tuning coil cores from the front of 'the 
chassis. The best way to mark their positions with 
accuracy is to obtain a piece of stiff card la 
postcard will suffice) and cut from it a piece of the 
same dimensions as the coil pack. i.e. 3.ìn. x 
Make a din. diameter hole in the centre. Now 
place this piece of card over the spindle bush of 
the coil pack and temporarily fasten it in place 
with the fixing nut. 

By firmly pressing the card down against: the 
base of each coil (which will' be found to protrude 
slightly above the surface of the metal baseplatel 
an outline mark of the position of each coil can 
be made. Now remove the card, pencil in the 
exact position of each coil and punch fin" holes at 
each of these positions. 

The punched card can now be" fastened to the 
front runner of the chassis, using Sellotape. taking 
care that the central hole is aligned with the coil 
pack spindle hole. The actual chassis runner is 
now drilled with ;in. holes through the marker 
holes in the card. 

If desired the card can be left affixed to the 
chassis and the appropriate "key letters " 
applicable to each coil core, ascertained from 
Fig. 4, neatly written alongside. This will serve as 
an easy reference when alignment is carried out 
or if any future adjustments have to.be"made to 
the n ecet tuning at a later date. 

When all holes have been drilled. clean up any 
rough burrs with a round fife and make a final 
check with Figs. 2 and 3 to make sure that none 
have been omitted. 

TO ISE CONTINUED 
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versatile Tremolo unit 
A FIVE -TRANSISTOR INSTRUMENT 

BY J. HITCHIN 

O self- respecting dance band or jazz group is 
now complete without at least one instrument 
making use of a tremolo unit. A new 

amplifier bought or made now would - almost 
certainly. incorporate such a unit, and the effect is 
beginning to be used with other instruments than 
the guitar -with which it was first associated. For 
instance, the effect can be very pleasing when used 
with the piano accordion, especially if this has a 
built -in microphone, as many of the latest models 
have. 

Even when a tremolo unit is built in to the 
amplifier there are still very 'göod arguments for 
an independent unit. The instrumentalist may not 
be able to reach the main amplifier as he is moving 
around the stage, and a separate unit-enables more 
than one instrument to use the same main 
amplifier. - 

There are also. of course. many thousands of 
perfectly good amplifiers already in existence 
which do not have a built -in tremolo unit. These 
can, of course, be modified by building in a 
tremolo unit, though this would not give the flexi- 
bility of a separate unit. 

Most of these existing amplifiers are of the valve 
type and the construction of a separate valve unit 
involves trouble with power supplies and the use 
of long àn'd unwieldy leads. - 

The obvious answer is the use of a transistorised 
unit with its own battery supply._ This- can be in 
the form of a small box suitable for slipping in 
the pocket, or in the case of a guitar or accordion 
can be built into the instrument: 

The unit described here is of this type. It pro- 
vides facilities for the control of, depth and speed 
of tremolo over the ranges of 0 to 10.0°ó and 5 to 
15c /s and also for adjustment of gain. The unit 
has a maximum gain of approximately 15 any so 
provides a useful preamplifier which may be 
installed close to the microphone or pick -up. 

Unlike some other tremolo units the output 
signal amplitude is independent of any control 
setting other than that of the gain control since 
the modulation is of the downward type and the 
peak amplitude of. signal'. remains constant .what- 
ever thé ' modulation depth. -Whilst there , is 
obviously a decrease in the total amount of power 
in the final output signal the effective volume level 
is very little affected. This cari be very important 
to the user as the need to readjust volume levels 
during the course of a complicated performance as 
the tremolo is switched in and 'out is eliminated. 

The circuit uses five transistors 'arid can be 
assembled on to a circuit board 3 }in: by.6 #in. This 

circuit board may be of the printed circuit. ty.pe (a 
layout ,for a printed ' circuit 'board is given in 
Fig 3) or may be a' plain sheet of insulating board 
with inserted tags (a wiring sketch is shown in 
Fig. 4).- The layout of components is the same in 
each case. 

Description of Çircuit. 
The transistors Trl and Tr2 form a collector - 

coupled múltivibrator 'whose speed of oscillation 
is controlled by the capacitors Cl and C2, resistors 
R1 and R2 and potentiometer VR). 

Variation' of the potentiometer VR1 provides 
the speed-control-and a range of from S to 15c /s 
is available. It will be noted that the control is 
effective in only one base return and' so the output 
at any other than 'one setting must be asymmetrical. 
Various fórms'"of symmetrical control were 
tried, such as ganged potentiometers in the two 
base returns and the return'of equal base resistors 
to a variable voltage divider. ' 

The final' decision to use the circuit shown in 
Fig. I was taken oti the 'grounds' of 'Simplicity and 
because in a series of "comparative listening tests 
at various speeds and depths of modulation; it was 
found the most -satisfactory: It should - be remem- 
bered that there is no standard that'defines - -he 
shape of modulatión in. such "a' unit -art the- prac- 
tical results of a test are the only final answer. - 

Those. wishing_ for a "different "sound for their 
tremolo effect should try variations in the multi - 
vibrato- networks, checking each time with the 
musician who will be using the unit. 

The modulation is transferred from the collector 
of transistor Tr2 via the 33k12 resistor R6. to the 
top of the modulation depth _potentiometer VR2. 
This potentiometer is bypassed by a 10µF capacitor 
(C3) which removes the higher" harmonics. .from 
the -modulating waveform.. Unless this -i5 :done 
some of the higher harmonics will appear -in the 
output, resulting in a ticking sound at the modula- 
tion frequency. 

Transistor Tr3 is the modulating device and acts 
by varying the impedance of'a.potentioíneter chain 
of which it forms. the' lower half. The input, signal 
from the pick -up is applied -via a 3okft resistor, 
R7, to- the-emitter of Tr3 and via C4 to the base 
of transistor Tr4. They modulating signal is applied 
from the slider of the modulation potentiometer 
to the base of Tr3. The signal causes the emitter - 
to- collector impedance of Tr3 to fluctuate in sym- 
pathy with the signal.' 

The signal arriving at the base of the first 
amplifying -transistor- Tr4 is therefore Mbdüläted 
at the multivibrator frequency. As the emitter- 
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base impedance can be reduced to a very small 
value, it is possible to achieve virtually 100% 
modulation. The values of the feed resistor for 
modulation R6 and the input resistor R7 have 
been' chosen so that with commonly used magnetic 
pick -ups the full range of rotation of the potentio- 
meter'is required to produce 100% modulation. 

The remaining two transistors, Tr4 and Tr5, 
form a preamplifier with a gain from input ter- 
minals to output of approximately 15 and can 
provide a maximutn output signal of about 1V. 
The first stage is of the grounded collector type and 
was chosen so that its high impedance input should 
not damp the modulator section. This stage is 
directly coupled into the base of Tr5, a grounded 
emitter stage. 

Gain control is applied to the final stage by 
means of the potentiometer VR3 and the capacitor 
C6, which act so as to vary the a.c. feedback 
applied to the stage. A gain control range of 20dB 
is provided which is adequate for adjustment at the 
instrument itself, coarse gain control being carried 
Out by using the controls on the main amplifier 
or on the pick -up itself. 

The output is taken from the collector of Tr5 
via C7 and R11, the time constant of these being 
selected to be as high as possible while still giving 
attenuating at the modulating frequency. 

In the case of modulation not being required. 
the multivibrator is stopped by joining the 
collectors of Tri and Tr2 together by means of 
Si. This method of stopping the multivibrator Was 

chosen because it maintains the correct d.c. con- 
ditions on the base of the modulator transistor Tr3. 

The unit is powered by a divided 9V line, that is 
to say plus and minus 4+V. Such a supply system 
was chosen because it made the problems of 
decoupling simpler and enabled smaller capacitor 
to be used and, furthermore, kept input and output 
terminals sensibly close to earth. 

Before describing the construction in detail the 
following point should be noted. 

It was-assumed throughout the design of the unit 

Tremolo speed 27k13. 
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that it would be used ' with either an a.c. -only 
amplifier or with a properly designed a.c.-d.c. 
amplifier incorporating an isolating transformer in 
the input terminals. No musical instrument should 
be connected to the terminals of an a.c. -d.c. ampli- 
fier which make direct contact with the chassis. 
Many musicians have received severe shocks as a 

result of not taking these precautions and fatalities 
have occurred. 

COMPONENTS LIST 
Resistors: 

RI 56kí1 R8 47kí1 
R2 33kí2 R9 10k CI 

R3 27kf2 RIO 68kí2 
R4 27kí2 R I I 22k11 
R5 68k fl R12 27kû 
R6 33kt2 R13 27kf2 
R7 39k SI 
VRI 50kí1 linear 
VR2 2k11 linear ( Dublier type Q) 
VR3 Ikfd linear 

Capacitors: 
CI 2µF electrolytic 350V 
C2 Ip.F electrolytic 350V 
C3 IOµF electrolytic 25V 
C4 0.04 paper 150V 
C5 2 x I00)LF electrolytic 12v 

C6 10011F electrolytic 12v 
C7 0.02µF paper 150V 

Switches: 
SI Push -on, push -off type switch (Bulgin 5360, 

S560 or S561) 
S2 Toggle switch, d.p.s.t. 

Transistors: 
TrI 0071 Tr4 0C44 
Tr2 007 I Tr5 0071 
Tr3 0071 

Miscellaneous: 
Input jack socket, if required (Bulgin 16 shorting 
type). Output jack, if required ( Bulgin 12). 
Insulated board 61in. x 3/in. or printed circuit 
board. 

R12 
271tíì 

R13 
27kÁ 

°s2 

C3 

Output 
(see text) 

R11 
22kÁ 

Earth 

C6 
100}.F 

R6 
33 
kII 

Input 
(see text) 

39ka 

r4 

\OC44 
C4 

004yF 

Fig. I The tremolo unit circuit. 

VR31kfl 
Gain 

cigio 
*`Y, 
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PCR COMMUNICATION 
RECEIVERS 

Manufactured by Pye and 
Philips. One of the. Agny's 
most versatile and sensitive 
sets. RF stage and 2 of IF using 
8 British hO. type valves. Large 
180 degrees Illuminated and 
Calibrated Dial. Flywheel 
tuning with locking device. 
Aerial trimmer. Tone and 
volume controls. Band switch 
from panel jacks for speaker or 
phones. In black metal case, 
size 17'L z 8'H z 10'D. Model 
PCR2 covers 6-22 Mc /s, 200 -550 
metres and 850 -2,000 metres. 
£5.194. Mol lel PCR3. As PCR2 
but, has 2 Short, Wave. Bands. 
2.0-74 Mc/s and 7.0-23.0 Mc /s and 
Medium Wave _Band 190;550 
metres. ONLY £8.8.0. Every; 
receiver aerial Leafed before 
despatch. Add 10 /6 parr, Both' 
types used, but excellent con- 
dition. Designed to operate 
from bulky external power 
supply. but any set can be fitted 
with BRAND NEW -COMBO - 
NENT$ INTERNAL PACK for 
10-0/250. v. A.C. at extra boat. of 
£2., S.A.S. for tllustrated leaflet. 

TEST METERS FOR EVERY PURPOSE &`PtlCKET 

2,800 O.P.V. MODEL TP -10 
Reads A.C. & D.C. Volts up to 
1,000; D.C. Current to 500 mA; 
Re§lètanoe to 1 Meg Capacf- 
tance.to Ip. F; Decibels from -20 
to +36; Output jack for Audio 
Measurements. - Size 3í1n. x 51n. 
x iris. 

£3.18.8 

20,000 O.P.V MODEL 
Reads. voltage np Y,o 1, D.C. 
at ,000. ohms per volt ah" A:C 
at 10,0000 P V.- D.C.-Current to' 
500mA; Resistance to 30 Mega:;: 
Capacitance to 0.1µF; Doçibele' 
from -20 to +36. Size 38in. z 
We. x'lfln. 0.19.6 

:p:000D:P.V: MQr1F,i,SMiVelfs 
to 1,000: D.C. s(F3+:000QT.V. 

'A.C., at 90000: 12..Amps D.C. 
Current; 61 Mega'Ae:xfétaitce. -20 to +56 tIDa, Internal 
buzibr short cir,`uit warning. 
Size 3{}Sn.,, a ä ,ia z 2í1n. 

All New Stock. with leads, prods and. ntoenal batteries. B months' bamked4r00. 
service facilities. Details S.A.E.' 

DOUBLE BEAM OSCII.I.O2COPE TUBË9,, xYPE CV -1508. 
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 WAVEMETER MODEL. 105. Coverage 375/ 
725 Mc/s. Complete with correct Calibration Chart. First -class 
condition. Battery operated and portable, size 11 z 8 z 7 81n. 
ONLY 2349.8 (carriage 7/6). 
AMERICAN DESK TELEPHONE. complete with. handset. 
Non -dial type but has Internal bell. Ideal for extension or -inter- 
cqm. BRAND NEW. ONLY 30/- (mist 4/-). 
ACOS -30/1 STICK.MIKL' with screened lead and tablb- stand. 
ONLY 32/6 (post 1/6). 
CRYSTAL DESK. MIKE with screened lead and built -in stand. 
ONLY 15 /- (post 1/6). 
PORTABLE AX., VOLTMETER. First, Grace- Moving.. Iron 
with 61n. Mirror Scale. Reads up to 150 volts A.C. 400 and 1200- 
2400 cycles. Insubstantial oak case with removable lid. Overall 
size 8í:x 81 z 50n. BRAND NEW. ONLY £5. 
CO95OR tTYP>i 103fí 'DOUBLE BEAM OSCILLOSCOPES. 
A few only of these modern, scopes,, overhauled and in perfect 
order. ONLY 545. Further details on request. 
SPRAGUE CONDENSERS. Metal cased, wire end. New 0.01 
mid. 1,000 volt, and 0.1 mid. 500 volt. 7/6 per dozen. - Special quotes 
for quantities. 
12 VOLTS AMERICAN- HYNAMOTORS. Deliver 220 volts at 
100 
Shaver etcc..ffor Car Battery. 

diameter. 
LY 32/8 ( apos 

for 
/8 
running Electric 

207- CONSTRUCTOR'S-PARCEL. Assorted colours wiring wire, 
solder; - resistors. condensers, volume controls. tag panel.. ALL 
NEW (post 2/6). - 

RESISTORS. 100 assorted values our choice- NEW. 7/8. 
CONDENSERS. 100 assorted mica and sllvermlea. NEW, 10 /-. 

TRANSISTORISED 
INSULATION TESTERS 

The latest technique for 
checking insulation of 
electrical circuits, ap- 
pliances and components. 
One handed operation (no 
turning of generator), a 
Transistor DC-DC con- 
verter being employed to 
supply the high potenti- 
als Three Testing vol- 
tages, 100, 2.50 and 500. to 
measure up to 500 meg- 
ohms. Complete with 
leather carrying case, 
internal batteries. and 

Sise lin. x 41ín. -x 41n. test leads. . 

S.A.E. for illustrated details £17.10.0. 

P.W. "CELESTE 7ie RECEIVER 
E:t1Qv tEl8100800 
F, W-- 

''pepatgkan- 
:de'scrliedfn 

ne -anA Jai 
Wades. 9ìSedinm 

--ard1roág:76afve4 
wi.th': ,egltputr of 

I watt from 

. high gain aerial 
..- +t!t3i--car aerial 

i:t+cket. AllGOm- 
ppnetSeql 
I .sttt3 A E 

TOTAL. - 0.194 BUILDING COST 

VARIABLE 
VOLTAGE 

TRANSFORME RS 
Fully shrouded, input 230 v. A. 
50/60 cycles. output 0 -260 v. :.. 
2.5 amps type' - 

- 55 17 t . 

5 amps typé - £9 
10 amps type -516'10 0 
Brand new Imppoprt, 'fully guaran- 
teed. Immediate delivery . and 
sere i . Illustrated details. on 

BATTERY CHARGER 
1 

6 v, or 12 v. at 3/4 amps. Fused and fitted'wlth Ammeter and VcJtage 
Selector. Louvred metal case finished attractive xam®ered blue. 
Ready for use with mains and output -leads_ ONLY 55/7,(post3/6). 
PANEL METERS. 25, microamps_ D.C. 241n. igiJ-ctl oular -59/8. 
50 mlcroamps D.C. 28in. -Flush circular $9J5, 101a7alcrcanwe D.C- 
211n: Flush circular' 39/6. 40 amps II-C. -;ZIn 'Prof!' circular 7/6. 
300 volts A.C. 2.81n. Flush- circular 25/-. 500 volts A.0s Abini Flash 
circular 25/ -. 
TELESCOPIC AERIAL. 8 sections 30in; open MD.' dosedd, with 
lin. projection. Chromium plated and ideal ipr a variety of;usea. 
ONLY 10/6. - - - 

H' AIR RIS ELECTRONICS 138 Gray's- lannTRRoad,79Lontdaéy: W.C..1 

(LONDON) LTD 
Please include 

(Oper. up.til 1 
Lam. 

Sa"turdays). Y¢a e-2`,-min,s' ;" h>If81bM11 
(Chancëry neStationYanä+5mtna. t!g3Nafraem aCfasL 

" .. . .. -.o - . .. . .'..._. ...1 .,... 
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PRACTICAL WIRELESS 

SUS-NINIATIJRE 
ELECTROLYTICS 

POR TRANSISTOR 

CIRCUITS 
Thane capacitors ara 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"). 
CO*Section *lres are erelded for low resis- 
tance contact and dottier coated for este of 
assembly. The standard length is i,}' for the 
herikotltal range, cropped to I}' for the vertical 
range. 

April, 1964 

The capacitors are in insulated seamless 
aluminium cases and sealed with a synthetic 
rubber bung. 
Capacitance and Tolerance Standard toler -' 
ante is-206/.4-100% of the rated capacitence 
Operating temperature *angel -20°C to 
+60 °C. 

IN 

---._,_.. 

CAS. SIES 
INCHES 

AXIMIJN D.C. 
VOLTA gS AND 

CAPACITANCE 

WKO. 

WI 

25 

60 

0 

20 

D 

" } 
; 

I. 
____ 

+! 

} 

C -.-- - 
044 

0.2 

31/. 
___ . 
100 

230 

V. 
Ob 

200 

10V.ISV.21V.30V. 

an 

160 

... 
10 

100 

CIA .. 
MI .. 

THE TELEGRAPH CONDENSER CO. LTD. 
RADIO DIVISION NORTH ACTON LONDON W.3 Tel: ACOrn 0061 

What READERS SAY About .. . 

THE COMMON 1 si CORE SERIES 

« With to congratulate you ?bp publishing 
ase of the best-ever series dealing with this 
cMapfsx subject ... ' 
". . . As a lecturer I ant finding these of great 
assistance end congratulate you on publishing 
such excellent books ..." 

ii. .. 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 'Bask Synchrot 
& 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 

C (,) 11.a »* 0 I+d >. (E N Cat NOW! OR AS YOU 606 SËLLei( 

Y. THE TIUCHÑICAL PRESS LTD. 
112 Westbeurne Grove, London, W.2. 

Plum u send me your FREE prospectus describing 
THE COMMON -CORE SERIES. 

NAME ' ______ 

ADDRESS 
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April, 1964 PRACTICAL WIRELESS 1169 

In the event of it being, desired to use the unit 
with a non -isolated a.c: d.c. equipment, suitable 
isolating transformers can be obtained from most 
radio stoékists. 

Construction 
The, tremolo unit has been constructed- in two 

forms: as an independent unit suitable for placing 
on the-floor close- by the player and with the 
modulation switch operated by- foot; as a sub -unit 
suitable for building into- an existing amplifier or 
into a musical instrument such as a guitar. 

In either form the basic construction' may 
enlploÿ either an insulating board w¡th lag inserts 
or a- printed circuit. Details of each- .mçthooL. are 
shown on the diagrams. Where the tag -board 
construction is used all the wiring is carried out 
on one side of the board and the components are 
fitted to the other side. 

Drilling Diagram 

Drilling details for the component bóárd are 
given in Fig. 2. 

P 

R4 -- 

o o 
co o 

o R3 

Material- 
Paxolin etc. 

125 
o 

Re- 

o o ' dia hole 
for S1 

_ q. ; 

R1. R2 á 
. 

13; 

o 

rd 
t o 

4 -á hol es 

d 

e C2- --o 

3 

-a p o 

C3 

o 
o 
A 

P12 

b 

R10 

ó 
o 
o 

o 
O O 

o C4----1! 
o. 

1. 
o 'ro 

e R11- ---o o 

o----R13----0 

o CS- --e 
Unmarked holes 152 tile for printed circuit 

or drill to suit tags on wired version 

o -- ---C3- -o 

o 
o 

Fig. 2: The drilling dimensions of the panel. 

Fig. 3: The printed circuitry and component layout and wiring. 
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1170 PRACTICAL WIRELESS April, 1964 

Take -off leads apply to printed circuit version also.. 

0 
To 445V 

via S28 

To VR2 (depth) To VR2 (depth) Te Input Jack 

. 
To VR--.- 
(speed) 

t 
I I 

R1 R2 
i 

i I 

40411.-- 

To output 
jack 

.. 

C2 

-Ct- 
To Earth 
and VR2 

To VR3 
(gaih) 

e 

0 

Fig. 4: Point -to -point wiring for a component board using tags fixed into a plain sheet. 

The small holes should be located on to the 
panel by drawing out this diagram full size and 
pricking through on to the panel. In the case of 
a printed circuit being used it is necessary to ensure 
that the holes are drilled centrally in the printed 
track. 

The same drilling diagram is used for both 
methods` of construction, i.e. printed circuit Or 
wired tags. Single printed circuits can be produced 
by painting the required pattern direct on to the 
board in a resistant paint and etching in diluted 
nitric acid. - . . 

The board used measures 6 }in. by 3 }in., this size 
being chosen because it fits neatly inside ,one of 
the Eddystone series of cast' boxes, making a strong 
and reliable unit for floor use. The modulation 
switch is fitted to the board, while the on /off 
switch ànd the three potentiometers-are mounted 
separately either on a strip of material or directly 
oit the cash box or instrument panel. 

The batteries are mounted in simple clips on the 
bottom of the box or in a suitable place in the 
instrument or amplifier. 

If the unit is mounted inside an existing ampli- 
fier it is a good idea to change the main on /off 
switch to a type that carries additional contacts, 
enabling both switches to be combined. This 
eliminates the risk. of forgetting to turn off the 
tremolo unit and thus draining the batteries. 

The Components 'lists gives the recommended 
components, though suitable alternatives for many 
of them exist. The )ransistors. are all OC71s with 
the exception of Tr4, which should be an OC44. 
Construction is straightforward and even when 
using the tag -board method it is impossible to use 
overlong leads. The flying- leads to the potentio- 
meters should not exceed 18in. in length; screening 
was found unnecessary for these leads, though they 
should be neatly twisted into bunches. 

Recause of the relatively .high sensitivity -of the 

unit it is recommended that a shorting -type jack 
should be used for the input to avoid stray 
" pick -up " when it is not connected to the 
instrument pick -up. 

The wired panel is mounted on, simple spacers 
when installed to avoid trapping the wiring or 
shorting out the printed track. 

INCLUDED IN THE 

APRIL ISSUE OF 

PRACTICAL TELEVISION 

* Constructional details of u.h.f. 
aerials for BBC -2 * Changing c.r.t.'s; first of a 

new series 

Plus: Servicing and Fault -finding 
Articles, DX -TV Feature, Problems! 
Solved, Amateur TV Transmitting, -etc., 

ORDER YOUR COPY NOW - 

OUT MARCH 20th, PRICE 2/- 
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PORTABLE TRANSISTOR 'RADIOS 
BACKED BY SUPER AFTER SALES SERVICE 

ROAMER -SEVEN Mk III 

9 stages -7 transistors and 2 diodes 

Covers Medium and Long Waves.. Trawler Band and two 
Short'Wave& to. approx. 47 metres. Push-pull output for 
room billing valuate fron'-rlch toned heavy duty Stn. 
speaker. Ferrite rod aortal for M do L waves and telescopic 
aortal 'for. S Waves: -Simulated hide case with gilt trim 
and stiduldet'and hand straps. Size 9 a 7 x 41n. approx. 
The perfect Portable and the Ideal car radio. (Uses 
PP9 battery available anywhere.) 

5 WAVEBAND 
PORTABLE OR 

CAR RADIO 
Amazing performance 

and specification 
Total cost' of parts now only 

fS.19.6 PS 6P 

Parts Price List tied easy 
build plans 3, -. 

dmne. t,yh, l 

I 

AF.,' -,nr a, 
.{ aoáron,m I TRANSONA FIVE 
I+P, flrRan 

Parts'Price List and easy 
build plans 2' -- ' 

7 stages -5, transi ;ton 
and 2 diodes. . 

Fulls' , tur able over medium 
and Long Waves and Trawler 
Pang. Incotdorates Ferrite 
rod aerial. tuning condenser. 
volume control, new type fine 
tone.. super. dynamic' 217A. 
speaker. etc. Attractive case. 
Size el x 4i x Iiin, with red 
Speaker grille. (Uses' 1289 
battery available anywhere). 

Total, cost of all 42P6 parts now only 
' P. & P. 316. 

SUPER SEVEN I. 

l:;i!!illllloulluipl 

9 stages 7 istors 
and 2 diodes , 

Covers Medium and Long Waves 
and 

- .Trawler band. Completely 
portable -has built In aerial for 
wónderfül recebtlon. Push -pull 
output. 3in. speaker (will drive 
larger speaker). Size 71 x x 

iUses PPB battery, avail- 
able anywhere.) ' 
.(Telescopic Aerial, 8/11 extra). 
Total cost of all £3.19.6 parts' now only 

P. & P. 3'6 
Parts Price List and easy build 

plans 2t -. 

fe, 

I ROAMER SIX . 

FREE! Miniature Earpiece,_pluLand socket (value 9f6) 
and details of conversion to príeale - listening. 

8 stages-ó'trans- 
istors and 2 diodes. 
Listen to ' stations 
half á, world away 
with this 5 waveband 
portable. Tunable on 

- Medium and -Lena 
waved, Trawler Band 
and two Short(, waved. 
Sensitive bet-bite rod 
aerial and telescopy 
aerial . Ibr yb r 
waves. Top grade 
transistors, , 3 -inc5 
speaker, handsome 
case with giitfitttngs 
Size 6) x 4i x. fain. 

Total cast of all i A 19.6 Parts Price list and 
parts now, obly 7 P, & P. 3'6, easy build plans t-. 

TRANSONA . SIX 
s 8 stages -6 transistors 

and 2 diodes. 
This Is a top performance 
receiver covering full Medium 
and Long Bases and Trawler 
Band. Hiob- glade .Ferrite 
mae'het 3in. peakk""er mikes 
listening a pleasure. Push - 
pull, transformers l'or ámdle 
power.. Ferrite rod aerial. 
Many stations listed tin one 
evening Including Luxem- 
bourg loud and clear, Attpo-, 
tivb case in grey with rdd 
grille. Size 6f x 4+-x ills. (Uses 
PP4 battery .available any - 
where). (Carrying strap'2/ex.) 

NEW! 

Total cost of all 5916 P.& P. Parts Price List 
parts nbw 'only V 3,6 - "and cony build plans I i6 

f MELODY SIX 
FREE ! 

amoaed at la.,.. d a 
performance 1.. ay :rr o,nelo my expeugtrmu,;' 

S. G., Stocktaa -on -Teen 
Miniature Earpiece, plug and socket- (value 9t6) 
and details' of convérsibñ - tò private Listening. 

- 8 Stages -6 translators 
and 2 diode4., 
Our'láte5t completely- bOrfíëls 

- transistor radio- oove'fng me. 
Blum and long.wavea.eincoxpar- 

,.ates pre- tag8,e4 circu'lt board 
heavy duty speaker, top grade translators, voltmte.00n- 

trpl.. _tuni111g - condenE* -.C... wave 
change slide switch, sensitive 
bin-ferrite rod áerial..i'ush -pull 
output. Wonderful reception of 
B.B,C. Monte and Light, 208 end' 
many ' Coptlnental..'etatlorls. 
Handsome leather- lotilc-pocket 

size case. only -81 x,31 x liin. apprabt with !fit speaker grille and supplied with-hand and shoulder straps' 
Total ,cbst of all ,,g P A8 P -- Parts - Pricçe List and 
parts only ' >çti4e .6' 31 'ea +jr buird plab 2l- 

(. POCKET - FIVE 
7 stages -S transistors and 2 

diodes. 
Covers Medium and Long Waves and 
'trawler Band, a feature usually 
found in only the most expensive 
radios. On test Hoibe Light, Lux- 
embourg and many 'Continental 
stations were received. coud and 
(dear.' Designed rbund supersensi- 
tive Ferrite.R08 Aerial and fine tone 
24in. moiling coil speaker, built Into attractive black rase with 
red' sneaker grille.'SizeSI x li a 3lln. (Uses 1289 battery available 
anywhere), _ ' - 

Tort' cost of all '42fó Parts Price. List and 
Parts now only;' P. & P. 3t- -easy buikLplalis f 6' 

!!il`'!IIII 

All .components.usbd.iè our'r'écélvers -rnoy b(pur 
chased separately if desired. Parts price fists and 
easy.build.plans suppliéd free with sets: of parts 
ar.avallabie.separately at prices stated.. - - 

Radio. Exchange C'O. 
27 .'HARPU'R STREET, BEDFORD 
Phone 2367 Opposite Co.op. 9 to S p.m. I0 -1 pins. Sets. 
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gtrize bo7g2 
WHARFEDALE 
SUPER 10/RS/DD 

The following letter 
is typical of many 
received praising 
the performance of 
the new Wharfedale 
Super IO,RS /DD 
and the new Golden 
10iRS /DD, both of 
which have a remarkable 
wide and smooth res- 
ponse as the response 
curve indicates. 

April, 196d 

ADAMIN- 
by LITI:SOLI) 

These new ADAMIN mitre 
soldering ieetrfarneats supple- 

ment the well -known 
LITESOLD models for 

special applications and 
still further eland ow 

vers esetprelseeive 
range et specialised 

soldering semis- 
moot. lit sixes now 

Aria. te 

16 Grant Rouse, 
Albion Avenue. 
LONDON, S.W.B. 

Dee' Mr Ilriggs. 
I feel f must write to set, how pleased t am with my 

eeaverted W10 Speaker (now a Super 10;125 /DD) which I 
received safely on Saturday. 

The treble response is a delight to hear and even my poor 
quality records sound better, no doubt due to the absence of 
peaks In the middle and upper register. My pressure unit 
tweeter has now been dispensed with as it certainly cannot 
compete with the treble in your unit. 

Being lucky enough to live within good range of Wrotham, 
f was able to put it through tests with various transmissions 
Including the Proms, and we all have been most impressed - 
the bass Improvement is also exceptionally good. 

Yours sincerely, 
Gee. R. Renter. 

Impedance 10 /IS ohms only. Iin. dia. centre pole. Flux 
density 16,000 oersteds. Max. input 10 watts rms or 20 watts 
peak. Frequency range 30- 20,000 c /s. Aluminium voice coil. 
Roll surround and double diaphragm. Axial response curve. 
Mit. distance 12ín. Input 4 v. at 1,000 cis. 

w 
a 

Ite taltaild 
e or eta te M ea 

PRICES: SUPER 10 /RS /DD [10.18.8 including P.T. 
GOLDEN I0/RS /DD [7.173 including P.T. 

Descriptive Leaflet on request 

Whfar(vdale 

WHARFEDALE WIRELESS WORKS 
IDLE BRADFORD YORKSHIRE 

Grams: 'Wharfdel' Bradford 
Phone: Idle 1235/6 

A POPULAR ADAMIN 
MAINS MODEL 

The CISL (shown en bench eland) la 
probably the smallest mains voltage 
model in the world. Sit die. 3,321e., 
length sin., weight ¡es. press See). 
Meats in M secs. 

rechvre Ne. SIO sent free on request. 

Sole proprietors and nfaaufectererot 

LIGHT SOLDERING DEVELOPMENTS LTD 

2$ Sydenham Read, Croydon, Sorry 
Phone: CROyden OSOS Grows: Liteseld Creydó. 

CRYSTAi.S & 
COMPONENTS 

LTD. 

2.4 EARLHAM ST., W.C.2. Tel. TEM. 1189 

Near Cambridge Circus. A few minuted welk from Leicester 
Square or Tottenham Court Road Underground Stations. 
Hours of Business: 9 td 6. Saturdays 9 to I. Open All Day Thurs. 

U.H.F. AERIAL E.H.T. TRANSFORMERS 
On Infs. coilapribl. mut. +prise 
leaded in itt. tabular ,testions. 
lbrnplete with 11N. co-an lead and 
rubber covered plug. :i steel pep 
and nylon guys. da be eaaüy 
lashed to existing TV aerials ter 
modißgtion to wen ,Missel. 
ISIS pian 74 P. e P. 

tkc .200.4án er, arc, .2604 volts. 
10 0.A. V. l..t amps 6.1 volt., 
.8 amps. ffi1$. pies a:- t. e P. 

WIRELESS SET No. IS 
Complete with orlgmat power 
amply unit ter 12 versa Inpet. 
Traaaefitter,Reeeeçlver covering 

d< SETS --e Me /a and V.H.P. 540 Mes. 
tl valve aurerhet receiver and 6 

TAW original send /receive ...itch. valve. in Tranamltter. Using 
bat supplied with substitut' twitch LP. o: 105 &c'a. l'or voice and 
with ,,ircoit diagram and wiring CM. In good coedit/en not tested. 
instructions. enda]s and coil pack 44.17.0. Pius t1 packing and 
with choice o: 8.0 -4.3 51e,s or carriage. L5$s ex. ail ballet 
d.4 -7.6 Mel. included. Price 104. fir thh ,et 17/6 pits =/6 pod and 
pins //. P. k P. ac erg. H est sariorItes. 

171$, le. 2/6 pan aed pu beg. 
N.T. TRANSPORMERS OseJJP art ter 16 en, 16/, pins 

l'PP 55 !. Pri, 200;240 v, gee.: r. poet aid pacby Lid Nr 
850,0l850 V. 120 mA And 5.544 -16 0155'51 Ere. SA- -fir. a.P. df- 
volta. 6 agape. IMP, plus 4/6 P. s P. 

TAAIDfOM1iR SAE6A51K Tn. ST I. Pei: 400/240 volta. sec.: 
.1ááb,óá0 +. 46 MA and 0.63 t. Sri: 146 volts. 6M: 17 Fenn 1 Amy. 

0433 v..8 amps, 0-4.6.a tdeat for toll meda. 64. P. T 
asap., 0.4.4.6 v. ^ amps 17lt, /4. 

I es 40 P. 4 P. Pet: 200.740 v. 6e 4.5 v. 4 amps. 
P7N TNT lS, rra.: Iln.lío volts. 6!6. V. '4 P. ?n. 

s. 160 MA end 4.r.....: .0.P Pr, 545 r..e 
. :'60 e Ori Rte see 

I amp.. 4.5 v. 'is *Mrs On v. 100 0.A. 0 /.. r. 4 P. c R. 

2. h P. ei.. rr 4n . 4s .; 4.8 v. r amt.. 

Seed S.A.E. fer our 
NEW 

CRYSTALS LIST 
iTERMS e, BUSINESS I 

CASH WITH ORDER 
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A New Build- and -Learn Series -2 

The "JUNIOR" Crystal + 1 

This series of receivers, was designed primarily to give practical aid to 
students at an Evening Class. The circuits are unusual, but not novel. The 
final stage receiver. is much 'more sensitive than most two transistor 
receivers, but is not more difficult to build. 

The text is written for the young beginner and naturally more advanced 
readers will find some of the information superfluous. The author is sure that 
any beginner will be able to make this radio as a result of this article. 

CONTINUED FROM PAGE 1035 OF MARCI -I ISSUE 

COMPARING the circuit of Fig. 3('a) with that 
of Fig. 7(a) readers will note the additional coil 
L2 which will pick up electro- magnetically the 

oscillating voltage on LI. 
The advantages of this arrangement are that the 

diode circuit will not now " damp -down " the coil 
LI and render the circuit "flat;' :or non- selective, 
and also that the circuit will match into the 
transistor, which will later be substituted for the 
diode. 

Reference to Fig. 4 (stage 3) will show that the 
coil LI is now covered with a layer of thin card 
and 30 turns of thin Plastic:-covered wire wòund 
on in two layers, definitely all' in the same 
direction. As , before 'the start is knotted. 
Sellotape ;keeps the coil in pl ce. ' The ends are 
designated .as C and D for start and end 
respectively. 

Fig. 7(b) shows the \ / Temporary ' testing aerial 
rearranBed circuit V 
wiring. The following 
alterations are made to 
the wiring in Fig. 3: 

1. The lead AU is 
removed entirely. 

2. Coil lead D is 
soldered to tag 

the thine coil 
lead being also 
left intact. 

3. The coil end C 
(knotted) is joined 
to the end of the 
diode at U. 

Testing the Aerial 
Transformer 

The long aerial is 
now connected to A, 
the water pipe earth to 
13 and the phones as 
before. 

Ferrite 
rod 

.' 

c1 
1SOpF 

vct 
500pF 

Crystal 
diode 

Phones 

BY E. V. KING 

The ferrite rod is placed almost out of the coif, 
then the Light Programme is - tuned in apd VC! 
should be - about - one -sixth out; i.e. the vanes are 
almost in. The sound will be very slightly fainter 
than previously, but if the tuner, or the , ferrtte rod 
is Moved the selectivity will be, found to be very 
much improved. 

if 'a reasonable_. signal is__received- .a_further. and 
better-test-is -to connect the aerial to the far end 
of Cl, when the signal will be much weaker; the 
best tuning being with- the coil in thel centre of 
the rod and VC1 almost in (one- quartet out). 
Experiment should- -show that the . tuning is now 
very critical and care is- required to' get it correct. 

Adding an A.F. Amplifier 
Later it is planned to fit an'r.f. amplifier. stage 

Phones 

Plastic 
covered 
wire 

Knots 

1 

Cl 

D7 

Fig. 7a (left)! Crystal detector with oeríal- tren' former' consisting of LI and L2; 
b'(right): the new'wiring: 
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.': 
1 . 

11 

Temporary ~iesting aerial 

150pF 

Omit for 
high impedance 

phones 

PRACTICAL WIRELESS 

Bas Emitter 

hones 

2 2kA 

RI 
150kß 

91 
T Battery 

1 

it 

Ferrite 
rod 

Fig. 8a above): Incorporating e simple transistor 
amplifier nto the circuit; b (below): the wiring of the 

amplified set. 

so that the aerial " pick-up" is itself amplified and 
thei ferrite rod will then suffice on its own. 
Meanwhile the 0C44 transistor Trl is wired as an 
a.f amplifier. In doing this much of the future 
wiring will be "performed and many components 
tested. All additional wiring is shown in Fig. 8(b). 

The switch SI is fitted (Fig. 8 and Fig. 2). Some 
battery clips should he obtained from an old 
battery. The following connections are removed: 

1. The end of L2 connected to tag B. 
2. Both leads going to the phone terminals. 
The following connections and components are 

added (refer to Fig. 8): 

April, 1964 

1. Wire from switch SI to battery negative, 
using a clip. 

2. Wire from rotor (moving vanes) -of. VCI . to 
battery plus. 

3. Check for certain that polarity of -battery is 
correct. 

4. Remove battery temporarily. 
5. Position diode D1 with red end on U if this 

is not already so. 
6. Join the end "C" of L2 to red of diode. 
7. Join the other end of L2 to tag T. 
8. Connect C2 between T and ,V, shortening 

the leads and covering them in sleeving. 
9. In the same way R2 is wired between V 

and T. Make a good, round soldered joint 
every time. 

10. Connect tag V to tag S (emitterof transistor 
Tri). 

11. Connect tag W to tag R (base of transistor 
Tr2). 

12. Connect R1 between tag T and switch SI. 
13. Connect switch SI to phones. 
14. Connect R4 between Q and P. 
15. Join P and spare phone terminal. 
16. Check the wiring now carefully against the 

theoretical diagram (Fig. 8a), inking this in 
as each part is traced. Rectify any errors 
made. 

17. Look carefully for tags touching adjacent 
tags in error and whiskers of wire causing 
shorts. 

Testing the Amplifier . 

The phones are connected as usual. If high 
resistance phones are used, short out R4 with a 
wire loop. if a crystal insert is used wire it to 
either side of R4 and short the actual phone 
terminals. 

CIip on battery, put ferrite in the coil, connect 
earth to tag " /3" and aerial to " A ". Switch on 
and a station is almost sure to be heard at .once. 
The vanes of VC1 and the ferrite rod will be 
almost out for the Light Programme. The sound 
will he so "loud that it should be heard about two 
yards from reed -type phones. 

If the aerial is now moved to the spare end of 
Cl the selectivity will be much better and the 
optimum tuning position will be with the ferrite 
rod well in and the vanes of VCl abouta quarter 
turn out. When no station is heard a slight hiss 
should be heard, and if the base wire of the 
transistor Tri or tag R is touched with a metal 
object (such as a screwdriver blade held in the 
hands), mains hum will be heard if the house is 
wired for a.c. If a milliammeter (ón IOmA range) 
is placed in the positive battery lead it will show 
the collector current of the transistor. This should 
be between 1mA and 2mA but can safely be up 
to 3mA. 

The diode D1 must be connected the correct 
way round and, in fact it may he 'damaged by 

Some use. ome diodes now have no colour 
and the direction of the ' catswhisker" means 
nothing. Thus, if in doubt (when the red end is 

-continued on pap 1181 
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tower Paek 284. (mended for the receiver 
type 1132. This however u ideal for general 
workshop use. Input Is normal A.C. 50 c/e 
but -the output gives fully amoothedD.C. 
supply or 200 volta at 150 milliamja ami 
A.C. heater supply of 6.3 volte and 5 volts. 
Totally enclosed in a metal case these are 
perfect except for the meter on the front 
panel which will probably need repairing or 
can be dispensed with altogether. Price 39/ -, 
Carriage 10 /-- 
Pre- Amplifier. Made to Milliard deelgo to silt 
the 10 watt amplifier, made to epeelfieatiom 
New Unit. Simply need. valves Type ,21038, 
87/6 each, 
48 gets (Receiver /Transmitter pack set). 
Unused sets complete except for crystal'''. 
19/8 each. Poet 3/ -. 
Battery Charger Kit. Comprises 5 aine trans- 
former, 5 amp rectifier: metal case and meter 
to charge 6 or 12 volt batteries up to 5 amer. 
With vat table charge rate. 39/8 euh. Poet 
and insurance 316. 
Mains Transformer. 250 -0.250 M 80 mA, 
6.3 Colter 5 a. (normal maim input). 12/6 each. 
Carriage 2/6. 
Output Transformer. Stendard:'pentode 
matching type. . 4/8 each. 48 /- per dos. 
Vibrator Transformer. Suitable for 6, or 12 
volts input. 6/9 each. 23 per dos., 
Slide Switch. Sub- minlatu e but dpdt. 2/6 
euh. Id /- per doz. 
smoothing Choke. 3 H, 200 mA. 6/8 each. 
64/. per dox. - 

TV 6Ialm Dropper. With action as follow': 
^9 oben, 28 ohm. 60 ohm. 60 ohm. 86 ohm. 
2/8 euh. 24/- per doz. 
TV Metal Reetnder. 250 mA. 250 volte. 
1116 each. 10 per doe. 
TV Control Panel. With two Weer. maim 
input plug, and two voltage idjóetingraerew.. 
1/e each.. 12 /- pli, doz. 
T.C.C. or DubiBér Tubular Condensera, 
.6 not 600 v. .. .. .. 101- den. 
.25 mf 500 v. .. 7/8 doz. 

.02 net 590 v. .. ,. .. 5/- dot. 
.01.011 500 v. .. ., 4/- dos. 
.0001 net 1 Ono v..., -6 /- doz. 
Tranaietorr lid Thermostat for controlling 
temperatures where a very high order of 
accuracy Is required -regulation 'in an egg 
incubator of .1% was claimed. Complete kit 
lncluding relay and full data, 29/6. 
Battery Charier ReoUUer- eelenum 12 -15 v. 
6 .fop. '9 /e. - .. .- ' 

Heil Chants- punched for Mulard 510 
Amplifier. complete with inner screening 
sectutbe'and stove enamelled. 12/6 rot. - 
Gejger Counter Tubes -20th century type, 
Type No. G'24 with circuit of geiger counter, 
29/8. 
Twin Twisted Lighting Flex -egdi relent 
14(36, rubber Insulated, cotton eovened- 
12 /8,per 100 yard toil. , 

Moving Coil Meters 
0.000 microamp 21n. flush 17/6 
250 -0 -250 microamp, 2 /in. curface 27/6 
750 microamp, 21in. surface .. .. 17/8 
6.0 -5 nderoamp, 21in. flush .. 17/8 
0-30 milamp, INM. lItuh ., 17/6 
0 -100 milliamp, Sim. flush .. 15/- 
0 -300 milllamp, 211n. flush .. ,. 15 /- 
0.500 milllamp, Silo. fusb 15/ il - Fment Transformer, 6.3 e.,18 amp.., 8 /8. 
.3 amp. Dropper -tappings marked 200(2201 
250, 3 /6. 
Output Transformer- etandanl pentode, 4/6. 
Neon Lamp -midget wire ended, ideal mains 
teeter, etc., 2 /-. Ex. Govt. 1 /8. 
Philips Trimmers- 0 -30pF, 1/- ea. 9/- doz. 
Heavy Duty Test Prods -red and black with 
plug -in lead attachments, 8/8. 
Install thora sutra points. 3.029 twin Oat 
T.S.S. Cable. Big purchase enablep ace to sell 
this at 46/- per 100 yards. carriage .3/6. 
Low Resistance Head Phones. Glial crystal 
bets. etc. 7/6, plue 2/0. 
Cold Cathode Valve CV413. Voltage regulator 
or trigger switch -amused but ex- equipment. 
2/- each. ,. 

Tag Panels. Ideal for constructors, experi- 
mental circuits. etc. 3 of each of 12 different 
types. 6/ -. Post I;6. . 

filydlok Panel Mounting Fuses with carrier, 
5 amp. 2/- each. IS amp. 2/6 sash. 
,1mFd 350 e. Small tubular metal cased 
condensers made. by Uubilier. 2/8 per doe. 
Toggle Switch. `Standard metal Body, type 
with round dolly, fixing ring and onio6 
Indicating plate. 1/3 euh. 12/- Pol 1192 
Metal Reob re. 250 v. 60-80 milllamria, idéal 
for mains set or Instrument or to replace that 
expensive valve. 4/8. 
Screened Cable. Rubber covered flexible 
with metal braiding, ideal fñe mílropltrine 
or gi-amophone extensions. 6d. per are. 
Long, Medium ant/ Short Waves' Celli Pack. 
An exceptionally 11 made coil pack which 
covers the standard long, medium and short 
wavebands for 465 k I.F. complete with 
diagrtm of.conne t, ns. 14/8 
Where Postage is not definitely stated add 
l/- to all orders under £3. 
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THIS MONTH'S SNIP 
625 line 

CAMERA & MONITOR 
Brand new by N.E.V. complete with lens 

L175 

GOOD COMPANION Mark III - 

The 6 traneietoi set with the S 
transistor performance. 
lncorporátlnis. 11 the latest re- 
quirement.'. miroite -who can 
solder can Make it..Manythousaude 
already use all lyre-the tintry. 
Full cover.ige of long and Medium 
wavebands. 
Vine look. n¢ cabmet, sir 1f x 8' 
o 3'. G.P.P. ;Output approx. 
750 mW. l:xeertrdt reception of 
difficult atatlo /r. tike 905. 
Variable fend back giver roceflint 
tone. - -- "ONLY 0.I9.6 

FLUORESCENT BARGAINS 

CIRCLE -LITE 
They are ideal's living rooms, 
shops and offices, in fact a11í- 
-where and being plug -id the. 
ea P- be titled in a- 115y. at no 
ant a 

offices 
e. Whore ebppe 

and ofbces un he re -lit in 
minutes and at something eke 
three times the' light quantity 
for the same current i 

achieved: additional wiring is not necessary to create a tremendot 
light igereaee..40 watterrenier fitting. lbmplete reontrmg, only tube 
29/8 plus 2/6 poet and parking. 

OPTIONAL EXTRAS FOR CIRCLE -LITES ' 

Plastic Shades In opal, peach, green. 7/6 nark plot 7/6 post and hnfor: 
Vass Shades in white, black. cream, pink, red and blue. 12/8 each 
plus 4/6 post and insurance. 
Chrome ornaments to hohl shade. 8/8 po net. 

STRAIGHT FLUORESCENT FITTINGS, 
All completo and ready to work as mon as tubes are fitted... Unused. 
and gum antted in perfect working orde,. - 

- 
' 

THE TWIN 20 (Plug In model). This very popular fitting is two 
Teet long and app.:0.' five 'roils wide: This- makes' it -ideal for 
corridors hallways kitchens, toilets, etc. Bciut plug -in it can be 
quickly changed iron room to room a desired, tight output approx. 
same as 100 watt lamp. White enamel. Band new ,god perfect. 
Uses staudaril M.S. 11/8, plus 3/6 poet and insurance. - 

THE.TWIN 20 ,(Bat ten mbdel): Similar to above but. Mtended,1m 
mounting directly to ceiling or hanging by chain 18/6. plus 3/6 post., 

THE FOUR'FOOT 40. A white enamelled batten type fitting, ex- 
tremely popolai ea a-kit.cben light but equally suitable lot bedrhom 
or office, etc. Complete. ready . to work when standard bi -pm tube is 
Iltted. -14/8, plus 4/6 darr. and insurance. -. 

THE FIVE FOOT S0, Similar to above but ,or 5. foot 80 watt tube. 
27 /d, plus 716 cart. and insurance. ' 

CABINET & PICK=UP 
Made for a famous. company 
Intending to make. a Battery 
/taco it Player but changing their 
minds. This is an extremely fine 
looking cabinet; must have cost 
at least 4.2 to make: It is complete 
with handle and fasteners as 
illustrated. Also include,) in the 
parmi is a (:osmocorrl Pick -up 
with crystal cartridge and sapphire 
stylus. Both items new and per- 
fect. Ún14 19/8, plus 4/6 post and 
Insumnoce. 

Unique opportunity to build Pocket Radio 
Constructors parcel: comprises 
modified two -tene cabinet as illus- 
trated tuning dial. two gang tuning 
condenser, printed circuit. (bating 
value 5716-. -offered while supplies 
last at only 18/8' plur 2/6 post.. 
Suitable for voue neo eireoit or to 
bond original circuit.. All parte 
avaimble at highly competitive 
prices. Do not mies this tremendous 
bargain. 

Make 
pp..gns 11..8 .. 

oftheae 
uteri tyyle 
heaterr. Ideal-for 
Waltman% 'etc.', TheY ..t ..: 
are- almpie to make -:frptq:-eyv, . 

easyeto- lollowinet dBFea ' ' 
eneloeee/ liements deeigt90.? fhe detfeet 
airs -red wpyele8g/yh IS,c lçeore} Pttee Jar 

750 watt fanent aod,- .mdial g 6 
ulyetmtgd L9($,'.pru44 /g:Vorts, àyçaPprÀ 

.Waterproof h'e tèi Wire; l 
yd. length. ( 70 , rw tts: Se(( 
regu'atitig temperature coptrefa 
IO,- poso. free.. .- 

TMörganite Poter tiometers 
Single and 2 -gang types ' ' 

.avallabiq. standard. she 
with good ¡Mist h spindle; 
all new: Single type,'lh 
each. values available 

Ií 5k, 25K. 50k; 
LOOK. 'SUK0 
mcg. -9meg. Gang type 
Ileeach- vaiuec. avail. , 
able SIC + .518 1U0ú.. 
+ 1001{ I mes. + l mes. 

;;Copper -Clad Element 
Mount. this under a.fefet'lur to make ideal 
toua red ,botter alto, soi4ej¡I(:. fol building 
1 aln.cònvertor. Blower Heater, drier oabinebg 
etc., etc., 230/40 v. 1250 watt. ISle. tong' bot 
can be. bent 4o ¡moat-any, abape,.7/p seer 
qua - packing anl[tnamaice 216 extra. . 

Adjustable Thermostat 

1175 - 

Infra -Red 

' Heaters 

SM. M.table for Industrial orde 1U610 pompoms. 
such al) controlli IWnice_o- en, Immersion 
heater, ef.e. Cain áñó be"iued ik -a ttimerrat 
o. fire alarm.- Made by Sunvlo these are 

eproximatelyy 
17in. long and adjustable over 

dgé Dfix-552"87 -ThiO'3211315täac' rated 
at 15.amps., 230 volts and the adjustment 
spindle. which Climes tö tbs,'top, can be 
:Stted.witbos simile drtvà'fier,rsmale,eontpol 
or 'just 

a 
ponder knob h/r local control: 

Listed atf8'ar 21. eaib, eheeaare oeered'at 
'only 8/6. 'plea 286' pdstage and mnáanoe. 

Ice- S.tät. 
Thin le' a small. tbbrmoetat: Which' :ent. bn 
and off at archirrii freer rtg'pSlnt.' 'H.$ OnM8 
iamb, one of which 'could be-ap lee warnini 

'devce try -bo ytied under 6ourj Dm06, tar 
Price 7/8, poet 11-. ' 

Refrigerator "thermostat . 

Standard type, wittf adiuettaehttbr all n6rmr. 
refrigerator t.empoebt let .7Je, P1ua 11- poet 

Sinimeistat- Heater;'Regtìsatot 
Suitable to control element {'heater; solderli 
drone and boiling rings up to 2,500 watt, 
Complete adjustable. ooñral brine 55/- reel 
special snip price 1216,plvn 1/6 portage ai 
inauraace. 

Meter Bargains. . 

210. Moving Coil -B00micm- amp. P.O.. 

Brand new, 17/8, Piáe l/- Fasting an 
Insurance. , , 

This' fine Cabinet Cabinet Snip 
as illustrated but - 

less doutíól knobs 
le available this 
month at . 

special Snip price 
of 1.0/6, Wire' 4/6 
pbet and 
in s Uran de. 
Size is l34in. 
x 01n. 
ifs. audit; - - 

ix nicely - 

oovetedIn 
two tone 
RC.t 

- 

fabric. 

ELECTRONICS (CROYD.ONI:` t.TD, 
266 LONDON ROAD, WEST..cROYDONp.S4, REY:r 

Opposite SAVOY CINEI61A) 
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6- TRANSISTOR 2 -WAVE SUPERHET RECEIVER 

MODIFICATIONS NOW AVAILABLE FOR 500 mW OUTPUT 

ROD AERIAL --RA2W 
6In.. lean, 46 In diameter, connections to tags 
en delis. For-20800 tuning capacity. Complete 
with Cat Aerial Coil 12/6 
OSCILLATOR COIL-.450.-/1 AC 
M.W. cOwred with 176pF tuning capacity, L.W. 
by pate gladder ,.. 5/4 
I.F. TRANSFORMERS 
1st and 2nd Siege-- P90 /2CC ... 5/7 

(2 required) 
3rd 5ttt*e,- P5O /3CC .. .. 6/- 
DWI* R TRANSFORMER- -LFDT4 9/e 
OUTPUT TRANSFORMER -.OPTI ... 10; n 

PRINTED CIRCUIT- .-PCAI ... 9/e 

la response to many requests we hove redesigned the output stages to give 500 mW and to enable 
Mislaid 3 ohm Speaker to be used. Full details of the simple changes are giren on a separate 

leaflet available on receipt of stamp. 

CONSTRUCTOR'S BOOKLET WITH FULL DETAILS ... 2/- 
TSlSISTO A.F. AMPLIFIER TYPE A.F.1-. -LOW IMPEDANCE INPUT, 3-TRANSISTOR, 500 mW 
OUTPUT, FULLY ASSEMBLED WITH VOLUME CONTROL ... 03/6 

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

WEYMOUTH, DORSET 

ERIN MULTIOORE SOLDERS 

for r first slue joint 
Wd er te peolltV 

ip iern dy ion 
eV/ pb ittìrrtcoaa. 

'n a xvvtiooam 
atytdlth Nat made for 
thA. ala tori have in h. Here are some 
o hers. 

1'IIIRTIN 0111601T Ai 
rtAM1INIreR smite 

tetauprNladlQptlra cepfútn 

riblWpCOoappíñttFm2ön0 

toft4leo ä QUaittY 
w,rs. tna.v 
1'rGassso[.nai 

6serpss 6f 

10.ór'1iMs each. 

qea cbe tami 
F 1e ratlable op 

ivory t/ln. 

TIE 
IM INSE* 

1r AR0 

Slay to ere to the 
teal bot -ample to 
ass. The solder is In 

eeetlnuous eau 
wüten ein be twee 
direct from the 
handy free- staedlae 
düprneer -la fact. lt 
i. virtually third 
hand for those tricky 
set4ertet tobe. Cea- 
Walas le feet Geore 
1 e.1,4. 
freie Unitises. 
N vbtt alloy. ál$ 

NIS WIRE $TNIPPEN 

AND CUTTER 
tries tnealattea 
itkeat etekigg wim 

W e wr. aeanli. 

tiCal 
ILTIOO*E SOLDERS LTD 

*ma* 1tt+M % rain impanio, pan. (1101140611 iiji 
OttIds.11a 

The 

AMATEUR RADIO 
HANDBOOK 

Third Edition 

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

the R.S.G.B. and General Data. 

Bound in maroon Union buckram - - 544 pages 
700 diagrams and 100 half -tones 

PRICE 34/. (Postage and packing 2/6) 
($5.50 post paid U.S.A. and Canada) 

Obtainable from leading booksellers or 

(Dept. P.W.41 

RADIO SOCIETY, OF 

GREAT BRITAIN 
28 Little Russell Street, London, W.C.1 
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A Medium Wave 

T.R.F. Receiver 
THREE -VALVE DESIGN FOR THE BEGINNER 

s y M. . 

f r HIS receiver is a straightforward t.r.f. design 
and as such is a simple set for the beginner to 
build. As well as construction details, brief 

notes on the working of each of the main com- 
ponents will be given: The set will tune the 
medium waveband and reception 
of both . Home and Continental, stations will be 
found to be ONhe, satisfactory, even on .e fairly 
short aerial, althoÑgh the more distant stations will 
require a sligbtly longer aerial for best results. 

H. Thomas 

H.f. pnd P 1Keer ätO;es 
LA incorporates the aerial coupling scctil and the 

tuned grid coil for VI. This coil is the :We4rite 
PA2, while L2 Is the Wearite PHF2. This,tguet 
coil is the anode coupling coil and tune4.detector 
coil for V2. 

The aerial is connected to tag "Y" of LI Via 
Cl., VCI and VC2 ate a $041pF twin_ Ohl IOW; 
capacitor fitted with trìmrtiers and slow- motion 
tubing drive. This gang tunes the tilttolWaráee of 

F i g . I t The simple circuit of the receiver, 

LI and L2 to the required frequencies. 
Ri and VRl form a potenttom.ter between h,t. 

positive and negative. The voltage tapped of( at 
the slider of VR1 I4 applied to the cathode ofV1 
and thus controls the amplification of tisis si e, 
The Oueput 

The output Ile Hies an EL32 pe 04* 
C7 is a glaF 30Ví V capacitor which off a 
audio frequency sipnal at the anode of V 
grid of V3. It. is important that this :capa,ati 
reliable a a slight positive voltage:Qn the AIX 
control grid would prevent the receiver fvgct sains 
normally. 

CS is a 0.01µF' 450V paper capacitor fitted across 

The Pew Supply Omsk 
The power supply is derived from the 200.240V 

cc: mains. Output from the 230V winding on the 
mains transformer T2 is rectified by the metal 
rectifier MR1 to a pulsating d,c. current. MR1 
should not be rated at less than 40mA and, in fact, 
a 50MA rectifier woU1d be Most suitable. 

AnOIher winding on the mains transformer 
suppliçs 6.3V to the three valve heaters and also 
to the dial limp. 

CIO/Il is a dual electrolytic capacitot, 32 +32µF 
350V. C,10 is the smoothing capacitor working in 
conjunction with the smoothing choke (L3), while 
Cli is the reservoir capacitor. 
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To 10n /Oft 
aerial 
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Volume 

April, 1964 

VC1 
Aerial coil 

MR1 
Metal 

rectifier 

+ -Drive drum 

Twin -gang 
mtuning V1 

capacitor SP61 

To Red 
on L2 

Top cap 
(grid) 

Output 
transformer 

¡ ..To C11,L3 l. - 
To S1 V2 

Top ca 
(grid) V3 

EL32 

SP61 To pins 3 ánd 4 
of V3 Top cap (grid) 

Fig. 2::The layout of the larger components, most of which are mounted on the top side of . the chassis. 

the secondary. of Tl in order to reduce the high 
note response,. since this is rather excessive with 
pentodes¡ while at the same-time -it-helps -to- cut out 
heterodyhe whistles due lo neighbouring stations 
on medium waves -which can' otherwise become 
quite objectionable. particularly after dark when 
many more Continental stations are received at 
good strength. T2 is a standard output trans- 
former-it. provides an anode load for V3 and 
the 'secondary matches .,a_3f2 loudspeaker: A 5in. 
d ameter 'loudspeaker unit should be satisfactory. 

to T2 
primary _t_ 

Chassis and Construction 
A chassis about 6in. by 12in. with 2t-in.- runners 

would be -a convenient size. It is recommended 
that the- main components be to hand -when 
marking the chassis for drilling.. ' 

The construction is fairly straightforward and 
the beginner should have no difficulty if Figs. 2 

and 3 are - follòwed with -care. Ensure that all 
solder joints are good. All .leads must be kept 
reasonably short an-d should also be well separated 
as far as possible. - 

To TI 
primary 

M1 

To 6.3V 
on T2 

To V3 top cap 

Z via R7 

Tags markeeeMC; denote 
earthirNg. connections 

. "to chassis 
To 

VC2 

VR1 

Detector 
coil 

Tuning 
drive Volume 

Chassis dimensions 
12"x 6'x 21'2 

Fig. 3f The underchassis wiring. 
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SCOOP! 14141. 1 watt. Amplifier 0.10.0 complete. 
Carr. 5 6. Branded manufacturer's model (cartoned). Very 
latest high efficiency valves. Push -pull output. Separate bass - 
crfbfdcontrols, dual input for "mike ". 3 or IS ohm speakers. 
Separate pre -amp. High sensitivity.. Fully guaranteed. Please 
send for our compete Amplifier Lisci --no charge. 

SCOOP! Baby Alarm or Intercomm. Kit. Complete 
sat 91 parts with diagram, ecc. Housed in two beautiful moulded 
plastic cabinets of pleasing design. High sensitivity. fully 
Controllable. Oaly 4 gese., carr. 5!., or Assembled Ready 
for Up, !{.10.0. 

SCOOP! Set of 6 Transistors and Diode. Brand new. 
Beautifully Boxed. Complete with Circuit, 151.. P.P. If -. 

SCOOP! Record Player Amplifier. 2 valve, A.C. 
mains. Output 3 watts. Ready built, tested, guaranteed. 
Complete with valves, output transformer and speaker. 
OUR price SOL only. Product of national manufacturer. 
P.P. Vb. 

SCOOP! B.S.R. U.A.I4 Auto -changers. Brand new 
and wired for stereo. Socs OUR price 2.5.10.0 only. P.P. 5/6. 

SCOOP! Garrard Autoslim Auto -changers. Brand new 
and wired for stereo. Note OUR price 1.4.10.0 only. P.P. M6 

DO IT YOURSELF 
Build a Record Player and save Pounds 
The Cheapest The L.K. Way 
Famous Autoohanger or Single Player Unite supplied with 
brand new, two -tone. de -luxe portable cabinets, 17 z 15 x 6 in. 
Strong carrying handle. gilt finish clips and hinges as used by 
famo s make foi 22 en. model. Ready cut out motor board, 
141 131n. Front baffle 7 a din. High Buz loudspeaker and 3 watt 
amplifier. Amplifier ready built on metal chassis with output transformer, volume and tone controls. All Items fit together 
perfectly. Special instruction enable assembly In 30 minutes. 
Only 5 wires to loin. 12 months' written guarantee. Available separately or package deals as below, 
L.K. PRICES FOR COMPLETE KITS: 
Autochanger Kits as above 
B.S.R. U.A.14 ß1L 0.0 P.P. 5/8 Garrard Autoslim 511.10.0 P.P. 5/6 
S ingle Player tits as above 
Garrard B.R.P.10 
E .M.I.. Autostop Cno10.0 P.P. 55/160 Individual Prices for those who wish to purchase separately. 
Record Player Cabinet with Cut-out Board 8.15.0 P.P. 3/6 Amplifier with 7 x 41o. speaker 14.10.0 P.P. W6 
Auto- cbaagere 
B.B.$ U.Á.14 P.P. oie Garrard Autoslim g.ßáó p,p. 4/8 
Wattle Players 
E.M.L. Autostopp qq P.P. 4/6 
Garrard$.R,P.10 85. 7.$ P.P. 4/6 E.M.I. Separate Pick -up 

!4449999 6. P.P. 5/6 
Transeflpfpn Units -Stereo -Mono Garrard 4 H.F £ 0.0 P.P. 5/. Philips A.0.10/16 ! 0. P.P. 5/- Garrard A:í'.6 0 5.0 Y.P. 51- 

SCOOP ! INn- Speakers by W.B. of Mansfield. Magnet al density 12.000 lines auss. Die -cast chassis. Finish Anodic, Cold. A'beautiful hi-11 Speaker in maker's carton. Fully Guaranteed. OUR price 3 ohm 48/ -. 15 ohm 45/.. P. P. 1/10. Please send for our complete Speaker List, Our prices the most competitive in the trade, 
FACTORY FRESH 

SCOOP l Top Quality Recording Tape (1 /- per tepe.6 or more post fate). 
0 

7m. 
Std. 

1200íc. .. 1IÌ8 51n. D.P. 1 ft... 15 /. 51n. L.P. Wit. 10/- 5flo. D.P. 1800ft. .. 22/6 SIto. L.P. 1200ft. .. 18/6 7ín. D.P. 24001t. .. 25/. 71n. L.P. 1e00tt. .. 151. 

TRANSISTOR SECTION 
SCOOP I A First Class 2 waveband (L.M.) snperhet chassis. 

6 transistor. By world famous manufacturer. Fully built. aligned, tested. Guaranteed. OLIR price 84.4.0 Only. Suitable speaker 350 ohms, 10/6. A cabinet can be supplied for 22/6 only. Hundreds of satisfied cuaatomers. ideal for the car and picnics. P.P. 2/6. 

SCOOP I The Famous Bandbox 2 waveband (L.M,) transis- tor Car or Caravan Radio. Brand new in makers carton with maker's guarantee. Size 8 z 5 x 2ín. Large speaker. SIM tuning. In beautilbl pastel colours. Uses PP6 battery. List price 81.15.0. Ol.,R price 24.10.0. While stocks last. This la 
a winner. P.P. 2/6. 

OUR LISTS Ir. CREDITED 

SCOOP I The Wlltonla- Pre -assembled for only 75/- P.P. 2/6 extra. Real calf carrying case and earpiece included 
free of charge. Six transistor superbo; miniature personal radio. Ferrite rod aerial. I.F. frequency 470 Kc /s. 31e. speaker. Printed circuit 25 z 210. Slow motion drive. in beautiful plastic case, size 4 x 25 z fin. in order to ensure perfect results' 
the Wlltonia le supplied to you with R.F. and 1.F. stages. Driver and output stages ready built with all compartment 
mounted on the printed circuit. The Wiltonia pre -assembled 
can be completed in halt an hour with no soldering and tools whatsoever. 

SCOOP I NOTON" Seven Transistor 2 waveband. Brand new design. For car radio and general purpose giving 
1 watt output when connected to any standard 3 ohm speaker. All parts available separately. Size 7 z 6 z 1íía. Building plans 8/6 (Free with kit). 

This versatile unit has been designed to fit into a varlet, 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 86.15.0 complete. P.P 2/ -. 

SCOOP ! "NOTON" Mains Power Pack Kit for Tran- sistor Radios. Boosts and generally extends life of old batteries, In attractive two -tone plastic case. Assembled in one hour. Miniature size, 4 z 2 z Din. Normal output 
9 v. lOOmA. Full mains transformer. Full wave germanium 
diodes. Cartridge fuse. Rune radio direct from males. 

Complete kit with plans, 98/.. P.P. 1/8. 
Ready Assembled 42/, P.P. 1/6. 

by 
SCOOP 

ry famous Brand ew, booxed and guar- anteed. Reduced from 12 gin. Now 87.10.0. complete with microphone. tape, batteries and operational booklet. P.P. 3/6. Features four transistor push -pull amplifier. two motors. single switch operation. pause, speed. wind /rewind, record/ playback. Can be used in any position, indoor or outdoor. 
SCOOP t Mt Radiogram Chasse. STEREO. 3 wave- 

bands (L.M.B.). 5 watts per channel. 6 valves. latest Millard. A.C. 200/250 v. Ferrite aerial. Glass dial, horizontal wording. hire 13 x 41n. Aligned and calibrated. Isolated chassis size 
134ín. x 91n. high x 55in. deep. 12 months' Guarantee. Product 
of national manufacturer. Brand new and boxed. OUR pries 
R14.6.0 while stocks last. 

SCOOP I Car Aerials. Wing mounting. B section. henve1 
chromed. rand newInmpmanufacturer s carton. 

and all 
óE1 List price 45/ -. 

C 
SCOOP Window ogy detachable. OUR D I 12/0 only. price 251 -- 

SCOOP I 171n.. £11: í41n., 17. 12 months' fully written 
guarantee. Channels for all areas. Insured. Carr. 141n., 20/ -1 
17in. 30/ -. These TV sets are ex- Rental, already well maintained. 
We regun tubes ourselves. Valves and parts are manufacturers' surpluses. ALL SETS have written guarantee covering valves, tubes and components. 

Remember we are Agents for the Full Range of órlttamer Empress Radiogram Chassis with full stock always available. PLEASE SEND FOR DETAILS. 
AGAINST YOUR ORDER 

* L.K. ELECTRONICS * 
27 OLD BOND STREET, LONDON, W.1. 

The cheapest, the best, the quickest service If not advertised it is still In stock 
MAIL ORDER ONLY - TO THIS ADDRESS PLEASE 
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The new 

Mark 5 Series 2 
TAPE RECORDER 

... with this specification: 
4 speeds IB, 3' -, 7/ 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 8k in. dia. reels -fast 
rewind (1200ft. in 45 seconds) -digital rev. counter. 

.. and the MARK 5 Series 2 deck for 8kin. reels. 
(and the MARK 510 Series 2 deck for 101in. reels.) 

... and matching amplifiers 
are all available from; 

BRENELL ENGINEERING CO. LTD. 
la Doughty St., London, W.C.I. HOLborn 7356/8 

Wri'e or phone "or 

full details and 

price list, 

April, 1964 

CABINETS ? ?? 
ASK US FIRST 
We mauulacture a complete range of all types of cabinets 
at very competitive prices.. Please give exact dimensions of 
cabinet required. We will also make to your design. 

LINE OUTPUT TRANSFORMERS 
BUSH 'rV2o' .. .'. 17/6 ea. 
PYE V4, VTI4, CTM4, VT17 17/6 ea. 
EKCO 221, 231 25/- ea. 
FERGUSON 204, 206, 306, 998 17/6 ea. 
PHILIPS 1446 U, 1458 U .. 17/6 ea. 
McMICHAEL MP14 .. 17/6 ea. 
SOBELL T346 .. .. 17/6 ea. 
SCAN COILS for above Models 10 /- ea. 
3/- ea. 

Post 
and 

}.Pack. 
3/6 
each 

P. & P. 

RECORD PLAYER AMPLIFIERS 
2 WATT AMPLIFIER. A compact unit with tone and volume 
controls. With valves (PCL82, PY82) on a board complete 
with o/p transformer and bin. speaker. Crisp reproduction. 
Absolutely ready to play. ONLY 39/6, plus 216 P. & P. 
4 WATT AMPLIFIER. Valve line up 8BR7 or EP80, EL84, 
EZ80. Fitted with volume, bass, and treble lift controls. 
Absolutely complete. ONLY £3.12.6, plus 4/0 P. & P. 

PORTABLE TRANSISTOR RADIOS 
QUALITY 6 TRANSISTOR RADIO, giving sparkling reception 
on medium and long waves. Good tone from Sin. speaker. 
Socket for car aerial. In robust, stylish case in mixed colours. 
£6.15.0. 
DE LUXE VERSION of above with Sin. speaker £7.7.0.' 
Either set plus 2!0 post and packing. 

TURRET TUNERS tor: - 
EKCO 221, 231 FERGUSON 204, 208, 308 
PHILIPS 1441:111, :145W McMICHAEL M P14 
PYE.V4, VT 14, VL17, CTM4. 

ALL AT 7'6.EACH P. A P. 218. 

COMPLETE 14 TV SETS- Untested 
Choice of PYE, PHILIPS, EKCO and SOBELL, well packed - 
but risk. £2 EACH, tile, lu'- carriage and packing. 

YMLY[3 TESTED'& 

MGEUNAT 

E B9t 21- Elsa 4/. PY80 8/8 ii\., 4/8 7V4 5/. 
EB580 41- liT33C 4/- 5 Y6 3/6 61,1 2/6 BBWB 8/- 
E151,69 4/6 &T26 7/- PY62 3/- 6E12 2/8 6B457 4/- 
ECCS1 8/6 PCC84 4/. 5 Y63 6/- 6513 6 / , 1457 10 /- 
ECebII 41- 5CF80 4/- P230 7/- 6514. 6/- 3055 á/- 
5l83 5/- PCF32 418 U25 61- 6515 6/- 35/.3 61- 
EC1135 6/- Pt 1.82 5/. U2O el- 6519 6l- 33/.4 5/- 
ECB42 6/- PC LO3 5/8 1)191 7/. OLI 7/- 30PL1 7/- 
EU1211 6/- PCL84 6/6 1)301 9/- 61.19 6/- PL12 51- 
E1.1,82 8/- P1.33 UA542 5/- 6525 91- 30PL13 6/6 
EF53 4/6 1'1.36 6/6 l'BC41 5/- 6521 8/- 30FL1 7/- 
5.591 2/6 PL+Sl 6/6 lieCs4 7/6 710 61- 6/301.2 7/- 
51.33 6h 5L62 41- Ul'Fö0 716 71)3 6/- B19 616 EL84 618 1.8:á 7/6 

PY 33 7/6 1 /542 2/6 707 10 /- I9CD6 16 /- 
11EY31 236 

4/6 
418 PY3:3 718 OC9 10/- 7B7 81- tiCDOO 121 - 

EFS0 in a batch of 1.2 to 20/ -. ECLy) in a batch of 8 for 201 -. 
Postage and Package is Od. on each valve. 

TV TUBES, all ex equipment set tested, CR14141 17,6 ea. 
MULLARD 14 in. tubes of all types. AW and MW. AU 17/6 
ea. P. & P. 111/ -. 

SPEAKERS EX EQUIPMENT, 5 in. 5 / -, 7 in. s 4m. 6/ -. 
6 in. 6'6. 8 in. 7' -. P. & P. 1,0 each. 

JAG ELECTRICS & 
CABINET MAKERS LTD. 
2c Church Street, Slough, Bucks. 

'l'RADE INQUIRIES INV1 fED 
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Mount the following items in the order given: 
(a) The valveholders. 
lb) The coil L2. 
(c) The volume control and the on /oti 

switch, 
(d) The mains transformer. 
(e) The smoothing choke. 

Complete as far as possible all the under -chassis 
wiring, leaving suitable lengths of wire to run to 
the upper side of the châssis to.the output trans- 
former, the V3 grid 'cap and to the dial lamp. 

PRACTICAL WIRELESS 

COMPONENTS LIST 
Resistors: 

RI ISOkfl RS 470k11 
R2 220í3 R6 470kf 
R3 3.3Mí1 R7 10kí1 
R4 4.7k0 RS 2100 IW 
All ±10%.1,1.W. except where otherwise stated. 
VRI Sk01 wire -wound potentiometer. 

Capacitors: 
CI 0.0Ij.F paper 750V 
C2 0.010 paper 350V 
C3 0.01µF paper 350V 
C4' 0.0í;,F paper 3S0V 
CS 25µF electrolytic 25V 
C6 SOQpF mica or ceramic 
C7 0.010 paper 3S0V 
CB 0.01µF paper 450V 
C9 2514F electrolytic 25V 

01 
C0 

1 2 
2µµF Fdual electrolytic 350V 

VCI 50QpF twin gang, with trimmers ICI, 
VC2 SOOpF TC2. 

Valves: 
VI, V2, SP6I, V3, EL32 

Inductors 
L I Medium wave aerial colt (Wearite PA2) 
L2 Medium wave h.f. coil (Wearite PHF2) 
L3 Smoothing choke 10 -20H, 50mA 

Transformers: 
TI Pentode output transformer, to match 30 

loudspeaker 
T2 Mains transformer with tapped primary. 

Secondaries: 0 --250V SOmA; 6.3V I SA 

Other Circuit Components: 
MRI Metal rectifier, 2S0V 50mA 
Si Doublepole, on off switch 
LSI Loudspeaker, Sin. diameter, 3r/speech coil. 

Miscellaneous: 
Chassis, dial drive drum and pointer. Knobs, 
nuts, bolts, etc. 

Mount the main components on the upper side 
of the chassis and complete the wiring above and 
below. 

The wiring should be carried out throughout 
with insulated wire and all chassis fixings (marked 
" MC ") should be to solder tags screwed on with 
the .main components. 

The polarity of the electrolytic capacitors and 
the metal rectifier MR1 must be carefully observed 
when wiring in these components. 

Setting tip and Alignment 
When the set has been 'plugged in to' the rháins 

rotate the gang capacitor until the BBC Light 
Programme (247m) is heard, .The maximum signal 

Bolts securing panel to 
front of chassis 

Fig.4: A suitable dial for the receiver, with details of.the 
tuning drive. 

and volume can then be obtained by the adjust- 
ment of the trimmers ICI and TC2. For best 
results the aerial that is intended to be normally 
used should, be attached to Cl during the align- 
ment procedure. 

Cabinet and Dial Construction 
Fig. 4 illustrates a suitable dial and tuning drive 

design. The necessary calibrations can be made 
during and after the alignment procedure. The 
metal plate of the dial is bolted to the chassis and 
the drive cord passes through two suitably placed 
holes in the chassis upper. 

A pleasing, but simple, cabinet can be con- 
structed from 5 -ply +in. board with a pegboard 
back which will allow sufficient ventilation. When 
the cabinet has been constructed it can be painted 
or covered with a suitable adhesive plastic 
sheeting. 

"JUNIOR" Crystal H- I 

-continued from page 1174 

not marked) try reversal for a few seconds only at 
a time; Some diodes appear reddish at one or 
both ends due to a copper seal in the glass. Ignore 
this coloration. 

Simple Theory of the Circuit 
The rectified d.c. from the rectifier is naw used 

to cause base current to flow from the base of 
the 0C44 transistor to the emitter. This in turn 
causes a larger collector current to flow from 
collector to emitter. This flow is the amplification 
of the transistor and the current will depend on 
the signal picked up. 

The end of the coil D could be connected tothe 
battery plus line but RI and R2 (bias resistors) are 
ready connected for future use and so end D is 
taken to their junction. The capacitor C2 bypasses 
the r.f. signal to earth (battery +). The 2.2k0 
collector resistor R4 limits the transistor currents 
to a safe value but may be omitted if high 
resistance phones are used. 

Next month the design will be further developed 
and the transistor utilised to provide both r!. and 
a.f. amplification. 
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BOOKS REVIEWED 
A¢Cs OF COMPUTERS 

By Allan Lytel; published by W. Foulsham & Co. Ltd. 
12Spases, 5 ins x Alf ins. Price Its. 

To the uninitiated the seemingly incredible tasks 
the modern computer can -perform, are as 
bewildering as its physical appearance is 

forbidding -a huge metallic carcase with electronic 
entrails beyond the comprehension- of ordinary 
man. Many take one look, from a safe distance, 
then Walk ativay convinced that the mysteries' of 
the computer are entirely beyond them. 

It is just. for such people that Allan .Lytel has 
written ABCs of 'Computers. This is, a basic 
introduction to the subject and the author's 
teaching experiences have ;obviously been applied 
with good effect in the planning :of, the .book. 
First published in America, this book Will be very 
useful to the British reader, .since the basic 
principles . of computer- technique are similar in 
both countries. ' "- 

The whole' field' of computer. activity' is covered, 
as 'suggested by ,' the title. After a' general 
description of, digital and analogue, computers the 
electronics each-employ .are .broken down to their 
fundamentals and the operation of. these . basic 
circuits is explained'. " Then, follows information 
on components, numbering. ' systems, :logical 
circuits, calculating .circuits, :information storage, 
etc. 

A final chapter deals with the subject of. 
Programming -Ihis_ is_the procedure...that has to be 
carried out before a computer can be put to work 
on a particular task: Perhaps 'a fitting subject to 
conclude with, for this frightening monster is at 
last' `cut- down 'to size :. it: cannot think for itself 
and, is, dependent upon us humans. after ,alll- 
F.É:B. , 

PRINCIPLES OF FEEDBACK DESIGN 

By Q: Edwin and Thomas Roddam; published by Iliff Books 
Ltd. 2311'pages, S} ins x s} ins. Price 4 5s. 

T 
HIS 'ii a book for 'the design engineer who 
wishes'to obtain practical' gúldance ' in respect 
of the problems that have to be, solved 'when 

designing feedback amplifiers. This- particular 
aspect of circuit' design has assumed_ considerable 
importance' with the' increasing use of automatic 
control systems. To design the rather, sophisticated 
wide -band amplifiers incorporated in these systems, 
a .rather fuller understanding 'of the principles of 
feedback ' is demanded than if one were only 
concerned .,with the Application of feedback in 
ordinary= audio'ainplifiérs. ' 

The' first part of the book ' deals with the 
application of ' feedback to simple amplifiers and 
shows how the response can be easily determined 
before :the : arnpliñer is built. The -second part 
deals . with ..signaliflgw.' diagrams, 'the analytical 
approach' and 'the use of feedback .amplifiers -as 

cut -off ' . filters. , How a knowledge of .. basic 
principles can assist the understanding . of closed 
loop systems in general is discussed in the final 
chapter. 

Feedback is dealt with at a rather more 
advanced level than, that found in the normal 
textbook, but without delving . so deeply into the 
mathematical treatment as the very advanced 
works on -this subject, As might be expected from 
these two "old hands.", the authors have produced 
a polished and lucid, text. - D.B. 

STEREO FOR BEGINNERS . 

By B. J. Webb; published by.Miles Menslow Publications Ltd 
III pages. S} ins x $4 ins. Price 7s. öd 

SOONER or later every reedrded music devotee 
is faced with the problem -mono or stereo. 
Those already 'possessing a ;hi -fi equipment 

and previously quite contented with the quality, of 
repredtiction become . assailed with doubts and 
wonder whether they shòutd.,.codvert.to .stereo. 
Others about to purchase ' or' build' up a sound 
reproduction system :from scratch'rust, of course, 
resolve any doubts on this,subje,ct one', way.or,the 
other before making the.initiat purchase: 

What is stereo? Is it just a gimmick, is it'worth 
while in a, small room, does the etrd;effect justify 
the additional cost? . These 'are -the !kind` of 
questions likely to perplex many' who. enjoy, and 
appreciate. good music and drama bpt who have 
little or no knowledge of. the.techniäalities.involled 
in the reproduction of sound from,radio,disc or 
tape sources. ' - .. , 

Mr. B. J. Webb has set oút lo explain what is 
implied by the term stereo.,'and .illustrates how 
stereo can give added pleasure' to- the - serious 
listener. 

The scene is set with a shprt history; of stereo 
and explanations of the differences between single - 
channel mono and twin -channel'. stereo: ,Then, each 
link' in the chain of "the 'reprddücing apparatus is 
discussed and ,considered-from the various points 
of view such as expense,- size of listening room 
and other personal factors. Examples of typical 
commercial amplifiers speakers, pick -ups ..and 
turntables are 'given. Since this, book. is directed 
to those who are ' musical enthusiasts " first 'and 
foremost, and who are concerned with the ultimate 
sound- output rather than with the. methods 
whereby this is achieved, technicalities have been 
kept , to - a minimum' but guidance ' is :provided 
regarding the salient features one must -look for 
in coml'nercial- equipment and 'the. more important 
terms and expressions quoted -in manufacturers' 
sales literature - are,- explained sufficiently 
adequately. . 

While the emphasis is, understandably, ' on 
reproduction ,from gramophone discs, infprmation 
concerning tape'recording and. experimental stereo 
transmission by the BBC:is also :included. -D.D.R. 
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HE -I0 SUPER AMATEUR COMMUNICATION RECEIVER 

4 bands covering 550Kc /s to 30Mc /s 
continuous._ Operation 200/240 
volt. A.C. Special features in- 
clude: Easy to read illuminated 
slide rule dial -Built In Q multi- 
plier- Aerial trimmer- calibra- 
ted electrical bandepread on 
amateur bands -0.100 logging 
scale -noise limiter- AVO/MVC 
selector-stable oscillator and 
B.F.O. for clear OW and SEW re- 

ME-40 4-WAVEBAND taon -built in edgewise 

COMMUNICATIONS 
' mew' Dutp for 
phones or BTD spesksr. 

RECEIVER Supplied brand new and 
Junior version of HE -3u. Similar guaranteed with manual. 
style. 550 Ko /a-30 Mc/s. "S" Meter - $42 carriage paid. S.A.E. 
A.N.L. Bandspread- 720/240 v. AC /DC. for full details. Part 
224.15.0. Post Paid. S.A.E. for details. exchanges welcome. 

LAFAYETTE BRAND P TRANSISTOR 
RECORDING TAPES 

! 

TRANSRECEIVER 
TWO -WAY RADIO First grade quality American tapes. 

Brand new and guaranteed. Discoun us 
for quantities. 
5ín. 600ft. std. plastic .. 8/8 
510. 900ft. L,P. acetate ,. 10/- 
Mn. 1210ft. D.P. mylar .. 15/- 
51ín. 1200ft. L.P. acetate .. 12/8 
STín. 18JMt. D.P. mylar 22 /s 
7 n. 1200ft. std. mylar .. 12/8 
Tin. 18OOft. L.P. acetate 18/- 
71n. 1300ft. L.P. mylai 20 /- 
71n. 2400ft. D.P. Mylar 25/- 

Postage 2/ -. Over £3 post paid. 

ERSKINE TYPE 13 DOUBLE 
BEAM OSCILLOSCOPE 

Time base 2c s- 750Kc /s. Calibrators 
at 100Ko/e and Udc /e. Separate VI 
and Y2 amplifiers up to 5.5 Mc /s. 

In é t prdr jperf workingoe 0.0. 
Carr. 20/ -. 

CV2N3!s1D. 
DOUBLE -BEAM C.R.T. 

As used In Cossor 1035 scope etc. 
Brand new and boxed. 50/8 each. 
P. & P. 4/6. 

Average range up to 
miles freq- 
uency 27 
Mcle Band. 
Supplied 
complete 
with Teles- copic 
Aerials. 
Batter - 
lee. Per- sonal 
Earple- 
ces.Lea- 
t h e r 
carry - 
lnicasee 
and ins - truct - 
Ions. 

1.5 

i 

CLEAR PLASTIC PANEL METERS 
D'Arsoavai Moveswt Jewelled 
Movements. lt' /,aim, Sauare Frusta. ISta, 
Overall Behind__PPanel lilie.-Dle. Peas! 
Hole. Accuracy 9 ?. of Fall Scale. Surer 
Dials, Black Sumerals and Polatem. 
Frost Zero Adjustraat. All tl vw mov- 
ing Coil. Individually 'boxed sod gdsrW- 
teed. Available as iollows: 
10mA .. 22/6 SOV. DC 
50mA .. 22/6 100V. DC .. 
100mA .. 22/8 160V. DC .. 

150µA .. SS /6 1501nÁ .. 22/8 500V. DC .. 
100µA .. 29/6 è00mA .. 22/6 6O0V. DC .. 
200µA .. 27/6 Spppp3A .. 22/6 750V. DC .. 
bpp., E5/- 750mÁ .. 29/e 15V. AC 
50-0.50µA ., 29/8 IA. DC .. 2218 50V. AC 
í0Q-0-100µA 27/6 SA. DC .. 22/8 160V. AC .. 
300mÁ 

222 
/6 3V. DC .. 22/0 3002. AC ., 

ln.A 18 tOV DC 82/8 unti AC , 

Calibrated "S" meters 36/ -. A full rangse of larger clear p! 
and Bakelite panel ureters are available. SeN for Wu ira4W 
leaSet- Trade tercas available. 

s 

{ 

FIELD TELEPHONES 
Type "L ". Two line connection, gen- 
erator bell ringing. Complete tele- 
phons intercom. Supplied in excellent 
condition, fully tested and complete 
with batteries. Only 0í/s per pair. 
Carr. 5/-. 
Tyrpyee F ". As above but moulded 
belcelitecase(asillustratedl. Supplied 
ogpsplete with wooden transit case for 
field use. 24.15.6 per pair. Carr, 5/ -. 

Semi Automata, "BARS" 
Supe' speed key. 7 speed 
adjustments. 10 WPM to 
as herb as desired ( bt 
scale for reproduclociDle 
settings. Precision ttpool 

bass cod etállile stel 
211n. aef. 

&4.12.6. Post paid. 
MARCONI TF1440/4 STANDARD SIGNAL GENERATORS 
First release of this lamp us mark. 955c /s to 25Mc /s 41 Output /s up tom76 ti depth. Operation /250 idt Á C. Offered Sp 
really excellent condition, like new fully tested sad gMraatem. 
225. Carr.30 /-. 
TE-44 CAPACITY -RESISTANCE ANALYSER 

* Factory wired and tested, 
* C pschents bridge circuit. * Direct reading scales for eapeoi- 

tance and resistance. 
* Magic eye null 1a6f05,Or sas 

meter. 
* Checks opens. short,. leakage 

and intermittente. 
* Determpinea power faetor W 

eleetrelytiea. 
* 2 Turns ratio scales.. 
* Measures impedance. 

Capacity 4 ranges 2PF -2,000 MFD. Resistance 4 ranges 2 çphepa- 
200 meg. ohm. Turns, ratio cod impedance ranges. Read 1Pvula- 
tion resistance direct on meter to 200 meg. Size 10i x 7 x 5114. 
Operation 200/240 v. A.C. Supplied brand new with inetruotlose. 
215. Carr. 7/6. 

TE -30 RF SIGNAL GENERATOR 
Accurate wide range signal generator °ererl1nne'g 120kc- 240Mc/e 
on 6 bands. Directly calibrated. Variable RF attenuator. Opera- 
tion 200 /240 v. A.C. similar in appearance to TR-40 CR Bridge. 
Brand new with instructions, 812. Carr. 5/ -. B.A.E. for detalla. 
P.C.R.2 COMMUNICATION RECEIVERS 
Excellent 6 valve receiver. Frequency coverage on 3-bapde,800- 
2000 metres, 190 -550 metres and 0- 22Mc /e. Output for phono or 
speaker. Supplied in perfect condition 25~19.8 each. Carr. 101 -. 
The receiver can be supplied with an intarnel power supply cp 
operate on 200 /260 volt A C. at 39/8 extra. or pplug !n axtSrrim 
power supplies are 85/- extra. Full circuit aupplled. 
AVO WIDE RANGE SIGNAL GENERATORS 
Frequency coverage 50Kc /s to O0Mcls la six turret opera 
ranges. For use on standard AC. mains. Packed in o 
transit cases with accessories. Supplied in as new con taon. 
fully checked before despatch. 215. Carr. 101 -. 

Brand new guaranteed 
afe5 pair. S,A.E. ;or details. 

COSSOR DOUBLE -BEAM OSCILLOSCOPE 1035 
4ín. tube. Calibrated YI am lfer from 50mV to 50V. Bandwidth 
10MOfs. Calibrated Y2 amplifier from 5V to 500V with bandwidth up to 100Kc /s. Directly calibrated X shift providing time measure- ments from 15. microseconds to 150 milliseconds Supplied in guar- anteed perfect condition. 237.10.0 each. Carr. 30/ -. 
NATIONAL H.R.O. RECEIVER 

SENIOR MODEL. Supplied compplete with full set of pine coils covering 50Ke/s 
checks d before despatch sand ¢available as follows: 
Table !Model. Good used cond...8 ,0.19.0 Reek Model. As new pond gO8,116s,U8 Rack Model. Good used coud 

-' - N.B. -hack model is identical to table model with extended front panel to lit a 191n. rack. Carriage t1 extra. 200/250 volt A.C. power supplied for all above receivers, also sold separately 59/6. carr. 5 / -. S.A,E. for details. 
MINE DETECTOR No, 4A 
Will detect all types of metals. Fully portable. Complete with instructions. 59/8 each.. Carr. 
10/-. Battery 8/5 extra. 
SILICON RECTIFIERS 

SCR. 400V. P.I.V 
4.7 amp.. 

200V. P.I.V. 

800V. P -Ì:m. P .. 
500mA .. 

400V. P.I.V. 
500mA -, 

70V. P.I.V. 
lamp 

7/6 

5/8 

5/0 

818 

3/8 
OAIO3 miniature silicon 

. rectifiers. Id- each. 
UNIVERSAL AVOMETER Discounts for quantities. 
MODEL "7" Please add postage. 
50 ranges. Guaranteed perfect working order. Supplied com- 
plete with leads.- batteries and instructions. £11 each. Registered post 5/- extra. 

M 
.14% V11`" 

CR,119 COMMWIICATION - MINIPLU7C } TRACK 
RECEIsgVERS TAPE HEADS 

o 
/250 tvoltA C,o operat n, erase. Ó01y 29/6 set Ali & F. 80. 

Supplied in perfect wonting FIELD STRENGTH condition. 221 each. Carr. 30/ -. 
METERS MICROAMMETERS Frequency 0500 midroamp, 2iin. circular coverag 

Bush panel mounting. Dials en- 1- 250Mc /s. 
graved 0-15. 0- 600volta. Brand * Fitted with 
new boxed, 15/ -. P. & P. 1/6. 200 mice emit 
HEAVY DUTY %rA mueter. 
AUTO TRANSFORMERS witht l- 
0/115/280 volts step up or step escopfe down. Brand new boxed, ex- aerial, 
U.S.A. 8 000 w, 27.10.0. Carr. earpiece 
10/ -; 7.500 w' 215, care 21 an nstruc ons 89/8 post paid, 
LARGEST STOCK OF COMPONENTS IN THE COUNTRY. 
OPEN 9 am.-e p.m. EVERY DAY -MONDAY to SATURDAY. %er 

(RADIO) LIMITED 
Phone: GERRARD 8204/915.`' 
Cables SMiTHEX LESQUARE 

3-34 LISLE STREET, LONDON, W.C.2 
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ER ANS I.S'lO Rs 
AD140 25/- OA:D2 5!6 2x0072 mat- 
AF102 27/8 0A210 9/6 ched pair 
AF114 11/- OC16W 35/- 16/- 
AF115 10/6 0019 25/- 0073 161- 
AF116 5/- 0022 23/- 0074 8!- 
AF117 9/8 0023 33/8 0075 5/6 
AF118 20/- 0024 29/- 0076 8/6 
AF124 111- 0025 12/- 0077 12/- 
AF125 10/6 0C26 25/- 0078 8/- 
AF126 10/- 0026 2416 0079 8/- 
AF127 9/6 0029 25/6 0081 5/6 
GET113 6/9 0030 40/- 0082 10/- 
GET114 816 0035 12/- 0083 4/- 
GET115 9/6 0036 21/6 0084 8/- 
G ET116 17/- 0041 8/- 0C122 16/- 
GET12%) 30/- 0C42 61- 00123 20/- 
OA5 8/- 0043 12/6 0C139 8l- 
OAS 5/6 0044 5/- 0C140 19/- 
0A7 6/- 0C45 5!- 00141 311- 
OA10 8/- 0046 27/6 00169 10/- 
0A70 3/- 0047 301- 00170 8/6 
0A73 3/- 0057 16/- 00171 9/- 
0A79 3/- 0058 17/6 00200 10/6 
0A81 2/- 0059 18/6 00201 291- 
OAK. 3/- 0060 17/8 00202 24/6 
0A86 4/- 0065 22/6 00203 13/- 0A90 3/- 0066 25/- 0C204 19/- OA91 
0A95 

3/- 
3/6 

0070 
0071 

6/6 
4/3 OC205 30/- 

0A200 51- 0072 5/8 00206 301- 
SETS OF TRANSISTORS 

Set No. I. Comprising 0044, 2 x OC45, 
0081 Driver, matched pair 0081, 20/, 
Set No. 2. Comprising 0081 Driver, 
matched pair 0081. 10/-. 

American Recording Tape. Standard 
play 51n. spool, 6007t,. 9/8: 5110. spool, 
8501t., 11/9: 7in.. spool. 1200ft.. 1419; long 
play 51n. spool. 900ft.. 12/6; 5110. spool. 
1200ft., 15 / -: Tin, spool. 1800ft.. 19/8. 

CATALOGUE 
Our 1964 54 page Catalogue Is now 
available. Please send 1/- In stamps for 
your opal.. Trade catalogue also avail- 
able, for which please attach your 
business letter heading. 
Catalogue supplied FREE with all 
orders received. 

PRACTICAL WIRELESS April, 1964 

AMPLIElIRV 
Transistor :Amplifier 1 wail, 2 Input points 
xith sensitivities 01 I0 mV and 2ú0 in V, 
isolated 3 ohm speaker output. 42/ -. 

Transistor Amplifier 15 watt. operated 
from a 12v. battery, push -pull output. 2 sep- 
arately controlled input, 15 gus, 

3 watt valve amplifier, controls: volume, 
treble, bass with on -o3, valves EZ58. ECL88, 
£ 4.19.6. 

Amplifier 12 watt output to suit 3, 7 or 15 
ohms speaker, 5 valves, EF86, 12AX7, 2 z 
21,84, EZ61, 15 gas. 

MULTI -RANGE TESTMETERS 
Caby M1 
Caby B23 
Eagle EP10S 
Model 20011 

Eagle EP508 
Caby A10 
Taylor 127A 
Eagle TK20A 
Eagle EP30K 

.. £2 14 0 
-- £6 10 0 
-. £4 12 6 

£5 5 0 
.. £9 19 6 
.. £4 17 6 
.. £10 0 0 
-. £2 9 
.. £6 19 8 

MICROAM:tfETERS 
MILLIAMMEI'ERS 

0-50 µA, 39/6. 0-500 µA, 32/6. 0-1 mA, 27/6. 
0-5 mA 27/6. 0-300 v., 27/6. "S" Meter, 35!- 

(ilt.A 'HOP HONE CSII'S 
BSR TÚ12 unit, with Mono TOSS car- 

tridge, £3.19.6. 
BSR 007 unit, with TCBM or TC81i 

cartridge. Mono, £4.15.0. 
BSR GU7 unit, with TOSS cartridge. 

Stereo, 25.5.0. 
Garrard Autoslim, automatic, with GCb 
Mono cartridge, 27.15.0. 
Garrard Autoslim, automatic, with EV26 

Stereo cartridge. £8.10.0. 
Garrard Autoslim, de luxe, with GC8 Mono 

cartridge. 211.5.0. 
Garrard Autoslim de luxe, with EV26 

Stereo cartridge, 212.0.0. 
BSR Monarch UA14, with TC8 Mono 

cartridge. 26.6.0. 
BSR Monarch UA14, with TCBS Stereo 

cartridge. £7.7.0. 
BSR Monarch ÚA16, with TOE Mono 

cartridge, £6.19.8. 
BSR Monarch UA16, with TC8S Stereo 

cartridge. 27.19.6. 

,ti ADL 
C 

AO. 

103 LEEDS TERRACE 

WINTOUN STREET 

LEEDS 7 

MICROPHONES 
Acos Mic 39/1 . .. .. £1 11 
Floor Stand Adaptor .. 12 
Acos Min 45 ,. .. .. 19 
Table Stand .- .. .. 12 
Mie 1000 .. .. -. £1 18 
Table Stand .. .. -. 7 

Acos Min 40 19 
Floor Stands MS4-3 sections £2 19 
Table Top Stand .. .. 8 

TERMS: Cash with Order or C.O.D. 
Postage and Packing Charges extra. 
Single salves Id., Minimum Parcel 
Post charges 2/ , Please include 
sullicient postage with your order. 
Minimum C.O.D. fees and postage 
l'e. 'These Postal Rates apply to 
U.K. only. For full terms of business 
see Inside cover or catalogue. 
Personal shoppers 9 a.m, to 5 p.m. 
Mon. to Friday, Saturday le a.m, 
to I p.m. 

TIME IS MONEY! 
With today's high labour costs, this old saying is particularly true. What has 

this to do with catalogues? A catalogue that lists all the components you are 

likely to need - over 5,000 - and indexes them fully and accurately must save 

you many hours of searching. With our well -known by- return Mail Order Service 

we save you even more time. 

Most of the items we sell are at standard prices. We don't give stamps, but by 

saving you time we save you money! If you are unconverted send the coupon today, 

together with 2,6, plus 1/6 

postage and packing. You 
may find it the best in- 

vestment you ever made. 

SHOP HOURS 
Mon. 9 -5.30 
Tues. 9 -5.30 

WED. CLOSED ALL DAY 
Tours. 9 -5.30 
Fri. 9-6.30 
Sat. 9 -5.30 

r 
PLEASE WRITE YOUR NAME AND ADDRESS IN BLOCK CAPITALS 

NAME 

ADDRESS 

HOME RADIO LTD., Dept. PW, 187 London Rd., Mitcham, Surrey 
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TEST GEAR 

accessories 
Part 3 BY C. MACKAY 

CONTINUED PRAM PAGE 1955 OF THR MARCH 16SUp 

THE cathode follower is a device which employs 
100% negative feedback and therefore cannot 
amplify. The reader may begin to wonder why 

it is,ever used at all. . The reason is that although 
it has a very high mpedaáce input, it has the 
ability i,f being able to work into almost any 
output impedance. It could, therefor., be 
described as au impedance transformer. 

When using an oscilloscope in the examination 
of low -level phenomena the, high input impedance 
is very important and necessary, but if there is a 
high degree of amplification inside the 'scope the 
hum picked up from the mains" wiring by the test 
leads may be so extensive as to mask any other 
low -level signals present. if the test leads ware 
connected to A low impedance, pick-up of hum is 

Fig. 9t The circuit of the cathode follower probe unit. 

virtually eliminated. The cathode follower, there- 
fore, tulfils the requirements of having a low 
Output impedance while retaining a very high 
input impedance. 

A CATHODE FOLLOWER PROBE UNIT 

it is -now proposed tq ive full details for the 
construction of a cathode follower. probe unit. The 
theoretical circuit is. given in Fig. 9. It 
will be seen that a simple aitenuator has been 
included which gives a 10:.1 reduction ratio. If 
this is not required 'it could easily be omitted. 

oscilloscope thin 'this should bd used. 'Oar the 
other hand, if the reader wish,t to mmnqIke.$ R l 
power pack a suitable circuit . which may 
cheaply constructed is show* in fill. 10. 

BUII;pING THE PROBE UNIT 
The probe unit was 'built inside au old 

cylindrical i.f. transformer screening can and it 

Fig. IC:' A suitable power supply circuit for the probe unit. H 
cliAtns 

er 

Power supplies required are 150-250V d.e. at 
about 12.SmA and 6.3V at 0.3A. In order that 
no hum should be induced inside the unit a 6V 
battery was used for the heater supply, while h.t. 
was derived from a small workshop power unit: 

If á power supply is available from the 
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would .seem ,very , likely- that most constructors 
havesoaie ;old, screening can which would - do. 

The size ':and .shape of the screening can is 
unimportant so long as all the components can 
bz comfortably mounted inside. The author's 
screening can was 2fin. in diameter and. 3áin. high 
with a$wist -on base. Inside, a circular piece of 
paxolin: tin. in diameter was-mounted about -lin. 
above the base on pillars: A }in. hole and other 
smaller holes were drilled in the centre of the 

Ng. -l'Mis(drove) Drilling details of the paxolin panel; 
UI (ruht) complete wiring diagram of the probe. 

WIRELESS April, 1964 

required, since this type of switch did not project 
out into the can and thus did not interfere, with 
the other components. The switch was mounted 
well up on the can as near the probe as possible. 
The connecting cabres are passed through suitable 
holes in the base; The output to the oscilloscope 
consists of a length of coaxial cable. Several (say 
six) ventilation holes should be drilled to keep the 
unit cool and a length of flex, terminating, in a 
crocodile clip, should be attached:to a solder tag 
on the top of the can. 

OPERATING INSTRUCTIONS 

The unit is connected to the oscilloscope and to 
the power,pack. The clip is attached to the chassis 
of the instrument under examination and the probe 

;amain to take the valveholder as in Fig. l la and 
dos components ° were mounted on the valve side 
.t:the.paxolin in a; manner, similar to that used for 
printed cireuits as ,shown in Fig. 11b. In fact a 
piacircuit could have been used effectively and 
this method\Of construction of the, probe unit is 
weII;worth` investigation by the experimenter. 

The actual' probe part was constructed in 
exactly, the same manner as that used for the 
detector probe (see last month's issue). The 
atterivator switch used was a two -pole, two -way 
wavechai ge' switch,- although . only one pole was 

COMPONENTS LIST FOR CATHODE 
FOLLOWER PROBE UNIT 

RI '9 -1 =Mí2 (or 4.7MS2 4.3MS2 in _series) 
R2 -IMO 
R3 ;'4.7Mí3 
R4 I soí1 
RS í10kí2 
CI 2,000pF'ceramic 
SI I pole, 2 way (see text). 
VI E . 1 ' Mullard. 

Miscellaneous: 
I+ B Gralveholder. 16- S:W.G.. wire ,(about 6 
Inches). : 2mm. Systoflex . (about 6: inches). 
4 inches of 'copper or brass tubing to take 6 
B:A. studding. 2 yards of coaxial cable: 6 yards 
of single flex OR 2'yards of 3 -way flex. I croco- 
dile' clip. I wire retaining clip. I Meccano 
right- angled. bracket. I screening can (see text). 
Neu. ' boles, solder tags. 

$swg wire --- 
2mm. systotiex- - 

6BA tubing -04 
Probe _ 

assembly 

Crocodile 
clip 

er tag 

Power cables 19 utput cable ; 

is used as if it were an ordinary test probe.' The 
unit gives a reduction of the' input voltage. by 
about one part in 40. 

No hum is either induced within the probe, unit 
or picked up from outside the'unit. - 

There is no phase shift or phase distortion and 
the unit shows no distortion of waveform at 
10Mc /s. 

The completed unit is very reliable, sturdy and 
efficient. Note that the output voltage to the 
oscilloscope- has a d.c. component which is 
normally removed by the isolating capacitors: of 
the. oscilloscope. 

Next month Part 4 
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TOP QUALITY -LOW COST 4C R Ci., AMATEUR RADIO EQUIPMENT 

WILD YOUR SHORT WAVE LISTENING 
CR 66 COMMUNICATIONS ' 

RECEIVER 
THE FINEST 
SUPERHET 
KIT EVER 
OFFERED I ° 

- s 

..- 
\ 

4 
9 

ie t f r 
Frequency Range i1, \ 
540 Kc; s to 30 Mc s V .. 

in four Band- 
switched ranges. 
Electrical aandspread. Coil Unit wired ready and I.F. Trans- 
formers factory aligned, no tint equipment required. Tempera. 
cure 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 cape recording etc. Valve line- up- ECH81, EBF89, 
ECC81, EL84, EZBO. EM84 (Optional extra). For 200 -250 volt 
A.G., Cabinet sine 16 x 6} x Nin. 

' £18.5.0 Complete Kit with 17 -page Instruction Manual 
Tuning indicator parts with EM84, 17th. Carriage 69 -. 

"5" METER CONVERSION KIT NOW AVAILABLE 
M.P. TERMS AVAILABLE 

CAN BE SUPPLIED READY BUILT, PRICE ON REQUEST 

STATION WITH CODAR.KITS. * P.R. 30 R.F. PRESELECTOR * 
Frequency range 1.5 -30 Mc /s. Substantially improves 

the performance of any superhet receiver. 
G4HZ writes . I om 
delighted with it, it improves my 
Eddystone 640 in all respects. _. 

The difference with the Pre - 
selector isa (ontasuc, a weak 
signal on 15 metres about S2@' 
changed to S8. On the L.F. `1, Ali 
Bands, unwanted noise and 
mush ,s cut out. ;.. 

G3RIA writes ... The results 
in conjunction with my Eddy - 
stone 888 are amazing. Signals are twice as strong with much 
higher signallnoise 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 BUILT, with all plugs, cables. 
Now available in two models. 
P.R.30 for external power supplies 180.250 volts H.T., 6.3 volts 

I amp. L.T. (obtainable from receiver). £4.17.6 - _err. 316. 

P.R.30X self powered with internal power supply for 200 -250 
volt A.C. Will provide 200 volts up to 25 Mla. and 6.3 volu 
I amp. for ocher accessories. £7.2.0 Carr, 396. 

CODAR -KIT CR 45 MAINS T.R.F. 
World -wide short wave reception, North -South 

amateurs, shipping, 
Separate 

SHORT WAVE RECEIVER 
America, India, Russia, Far East, Australia, 

etc. 
bandspread. 

motion vernier drives. 
plug -in coils, factory aligned. 

in frequencies and degrees. 
3 watts for 2/3 ohm speaker. 
ECC81,EL841E280. 

Silver and Black, control knobs Grey. 
panel phone jack. 

g CR 45 CODAR -KIT, with valves £7.7.0 Carr. 496. less Cabinet 
Ql 

coil changing and detachable louvred rear panel 28/6 
free. Extra coils 499 each. 

PRICE ON REQUEST. 

.:__ 

* electrical --. * Three slow 
\ * Low loss polystyrene 

r-- 
- 5 * Dials calibrated 

- - \... ''', * Power output * Valve lineup: 
. _ * Front Panel * Provision for 

Superb modern styling and Top quality components chroughout. Complete 
and 3 Coils. 10.28, 25-75, 60-176 metres. Instruction Manual I I pages, 
CR 45 Cabinet Silver Grey Il x 5} x lin. with sliding door for easy 

Instruction Manual only 4f. post * CAN BE SUPPLIED READY BUILT * THE MINI- CLIPPER 
* Miniature I valve short wave receiver. 
* Low lose polystyrene 

plug -in coils; factory 
aligned. 

* Air spaced ball bearing 
condensers. * Provision co add,two - 
transistor amplifier. 

* Battery lasts months. 

Can be hu'dt in one evening, ready to 
fascination of Short Wave listening at 
MINI- CLIPPER CODAR -KIT, valve, and 
Instruction Manual 4 pages, 3616, carr. 
Electrical Bandsprlad available. Instruction 
post free. 

*1 * THE SUPER CLIPPER .* 
I * Peak Performance short wave p fa battery receiver. 88 !ó 39 
1 * Large precision dial, dual slow 

-. I motion drives. i * Bandspread on all Bands, 
VI 

. 
1 * High gain valve /transistor hybrid l-Ì 

circuit. sie ` I * P . 
B_. l 2 Mullard transistor amplifiers, may- i, pre assembled and tested. F 

I * Low loss polystyrene plug -in coils, 
1 factory aligned. r * Batteries last months. 

switch on, to bring chef Easy to assemble, this famous Short Wave Receiver brings a 
very low cost. Complete new world of listening pleasure to your finger tips. Complete 

one coil 25 -75 metres.' SUPER- CLIPPER CODAR -KIT,' valve, transistors, 2 Coils 20-60, 
296. Extra Coils 499 each./ 55.180 metres. Instruction Manual 7 pages, 8896i, carr. 296. 

Manual only 2l. Front Panel Silver Grey, 10 x 71in. 699 extra if required. Extra 
1 Coils 499 each. 

CODAR -KITS are famous for PEAK PERFORMANCE, EASY TO FOLLOW INSTRUCTIONS, CLEAR P,.CTORIAL 
DIAGRAMS. Some of the Top Quality names who supply material for CODAR -KITS ... MULLARD, BRIMAR, JACK- SON, DENCO, ELECTRONIQUES, THORN, A.E.I. etc etc.... only the best is good enough for the high CODAR stan- 
dards which make complete success certain. 6d. in stamps brings illustrated leaflets. 

CODAR RADIO COMPANY 
BANK HOUSE, SOUTHWICK SQUARE, SOUTHWICK, SUSSEX 

G3IRE CANADA: CODAR RADIO OF CANADA, TWEED, ONT. G3HGQ 
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A NEW 

INTEGRATED 

STEREO 

AMPLIFIER 

alift° 
Continuing in the tradition of high 

quality with economy, Armstrong 
introduce a NEW Integrated Stereo 

Amplifier designed for the Decca 

Deram and other high -quality ceramic 

pick -ups. 

MODEL 222 Providing 20 watts out- 

put and facilities for radio tuners, tape 

recording and playback and for any 

ceramic or crystal pick -up. Suitable for 

use as the basis of an extremely good 

yet relatively inexpensive high fidelity 
system. Price 

£27.10.0 

Alternative self -powered tuners, 

matched both in styling and perfor- 

mance to the 222 Amplifier, are 

available'. 

224 FM Tuner 
223 AM FM Tuner 

.-. C22.10.0 

... [28.15.0 

Optional cases of teak and vinyl -hide 

are available for all models. 

Price L2.15.0 

Write for descriptive literature_ to Dept. PAA 

ARMSTRONG AUDIO LTD. 

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

April, 1964 

Anatomy of a 

Superior 

Soldering Iron 
The Solon range of electric solder- 

ing irons includes 15 and 25 watt 

models for radio, TV and electronic 

equipment; 65 watt models for 

household and workshop use. Larger 

models up to 240 watt also available. 

Select a 

SOLOPi 

ti ft. flexible 

lead with 

cord grip 

Heats up 

from cold 

in 21 mins. 

Will give 

a lifetime 

of service 

25 watt 

model for 

radio work 

Heat 

concentrated 

TRADE MARK ÌI in bit 

Used in industry for over 30 years 1 - 

Obtainable from your usual radio or electrical supplier 

IS/401 

Scamp DUKE &CO.(LONDON)LTD. Phone 
for Free 621 3 Rornior d Road. Manor Park, E,12 ILFord 

List Liverpool St. -Manor Pk. -10 mins. 6001;2'3 

REGUNNED TUBES 

Guaranteed I Year 
21 m.__ 9916 , 

Ins, and Carr. 10'6. 
j 7916 Add 10'- refundable 17in. 

on OLD TUBE 5,14 - _' 

(110° Tubes m stock.) 15,14 
12ín. 

5916 . + _, /,,c -' /' 

- 

EX- MAINTENANCE TESTED TUBES 
S atisfaction Guar nteed. 

15- 36'24, 14KP4, 141, 121, 31174, 
and others: Car . 5' -. 

TELEPHONE 
HANDSET 

per pair 1516 
G.P.O. standard 
pattern. House to 
Workrhop.garage, 
inter- office, etc. 
Works off any 
small battery. P. & 

' P. 4,6. 

SPARES 
Condensers. 100, 
10' -. New Assorted 
electrolytics & PFs. 
Resistances 100 
S' -. Asst. sizes, 
watts. grades. 
VALVES 9d. ea. 
1.000's of Valves 
available. P.P. on 

1 -4 6d., 12 1'6. 

SPEAKERS 

-719 EACH 
bin. Bin 7 n. x 4in. 
Money -back guar - 
anteed. Enquire 
for other sizes. 
Ex. mid. salvage. 
P.P.2,3. 

TV EXTRAS 
AERIALS 25'- _ 

Indoor combined. 
Complete with 'd.4 
12ft. co -ax. and ° -f { 

1j. plug. P. & P. 2'6. - .,1 
AERIALS 35'6 -'i 

Loft Combined 
BBC with 3 ele- 
ment ITA universal 'Ca 
fitting. 1 

P. & P. 3'6. A 

Co -ax Cable 6d. y 
per yd. Plugs I'3 ea . 

LEGS- Complete 
with fittings for i 
any set, 35'6. 

17 £11.10.0 

14 íi7.10.0 
12 months' Full 

Written 
Guarantee. 

Channels for all 
areas. 

Demonstrations 
daily in our Shop 
Personal collection 
advised. 

Carr. 14in., 20' -, 
17ín., 30' -- 
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GGG this business 

To those with but a limited knowledge of mathe- 
mgtics, the operator "j" encountered in textbooks, 
is o quite mysterious and deterring character. This 
article sets out to explain in simple terms the 
meaning of "j" and how it makes circuit calculations 
easy. 

UST' of us, when we think of numbers, 
usually think in terms of things. The figure 
5, for instance, conjures up thoughts of five 

people, or five apples,. or five radio sets waiting to 
be repaired. .Because ..of. this it is only natural 
that, when we think of manipulating numbers, we 
instinctively think of manipulating things. Five 
minus three raises in our minds the vision of three 
of our radio sets repaired and returned to the 
customers and only two remaining. And so on. 

The limitations of this way of thinking about 
numbers starts to show up when we come to 
negative (or minus) quantities. We can Imagine 
five, radio sets minus three,, but how about live 
radio sets minus six, leaving one minus radio set. 
Silly, isn't it. It's bad enough trying to visualise 
negative quantities at any time, but when we open 
a book on radio theory and find that this "j" 
which is often referred to is not only a minus 
quantity but the square root óf a minus quantity, 
we are likely to give this " imaginary " quantity 
away as, being well beyond the limits of our 
particular posers of imagination. Try to imagine 
what the square root of minus one radio set looks 
like! 

What most of us overlook, and what teachers 
of 'mathematics seldom seem to get round to 
explaining.. is that there isn't really one .mathe- 
matics,. but a whole host of them, and in each one 
the numbers and symbols and processes, such as 
addition, multiplication etc., all have slightly 
slightly different . shades of meaning. At the 
moment we are concerned with two of the varieties. 
For 'want of better names we could call them the 
"`Mathematics of Things, and the " Mathematics 
of Measurement - 

The "Mathematics of Things is the kind of 
mathematics we have already mentioned. it is 
concerned with things like apples and people and 
radio sets, and is oldest kind of mathematics 
known to man. All of us know this mathematics 
and can ease it without trouble, and there is no 
need ,to explain it further. 

The Mathematics of Measurement, however, 
although it uses the same numbers and symbols 
and processes, is actually afar more sophisticated 
business,'and only began when man had learnt to 

By Ray Narlltpt 

cultivate the soil: and the ownership of land and 
the exchange of commodities had begun. `Let us 
compare the mathematics of measurement and the 
mathematics of things, and see how different they 
really are despite their superficial resemblance to 
each other. 

Distinction Between Things on Wen 
The first fact we discover is that numbers, .like 

one. two, three etc., have a distinctly different 
shade of meaning in the mathematics of measure- 
ment to their meaning in the mathematics of things. 
One man or one apple or one radio set is an exact 
description of quantity. lt.means exactly, precisely 
and definitely one. But in the mathematics of 
measurement, one inch or one gallon or one mile 
hasn't got the same kind of meaning at all. One 
can draw two lines and say they are an. inch apart 
as near as can be measured. but who can say they 
are absolutLly and definitely and exactly one inch 
apart? And anyway what is one inch? It isn't two 
lines on a piece of paper. it isn't even the piece 
of paper between the two lines. It isn't anything 
which we can sec or feel or weigh. In short, an 
inch is not a thing at all. It is an idea which exists 
in our minds, and which we can use to help to 
explain the, world around us. So the first great 
difference is that. 'the one mathematics deals 
e,sentially with things, while the other deals with 
ideas. 

This fact enables us to do, in the mathematics 
of measurement, what would be impossible and 
absurd in the mathematics of things. 

If we chop a radio set in half we cease to have 
a receiver-at all in any sensible meaning of the 
word. But if we chop an inch in half, the two bits 
are exactly the same kind of thing -that is, length 
-as the original inch was. If we divide our radio 
set into enough bits we will finish up with a 
collection of molecules and atoms which have 
completely lost every trace of their original radio 
character. But we can go on dividing a length 
indefinitely without its ever ceasing to be a length. 

Even when we do simple addition there is a 
subtle but very distinct difference. In the mathe- 
matics of things, we can add three radio sets to 
two radio sets and have five radio sets; In the 
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mathematics of measurement however,, when we 
add, three .inches':and two inches wet don't really 
have five separate inches; but we get, one length 
of . five inches. So while it may be a kindergarten 
howler to.sayrfive ones make one, it would be 
quite Correct to say that' five lengths_ of one inch 
make orte length of five inches. So,next, time junior 
tells that five ones make one, dön'tlaugh.He May 
be quite right! 

When.. we come to subtraction,' and - minus 
quantities, the differences - between the'mathematigs 
of . things and the -mathematics of i measurement 
really begin to shdw up: Suppose we have five radio 
sets and, take thtee away. Three from five, leaves 
two. Suppose we ,have a length of five inches and 
take three inches away: Again three"fromfive leaves' 
two. The situation is exactly' the same, or is it? It 
might. appeartoibe'until- we`ask what has.happened 
to the things which were taken away. 

In 'the r case . of the. radio sets we must literally 
have taken three ,away; .sent them back to the 
customers, or dumped them on the local rubbish 
tip or, broken them up. But what about '. the three 
inches which Were taken away "? They've 
completely disappeared, not a',whisker or even ,a 
smell is left. Lewis Carroll, who whep he'was not 
Writing children's books, was 'Charles Dodgson,;'a 
professgr' óf 'mathematics at Oxford,, mst have 
had this :kind of subtraction in mind when fie 
wrote about the ,Cheshire Cat.gradua(ly, disappear- 
ing until only the: grin was left floating in the air. 
This is typical of the kind of paradox we can get 
into when we startthinking of ideas as if they were 
actual things. 

Negative Quantities 
In theexample of 'subtraction.given aboye,. it is 

at least possible to,do'it'in,both cases. But what' if 
wç have five,radio sets and try to subtract six. We 
immediately -get into the realms of ,absurdity. One 
just can't have minus, one radio 'sett consuming 
minus, a couple, of ,hundred watts and occupying 
a hegative'amodnt of space. True, we, often speak 
of negative quantities of things in the sense that 
we may owe somébddy a set which isn't. in stock. 
But, here again, we are really dealing' with 
Measurement of aniounts, and .are no longer 
Working ,with the mathematics, of-'things. 

'Although ;we ,can't make sense of subtracting 
six= radio_sets, from five, we can make very: real 
sense tof. subtracting ,six inches 'from five inches. 
The best 'way'to explain this:is,to begin.by drawing 
a'dia,gratn of . what ;happened; when we subtracted 
th{ee`inches from fiveIncies. We began' with, five 
inc}tes,`,like this, . 

Then w_ a subtracted three inches, which looked like 
this, { ='3 
and, we, finished with.' two, inches, `which' looked 
like'this. 

2'- 

'If ssie:hád aCtuaUy .taen away" three.. inches, 
they oúght to:be- lyingpm a little pile in the corner. 

WIRELESS , April, 1964 

But they aren't. So therpnly way we can really 
make sense of the subtraction: is to consider the 
five inches, as a distance, in ,one: direction,; and the 
minus three inches as a, distance in the opposite 
direction.' So; what we are really doing: is not sub- 
tracting at all but &DDING a 'positive distance 
(which is á distance ,in ane;c(irection),to,,a'negative 
distance (which is a , distance .'in .the' opposite 
direction).. Looking 'at things, in? thisxway we can 
draw a diagram like this. 

Start 

And now, when we try to subtract" six, inches 
from five inches w0- don't have the slightest trouble. 
VVe finish ,up with minus onelinchand our diagram 
looks, like this. 

The minus one inch, simply means tha we have 
finished uprin the opposite direction to; that in 
which we first started. 

,Let us take another 
sketch ;below, 

example as shown in' the 

+3 

+-Start 

',Here we have a diagram showing :plus 3in. and 
minus 3in: separately. What is -the difference 
between them? Simply that they are going in the 
opposite. directions. Now we know ip mathematics 
that ïf;we multiply a number such às 3 (plus 3,that 
is!) by.a minus gttantity'we get a minus answer. 
'For instance 3-x -1 = -3. Etutwe have.just' seen 
that the only difference between 3 ,and -3 is that 
they are going in opposite directions. So multiply - 
ing, a "quantify by a %milJus quantity' .means 

"`swinging" it round'to! the opposite'direction. For 
instance in -multiplying 3 . by -5 ,We are really 
doing two things. We'are ;swinging the,' 3 round so 
that',it goes in the opposite'direçtïon. and becomes 
-3 and then we are "stretching" it to five times 
its brevious'length: 

Both of these processes would be meaning`lessin 
the language of the mathematics'; of -things; but 
make common sense.; in the Mathematics '.of 
meastrerrleft. 

An Operator , 

When used in this way in _multiplication, the 
minus sign is no longer_ a symbol for mere, subtrac- 
tion. Its meaning hasbeen changed, and' extended 
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Ì TRADE ENQUIRIES 
INVITED RADIO CLEARANCE LTD Telephones: 

SSeum 
9188, 

EST. 
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 
FEAT ORES 

Ready -built amplifier with tour 
first -grade !Nullard transistors. 
Plays 45 R.P.M. pop records. 
Built -in automatic stop. 
Lightweight and portable. 
Instruction leaflet supplied. 
Crystal pick -up with expendable 
stylus. 
Operates from a 9V battery (3/9 ext.) 
Available in two oolours -- :ream/ 
red or cream /blue. 

Motor and pick -up deck 

A real "FAMILY FAVOURITE ". 
Ideal for Teenagers. 
For use ANYWHERE. 
Hours of amusement for the 
younger members of the faintly. 
Assemble one of these amase 
Players lo lesa than 90 minutas; 
supplied In 3 complete units with 
only 10 connections to make. 
Approximate dimensions 9 x e4 x 41n. 

(2/6 P. & P. 39/6 ONLY 79 6 
Ready-built trd amplifier. complete 

St l control an L ssear(2/- AP.)j w (Plus 5/- Portable two-tone case with handle, and /. or any unit wild expanded metal fret. (2/- P. & P.1 1 separately. 

Loudspeaker Bargains Still Available 
Enormous purchases of Brand New and 44uarant pet' Pie..e) loudspeakers enable us to offer these units at THE LOWEST 
PRICES EVER ! Don't miss this olden opportunity m to obtain a first-grade permanent -magnet LOUDSPEAKER sett the production line at LESS THAN THE NIAN UF'ACTUR EIR's COST! Read carefully the prepared list below and eleose OW the right speaker for the Job-COMPARE THE PRICES ANY -WHERE! SELLLNti: FAST -STOCKS CHANGING RA I'. 

SCHEDULE OF LOUDSPEAKERS AVAILABLE 
!Hamner Bows finned. 
In Nonni in linse in oils.. 

2 

2} 
2t 

át 

7000 80 
7000 35 
7000 50 
7000 80 
8500(a.11.1.) 3 
7000 3e 

hice 
si- 

Si- 

a/6 
s/s 

Elliptical Ban. /wiped. 
Si. in Iln. Mai. Prses 

5 x 3 

5 
x 3 

x 3 
5 x 3 

6 x 3 

0000 
7000 
0000 
6000 
7000 

3 7/6 
3 C- 

S 816 
26 6/6 
25 101- 

Dlsmie.r 
in inat.. 

3j 

4- 
4 

ewrHe.l 
Si. 
6 x 
8x 4- ex4 
8 x 4 
6 x 4 

Bows 
in lino. 

0500 
7000 
4000 
7000 

Boy. 
in lines 

505)) 
4000 
7000 
8300 
9500 

/mined. 
'e Mae. 

50 
'L5 

95 
36 

IlM,n.w Bows IepN 
Prix w *aim in Una. as Maw 
le/e 4 9600 xp 
11/6 s 6000 3 
MS " 6000 6 
11/- 5 7000 3 

5 70(4 5 
a 76o0 s 

/mood. 
in oho.. Prior 

Ill- 
Sig 

9 St- 
3 

10/,. 

trae 

al- 
S/- 

a/a 

/popie.i Suu. /mood. 
Siie In fines in Mm. P.O.. 

7 x 34 9500 3 10/6 
8 x 21 8000 3 s/e 
0 x 21 7000 5 0/- 

Pew. /ers& .lie Y Nsi P..a.... 

S000 a Ne 
SAW 3 10/4 
Hov 5 10/6 
7000 i wl i 

eugr(wi B.r.. Impel, 
Sim in law in Mow 

ax21 8600 5 

6x91 6600 3 

a x 21 9500 4 ix2j 9600 5 

ALLOW al- sash Speaker for postage and picking, and please specify the exact :-equirtmenta -the nearest available will be ssst.' 

Prior 

9/a 
tel 
10/ 
lW- 

OVER 50,000 SOLD AND STILL THE DEMAND 
CONTINUES FOR OUR "HEAVENLY TWINS" 

Ask for a demonstration fu 
the shop. 

"CAPRI" 
Sensitive ! 

Super- selective 1 

Superb 
Speaker I 

ROW ONLY 
79/6 

(2/- P. 6t Pkg.) 
Pocket Super - 
het MW and 
Droltwich LW 
Size 44 x2l x liln. 
Constructional data 1/9 Post free. I 

The beet and 
easiest transistor 

build- yourself 
acts available. 

Send S.A.E. 
for FREE 

PARTS LIST 

a First Grade 
MULL ARD 
Transistors 
Diode(%) and 

all components 
BRAND NEW 

and 
GUARANTEED 

Choice of a dozen stations 
In daylight .. . 

THE "CONTESSA" 
"Qt F:F \ UF l'1IES1 AI.L" 

ONLY f9.19.6 
(3/6 p. @ pkg.) 

PORTABLE and CAR RADIO 
WAVEBAND SUPERHEL 

Construction manual VD Post 
Free. 

Inclusive 6d0forallusooiated componente, ease, battery CONTESSA £9.19.6 and instruction Book complete io every d.' -" 
ANY FARTS SOLD SEPARATELY ON THE CAPRI 2l4 

Bsltery 79/6 BU I011-111T a0H01B gate. 

(plug 8/6 
P. a P.) 
(plus 9/. 
P. P.) 

SELECTED BARGAINS 
Beautifully geared AM /FM 2 Gang Condensers. 4/8: Am. /FM IFT's 465 kc /s and 10.7 Mo /s, 4/6 pair: Magnavox Crystal Tape Recorder 
Mikes. 1218: Double-tuned 

diOTransistor 
ferrox IFT's Q120, 470 kc /s, 5/6 pair; translator sob min 7 mm coil net (4) 4/0. the set; Plessey - 

4/(1. 
TRAN9 STOR.S: Set of 6 (RF and LF) including 

1 
watt matched 

tipair. 
heat sink and diode. 13/8 the set: OC46 4f8, PXA101 S/S. A/115 

eD ovi 8 n for addit onalpostagge and 
envelope 
packing charges to enquiry. 

fd de ay. 
no C lia With Order we C 

mine 
an Orden eer le/. 
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PROOF OF THE PUDDING! 

Letter from Group Capt. D. H. 
I. 

of Capel, Surrey - 
"I am very pleased indeed with the 

2 metre Transmitter. 
It is beautifully 

I haVe worked into 
and 

European 
ve countries, 

including 

se It makes a worthy 

companion 
Switzerland. old Tiger TR.300 

companion 
os my 

AIM Transmitter 
owu 

which 
have come 

the best 
the 

1 
have 

frequencies." 

Original can be seen on request. 

Send Coupon below to: 

TIGER RADIO LTD., 
3Ba KIMBERLEY ROAD, SOUTHBOURNE, 
BOURNEMOUTH, HANTS. 

Now in increased production: 

Tiger 2M Transmitter, complete with Power 
Supply. Input 100 watts C.W. and phone, output 
80 ohms unbalanced. Considered finest 2 metre TX 
on the market. 
Price 80 guineas. 
Tiger Mobile Transistor Converter. For use with 
car radio or main receiver. Tuning between 600 and 
1200 kc s. Sensitivity 2 microvolts for 10 db S/N ratio. 
Covers 80 and 160 m bands. 
Price E9.5.0. 

Tiger "Nuvistor" V.H.F. Converter. Covers 
144 -146 Mc,'s, I.F.21.3 -23.3 Mc /s. (other I.F. to order). 
Noise factor 2.9 db at 144 Mc /s. 
Price E11.10.0. 

Tiger 70 cm Converter. 432 -436 Mc`s. I.F. 24 -28 
Mc s. Noise factor 6 db. Grounded grid R.F. stage 
feed the mixer through } wave line. 
Price E16.10.0. 

Tot TIGER RADIO LTD., 36a Kimberley Road, Southbourne, B mouth, Hants. 

neon send me detail, or 

NAME 

ADDRESS 

FRE TO A MB/ T/O US ENGINEERS 
- 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 

Wae mg. This unique book also gives 
detá s of the Practical Radio & Elec- 

tronics Courses, administered by our 
Specialist Electronics Training Division - 
the B1.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 
46 NO PASS - NO FEE" 
iWreeer your age or experience, you cannot afford 
se miss reading this famous book. If you are 
sisimba Bless than £25. week, send for your 

W ed "EENNGGINEERING OPPORTUNITIES" 

WHICH IS YOUR 
PET SUBJECT? 

Mechanical Eng., 
Electrical Eng.. 

Chill Engineering. 
Radio Engineering. 
Automobile Eng.. 

Aeronautical Eng. 
Production Eng.. 

Building, Plastic*. 
Draughtsmanship, 

Television, etc. 

GET SOME 
LETTERS AFTER 
YOUR NAME! 

A.M. I.Mech.L 
A.M.I.C.E. 

A.M.I.Prad.L 
A.M.I.M.i. 

A i.R Ai.S, 
B.Sc. 

A.M. Brlt.l.R.E. 
City A Guilds 

Gea. Cart. of Education 
Ete., etc. 

PRUIPMENt 
ITó_oLS. 

G 

EQThe specialist Elec- 
tronic; 

Practical and Timor,. 
Diemen of 

B.l.E.T. 
tic Courses for beginners in NOW offers you a Radio,T.v., Electronics, Etc., 

seat laboratorytrain- A.M.Brit.1.R.L cars' aGuilds ins at home with Radio Amateurs' Elam, 
R.T.E. Certificate pR 

faca 
t 
O te 

uD ment. 

P.M.G. Certificate 
Practical Radio 

Jana. 

Radio A Television Servicing B e 1 e E eTo Practical Electronics 
Electronics Engineering SCHOOL OF 

Automation 
ELECTRONICS 

POST COUPON NOW 

BRITISH INSTITUTE OF ENGINEERING I 

TECHNOLOGY 
(Dept. SE /21 ),29 Wrighttis Lane, London, W.8 

Please send me your FREE 156.page 

"ENGINEERING OPPORTUNITIES" 

(Write it you prefer not to out page) 

NAME 

ADDRESS 

SUBJECT OR EXAM 
THAT INTERESTS ME 

THE B.I.E.T. IS THE LEDDING ORGANISATION OF ITS KIND IN THE WORLD 
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until it would more accurate to call it an 
" operator ", that is, a symbol which " operates " 
on a quantity to change it. 

This, of course, doesn't apply to length alone. 
It applies to any measurement we like to think of. 
A negative electric current, for instance, doesn't 
mean a kind of ghostly counterpart of a " real " 
current. It simply means a current flowing in the 
opposite direction to the direction which we have 
chosen to call positive. 

This explanation also makes sense of the 
business of multiplying a minus quantity by 
another minus quantity, a thing which many people 
find confusing. What actually happens can be 
illustrated by the sketch below. The example shows 
-3 X -3. 

What rea ly happens is that we begin with a 
minus 3, that is three units in the direction 
opposite to the one we call " plus ". Multiplying 
this by -1 swings it round to the opposite direc- 
tion, which, in this case is the plus direction. In 
addition, the 3, now plus 3, is stretched three times 
making it into plus 9. From this we can also see 
that, regardless of what direction we start with, 
each time we multiply by a minus, we swing our 
length round to the opposite direction. So 
multiplying something by -1 X -1 has exactly 
the same result as multiplying by +1, and that, of 
course, is the same as leaving it alone. 

There is, by the way, no fundamental reason 
why we should choose a direction to the right as 
being positive, or assume that the line is swung 
round in an 'anticlockwise direction. These con- 
ventions are a kind of mathematical rule of the 
road to prevent the confusion which would be 
caused by everyone using different conventions. 
In mathematics, as in life, one thing leads to 
another. Having found that the minus- sign is an 
operator which swings a length round to the oppo- 
site direction, there seems no reason why we 
shouldn't have operators which swing the line, say, 
only half way round, like this. Call this operator 

Why should the symbol " j " have the property 
of swinging the length through 90 °? Simply 
because we have decided it should be so. We define 
j as an operator which would swing a length 
through 90 °. 

WIRELESS 1193 

This method of approaching a problem high- 
lights the fundamental difference between working 
with thirgs and working with ideas. 

Black Boxes 

If we are repairing a radio, we don't pick some 
unidentified " black box " component and say, 
" This is going to act like a smoothing capacitor " 
and promptly solder it across the h.t. supply. If 
we did anything like this it would be likely to have 
disastroLs results, because the thing has physical 
properties which are quite independent of our 
wishes. 

But when we are dealing with ideas, we do 
exactly he opposite. We pick up the first " black 
box " which is handy and say " this has certain 
properties " and forthwith " solder " it into our 
general scheme of ideas. Then we try to find out 
what relationship it has to the rest of the system, 
and thus get some idea of its other properties. 

In the case of j, the only thing we know is that 
by definition, it swings a length anticlockwise 
through 90 °. 

But because this is so, we can immediately see 
that multiplying again by j must swing our length 
anticlockwise through another 90° like this. 

X 

if-+J 
(-t) 41. 

Start 

When we look at the direction of the j2X1, we 
find it is identical with -1. So our definition of j 

results in the conclu..ion that multiplying by j2 has 
exactly the same effect as multiplying by -I and 
therefore j2 must be equal to -1. Thus, by simple 
arithmetic, j must be equal to s/ -1. And that is 
where we come to a full stop, because in the mathe- 
matics of things there is " no such animal ". But 
in the mathematics of measurement the limitations 
don't apply. We have already seen that -1 is not 
always a quantity, but is sometimes an operator; 
and exactly the same thing applies to s/ -1. It is in 
fact better to think of it not as V -1 but as 
" operator j ". 

There is, actually, a very good reason why j 

must have a value like si -1, something which is 
not a quantity in any sense of the word. The .s/ -1 
a_:s as a label which prevents us from being able 
to add quantities at right angles to each other by 
any simple addition. In the same way, we have to 
label distances on maps as being 10 miles North 
by 6 miles East. We can't just add the two, and say 
that 10 miles North + 6 miles East is 16 miles 
North -east. 

A Direction Label 

We often hear j referred to as an imaginary 
quantity. It seems a silly description. One might 
just as well say that the direction North is an 
imaginary quantity. The fact is that they aren't 
"quantities" at all. They are direction label= 
which give the mathematics of measurement the 
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ability to work with direction as well as with 
distance. 

The great advantage of j. from a mathematical 
point of view, is that although it is a direction 
label like North. it can be treated mathematically, 
as though it were a number. It can be multiplied, 
divided, squared, and all the rest, and always give 
a useful and sensible result. Take for instance j' 
and j'. The sketch below shows how these values 
fit into the general scheme of things without con- 
flicting with any of our previous assumptions. 

This is where we use the fact that j= ,1-1 and, 
therefore that j° = -1. The j'l becomes simply -1, 
which is the opposite direction to +1. And the j'1 
becomes j'xjl, which is simply -jl. Again, -jl is 
the direction opposite to that indicated by +jl. 
Finally multiplying four times by j brings us back 
to the start and mathematically we have 

j`l= j'xj °1 = -1 x - 11 = +1. 

FIRST TIME 
EVER 

So it all adds up. 
Our j notation will not only define directions at 

right angles to each other, but. if we wish it, also 
directions in between. Take for instance the line 
at 45° in the sketch below. 

Let us use our previous technique and take a 
block box " operator C" and say that +C swings 
our line through 45 °. Then CI will be our line. If 
we multiply by C again we will bring our line 
round to 90 °. which is jl. So we see that C' x I 

equals jl and C is equal to 4./j. In this case we can 
forget about C because j is the same thing and 
saves up introducing another symbol. Those who 
are familiar with indices will know that j is often 
written as P. But that is another story. 

In short, by using powers of j we can specify 
any distance and direction we like, and swing lines 
round mathematically in different directions with- 
out having to draw complicated graphs and charts. 

Next month we shall consider how operator j 

can be used to our advantage. 

PRACTICAL MOTORIST 
ANNUAL 1964 

128 -Page guide to Better Motoring at Less Cost 

tv I`?u4Pa 

EMI:, LtAßS EgSY 

OUT MARCH 20th 

DEMAND WILL BE TREMENDOUS! 
ORDER YOUR COPY NOW 2/6 

SPECIAL SECTIONS INCLUDE : 

TOOLS AND HOW TO USE THEM Basic tool kit -the 
right files, hammers, drills and measuring instruments. 
CAR KNOW -HOW Interpreting specifications, suspen- 
sion layouts, understanding gear ratios, choosing the right 
oils, balanced braking. 
REPAIR, MAINTENANCE, OVERHAUL Running in - 
routine maintenance -top and bottom overhauls -fuel 
system check -overhauling hydraulics, etc., etc. 
TUNING MADE EASY Hotting up the family saloon - 
improvements without expense- keeping up performance- 
tuning for economy- testing performance. 
ELECTRICS Survey of car electrics and lighting- 
ignition check know -how- lights and the law. 
DRIVING TECHNIQUES How to be a better driver - 
how to teach a learner -tips on `reading the road'. 
SELECTED ROAD TESTS Practical Motorist appraisals 
of popular models. 
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¡HOME CONSTRUCTORS LOOK! 
THE THE 
SKYROVER SKYROVER 
7 TRANSISTOR 
PORTABLE 
RECEIVER 

Ce Luxe 
7 TRANSISTOR PORTABLE 

GENERAL SPECIFICATION FOR BOTH MODELS 

7 t iansiutors and 2 diode superhet -6 waveband portable receiver. covering the full Medium Waveband (100 -576M) and Fhort. Wave- 
band (31 -94M) and In addition 4 separate switched Band Spread Ranges on 13M, ISM. 15M and 25M /bands -with manual Band Spread 
Tuning for accurate Station selection. I.F. frequency 470 Kc /s. Output 500 MW. 51n. Ceramic Magnet P.M. Speaker. Telescopic 
and internal Ferrite Rod Aerial. All Mullard Transistors and Diodes. Tie coil pack and tuning heart is completely !actors 
assembled, wired and tested. The remaining assembly can be completed in under three hours from our aetailed and easy to follow 
instructions. Operates on lour 1.3V torch batty. (U2 or equivalent). 
THE SKYROVER. Individual Details -controls: Waveband THE SK'i ROVER De Luxe. Tone Control Circuit is incorpor- 
Selector, Volume Control with on /off switch. Tuning Control ated with separate Tone Control in addition to Volume and 

Tuning Controls and R'aveband Selector. In sturdy wood with easy to read Dial Scale. In attractive plastic cabinet, size: cabinets, size: lit x 81 x Sin. covered in washable material with 
10 x 61 x 31in., with metal trim and carrying handle, plastic trim and carrying handle. Also Car Aerial socket. 

MAV FO'tBL7L'l' i10.19.6 MAT 
BE Minn. f 12.19.6 

All Parts Sold Separately. All Parts Sold Separately. 
Circuit diagi am and data for each set 2/6 extra. free tf all parts bought. Four U2 batteries Included FREE. 

Add 5/- P. A P. on each .et. 

THE 

'REALISTIC' 7 
A fully transistorised Portable 
Receiver made to the highest 
professional standard -is now 
available to the home construc- 
tor. Comprises 7 Mullard Trans. 
0C44, 2 0C45's, 0071, OC81D and 
2 0081's plus OA70 Crystal 
Diode. Delivers 350 milliwatt 
output to 41n. high flux speaker. -I.F. frequency 470 Kc /s. -fully 
tunable over medium and long wavebands. All components 
mounted on single printed circuit board, size 51 x 51in. Attrac- 
tive two -tone plastic cabinet with carrying handle -size 7 x 10 x 
31ín. with easy to read dial and socket for car and earfal, 
choice of Red /Grey, Blue /Grey or all Grey, complete with 
full instructions. 
MAT BE BUILT £1.i 9.6 All parts 

3/9 extra.arately 
P. & P. 4/8 extra. (Circuit diagram 2/6, free if all parts bought.) 

AND THE ' REALISTIC' 7 DE LUXE 
Now available, with the same specification as the standard 
model PLUS a superior re- styled cabinet AND a full vision 
circular tuning dial. 
Only £1.0.0 extra P. & P. etc. as Standard Model, 

CRYSTAL PICK -UP CARTRIDGES 
MONO. All eomplle with Styli. Add 1/- P. r P. 
Type C.T.I. By well -known manir., 
with 2 sapphire styli 9 6 Acos G.P.65/3 .. 15 
Garrard Ceramic G.C.E.4..,. 15 0 Acos G.P.65 /1 .. 17 
Acos G.P.59 14 0 - Acos G.P.67/1 ., 14 
STEREO Acostereo 73/1, with 2 sapphires 25 
Acostereo 73,5 with diamond LP /Stereo and sapphire std. 29 
Collaro type C Turnover with 2 sapphires 19 1 
Collet S.C.I. Turnover, with 2 sapphires 19 1 
Collel S.C.I. Turnover with diamond LP /Stereo and 

sapphire std. 25 
Ronette Stereo O.V. Turnover with 2 sapphires 25 
Rosette Stereo types 105 and 106 with 2 sapphires 25 
Ronette Stereo types 105 and 106 with diamond LP/ 

Stereo and sapphire std. 35 

E.M.I. 4 -SPD. RECORD PLAYER 
New, unused and individually boxed. 
fitted with lightweight pick -up with 
ACOS G.P. 73/2 stereo cartridge. 
Cabinet space required 131 x 121 x 41in. 
A 9 -inch metal turntable Is fitted. For 
use on 200/250 volt A.C. mains. with 
Auto -stop. The stereo cartridge will 
play all types of Mono Records, 78's, 
L.P.'s etc., but if desired, a G.P. n7 
L.P. /78 Mono cartridge will be sup- 
plied in lieu of the G.P.73 at no differ- 
ence in cost. 

WIRE` 
(IM S 7916 ,P.t & 

P. 

H.M.V. 45 r.p.m. AUTO RECORD PLAYER 
Designed to take only 45 r.p.m. 7in. discs. Will play up to 8 
automatically. Fitted with lightweight pick -up and crystal 
cartridge, mounted on a plinth. For 200/250 volt A.C. mains. 
Size approx. 10 x 10 x Sin. W IRE('OR'P'F 5916 .ì `U 

P. 

THE 'SPRITE' 
A six transistor superhet Miniature 
Pocket Radio of ('ommerclal quality. 
Fully tunable over Long and Medium wave- 
bands. Uses printed circuit and high sensi- 
tivity internal ferrite rod aerial. I.F. fre- 
quency 470 Kc /s. Transistors: 3- Phllco 2067s, 
2- Mullard OC81M, OC81DM and OA90 diode. 
3 inch speaker. Works on single PP3 battery. 
Supplied with the complete RF and IF stages. 

driver and output stages. ready built and mounted on the printed circuit: for final assembly you have only to fit the 
wave -change switch, tuning condenser and drive, volume 
control, earphone socket and aerial rod. In very attractive 
plastic case, size 4 x 21 x tin. MAI BE BUILT FOR 79/6 All parts sold separately 
Real Calf Leather Case, wrist strap and Personal Earphone with 
case, and battery 12/8 extra. P. A P. 3/6 extra. (Data and 
Instructions 2/6, free if all parts bought). 

READY BUILT BARGAINS! 
2 TRANSISTOR POCKET RADIO 

Ready made as illustrated -complete with personal eat- 
piece, telescopic aerial, battery and carrying case! Won- 
derful value and performance -full medium waverand 
coverage -built in 21in. speaker gives full tone rertoduc- 
tion. Works on single PP3 9 v. battery. In attractive 
Plastic case -size only 4 x 21 x lin. All accessories included 
in the price. IInlrcoMtr's w POST 

PRIt E CAMPLLI'E 421- FREE 

ALSO 6 TRANSISTOR MODEL 
Wondcrlul performance. Tunable over full med- 
ium waveband. Supplied fully built complete 
with personal earpiece, leather carrying case 
and battery 

POST 
PRICE COMPLETE 7916 FREE 

SUPER AMERICAN TAPE 
LAFAYETTE BRAND, FULLY GUARANTEED AT 

RECORD LOW PRICES 
MYLAR BASE ACETATE BASE 
5in. Double play, 1,200ft. 15/- Sin. Long play, 900ít. . 101- 
51ín. Long play, 1,200ft. 151- 511n. Long play, 1,200ft, 12/6 
Olin. Double play, 1,800ft. 22/6 7ín. Long play. 1,800ft. 15/- 
7ín. 'land. play, 1,200ft. 12/6 MESSAGE TAPES 
lin. Long play. 1,800ft. .. 19/6 3in.- 150ft. 3/6 
lin. Double play, 2,400ft. 25/- 3in.- 225ft. 4 /11 
P.V.C. BASF: 3m.- 300ft. 7/6 
5in. Standard play, 600ft. 6/6 Triple play, all sizes shortly 
Olin Standard play. 850ft. 11 /6 available. 
T'. A. P. 1/- extra per reel. 4 reels and over Post Free. 

WIRECOMP ELECTRONICS t 
378 HARROW ROAD, LONDON W9 

TEL: CUNNINGHAM 9530 

Hours of busine -s: 9 A.M. to 6 p.m. Open all day 
Saturday, Opposite Paddington General Hospital. di 

Buses l'R and 36 pass the door. 
A 
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',THE CONSTRUCTOR'S PARADISE" 

BEAR HUDSON LTD. 
63 GOLDHAWK RD, SHEPHERD'S BUSH, LONDON, W.I2 NIII tt1 

Newopenet I I JERDAN PLACE, FULHAM, LONDON, S.W.6. Phone: FUL 3405 

MICROPHONE OPPORTUNITIES 
"Planet" SUPER X -TAL MIKE 

Fantastic value. Beautifully made modem styled 0578181 

mike In strong plastie housing. With approx. Sft. sheathed 
,able and miniature lack plug. Response 50 to 13.000 de. 
High impedence. Guaranteed. List prior :10 -. 

TSL Mk. II "STUDIO 
SPECIAL" MOVING COIL 

Designed for profes- 
sional quality reproduc- 
tion. Ideal for Stereo 
With Improved diaphragm and coll 
assembly. Complete with Eft. cable 
..ud noaslip base. In elegant "sound 
glow" contoured ease. Sensitivity - 
ImV per micro -bar at 1.000 cis. 
completely smooth response from 40 

13.000 ola Output impedance-. 
?OK D. Pattern--- cardlold. 

Grey plasie 
,rill. plated 

,petal 

79/6 

TSL Mk. 2 THREE CHANNEL MIXER 

l'he most popular low -price 
mixer ever made: Can be 
teed with any tape recorder. 
,.mplete with colour -coded 
'lugs. modern controls. Gold 47 6 
hammer finished steel case. 

HLP.2 CROSSOVER NETWORK 
l'nr use bet wren base and treble speaker 

o 

7/6 
I o0e. Eo wee smooth response over 

spectrum and is essential to 
.e... , t ti. reurnductioo. 

SPECIAL PRICE 

12/6 30 /T 

COMPONENTS 1-11-PI - BOOKS - SERVICE 
24 -HOUR MAIL ORDER SERVICE with all goods guaranteed. 

* FREE POSTAGE on orders over 201 -; add 1l- postage it under. 

* LOWEST 
PRICES FROM BULK PURCHASING AND MANU- 

BERNARDS BOOKS FOR 

TRANSISTOR 

CONSTRUCTORS 

104 Tested Transistor Cir- 2/6 . coite using Modules. L V 
Post free 

185 Tested Shortwave 5/w 
VJ Reoelver Circuit using J 

MATS. Poet free 

186 s ted 
aneo 

peCrobteut 
m me 

6/. 
*ion Receiver Circuits Poe( free 
using MATS. 

ntd lid. for foil .w(alog', of lrern.rde 
Books We stook the Paru You Need 
loe the Circuito too' 

BEST OF ALL 
B.H. "HI -FI 14" 
with integrated 
tone controls and 
mix facilities 

A real breakthrough in hi -0 value! This superb amplifier 
designed by Dr. W. J. May incorporates valuable features 
including two high gain inputs, each with its own volume 
control to permit mixing: Multiple neg. feed -back loops 

can be varied. Robust design using quality components 
means dependability at all times. Frequency response - 
_5.32,000 cis ±2dB. Separate bass and treble cut and lift 
controls. Output -3 or 13 ohms. With punched chassis, 

elegant escutcheon plate. valves and in-samctions. 

FANTASTIC VALUE AT THE PRICE! 
Complete kit of 89.9.0 tested ports as described 
Fitting metal cover with handle, 3216. 11111.0 

Orders by post to BEAR HUDSON LTD., Dept. PW4, 63 Goldhawk Rd., London, W.I2 

SLIMLINE POCKET 
MICRO RECEIVER 

So small, you can hide it r, 

your hand, yet has ¡ants. 
power and sensitivity. ty"' 
cage, all parts and ope. 
earpiece come to 49/6 
We supply all Sinclair designs. 

MAKE YOUR CRYSTAL 

P.U. REAL HI -FI WITH 
THE TSL CONSTANT 

VELOCITY EQUALISER 
This re- 
markable 
new TOT. 
develop - 

able - 
elm 

good 
finest 

as 
pr., 

atonal 
t netic pick -ups to be obtained . 

crystal or ceramic types. With it. e, 
cheap record players become Bret.,.., 
instruments. With good equips, 
results are astonishing. Ideal for B.,. I. 

Collar °. Garrard and Aoos. With phi. 
for mono or stereo. 3 yearn AO 
guarantee. Ready for ue 
Thousands sold. POST FREE 

TRANSISTOR OPPORTUNITIES 
00.71 -special offer, 810; OCAS, S/6: 
OC44. 61.; 00.169. 81 - MAT 100 or 
120. 7/0: MAT 101 or 121. 818; ADT.140 
with 300 nt cut -off. 16/ -. 

VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED! 

SETS DAFI8 , 1T4, S4.3V4.L96 
F91: DF91, DK91, DL92. DL94 .. Seto 

4 
4 fo 
for p1,35%ß I 

1A7GT 8/- 81.19GT 9/6 DAC32 8/3 ECL80 6/3 PCC85 8/9 U37 17/- 
05 6/6 6V6G 3/9 DAF91 3/9 ECL82 7/- PCC89 8/- U97 8/6 

1H5GT 8/3 6V6GT 6/6 DAF96 6/- ECL86 91- PCF80 5/9 USO 4/6 
N5GT 8/- 6X4 3/9 DCC90 6/9 EF39 3/9 PCF82 6/9 U78 3/9 

1195 4/9 6X5GT 5/6 DF33 81- EF41 616 PCF84 81- U191 11/- 
IS 3/9 7B7 8/ DF91 2/6 EF42 4/8 PCF86 8/- U281 8/6 
T I 2/6 7C5 7/9 DF96 8I- EFBO 4/3 PCF8o8 141- U282 11/9 

IAí 6/9 7C6 7/6 DH76 3/6 EF85 51- PCL82 7/3 U291 9/- 

3t 5/6 7 12/9 DK 32 
4/9 

ÉF89 
6/3 

PCL84 
9/- 

6 Ú801 15/9 
:.V4 5/gg 7Y4 bl- DK40 15/6 EF91 2/9 PCL85 8/6 UABC80 5/9 
514G 4/6 10C2 1213 DK91 4/9 EF92 2/6 PEN4DD UAF42 8/ HOLE PUNCHES 
5Y3GT 5/- 10F9 10/- DK92 6/9 EL33 7/6 19/8 UBC41 8/3 Instant T 
5Z4G 7/- 12AT6 4/3 DK96 6/6 EL41 7/3 PENA4 6/6 UBC81 7/3 ype 
6A80 5/6 12AT7 3/9 DI.33 7/3 EL42 /9 PEN36C 8/- UBF80 6/- 1" diameter ... ... ... 
6AL5 2/- 12AU7 4/9 DL35 619 EL84 4/9 PEN383 9/6 UBF89 6/9 
6AQ5 6/. 12AX7 4/9 DL92 4/9 EM34 7111 PL36 8/9 UBL21 9/9 Screw-up Type 
6AT6 4/9 12K7GT 4/3 DL94 5/6 EM80 6/9 PL38 16/6 UC92 5/6 }}" diameter Toggle switch ... 116 
6BA6 6l 12K8GT 8/9 DL96 6/- EMI /9 P1,81 7/6 UCC84 8/9 ......... 514 
8BF.6 5/3 12Q7GT 4/3 EABC80 5/3 EM84 8l3 PL82 518 UCC85 8/9 /S" 

6B060 12/6 12Z3 8/6 EAF42 8/- EM87 819 PI,83 518 UCF60 8/6 . B7G ... ... 91 
6BH8 5/- 19BG6G 1316 EB91 2/- EY31 6/- PL84 5/9 UCH42 7/8 L" ,. BOA, B9A... ... 916 

613.J6 5/6 20F2 11/- EBC33 5/- EY89 7/- PX4 9/- UCH81 6/6 i" ., ... 1012 

WING 26/6 20P4 14/9 EBC41 7/3 EY86 518 PX25 7/9 UCL82 8/- .. ... 1018 
6F1 5/6 20P5 1419 EBC81 5/9 EZ40 5I6 PY32 9/- UCL83 9/- " ,,, ,.. 11,i 
6F13 4/9 25L6GT 5/9 EBF80 5/6 EZ41 718 PY33 9/- UF41 7/3 diamecer Int. Ottal... ... 1314 
6F14 9/- 25U4GT 10/6 EBF83 7/9 EZ80 418 PY80 5/3 UF42 4l9 ., IN2 
6K70 1/6 30FL1 9/6 EBF89 6/- EZ81 416 PY81 5/9 UV 813 i ' IO,10 6K7GT 4/- 30L15 8/6 EBL21 8/3 GZ32 8/6 PY82 4/9 UL91 7/- 1" 
6K80 4/3 30PL1 9/. ECC40 718 KT32 5/- PY83 5/9 UL44 19/8 }" 89G ... 2711 
6K8GT 7/9 30PL13 9/6 ECC81 3/9 KT36 141- PY88 7/9 UL46 8/6 " ,,, 24,1 , 

61.60 5/9 30PL14 12/3 ECC82 4/9 KT61 7/6 R17 151- UL84 8/3 2y" , Meter ... ... 3312 
6LD20 5/3 35A5 141- ECC83 7/- KT 63 3/9 TDD9 719 UU7 6/6 
6P25 6/6 35L6GT 7/9 ECC89 6/3 KTW61 4/9 TH21C 9/6 UY21 /9 Complete Set C9.3.6. 
6P28 9/8 35Z4GT 4/11 ECC83 6/3 MU14 51- TH23'3 5/9 L1'41 4/9 

4/9 AZ31 8/6 ECF80 6/3 01X90 8/8 TY86F 11/3 UY85 5/- No extra charge for postage and packing 
7/9 BOO 4l8 ECF82 6/3 Ni6 bl8 U22 8/- VP1321 15I- ,- the U.K. 

CCH35 12/3 ECH35 6/- PC95 9/- U24 12/- W76 3/6 
CL33 9/8 ECH42 8/3 PC97 /8 U25 8/6 W77 2/6 
CY1 12/6 ECH81 6/- PCC84 6/ U26 8/6 X63 

llte Fame,/ 
yori / 

6,10 ea. 

6Q7GT 
6R7GT 9/¢ 
6SL7GT 5/ 
6SN7GT 3/9 

5/6 OlPost 66. per valve 
extra. 

Any Parcel Incur, 
Against Damage 

24 COLBERG PLACE, STAMFORD HILL. Transit 6d. extra. 
LONDON N.16 STA. 4587 Any C.O.D. Parcel 1/31 

extra. 

READERS RADIO 
fiver & Randall Ltd 

Dept. 7 

7 KELSEY PARK ROAD 
BECKENHAM, KENT 

Tel.: Beckenham 8262 
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CLIFTON AMATEUR RADIO SOCIETY 
Hon. Sec.: J. Rose, G3OGE, 63 Broomfield Road, Becken- 
ham, Kent. 

The evening's programme for those members who attended the 
meeting of February 21st, was provided by a "Voice of America" 
tape recording. 
DERBY AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: F. C. Ward, G2CVV, 5 Uplands Avenue, Little - 
over, Derby. 

Always an enjoyable event for members of this Society, the 
annual dinner and dance was this year held on February 15th and as 
usual proved to be a great success. 

LIVERPOOL AND DISTRICT AMATEUR RADIO 
SOCIETY 
Hon. Sec.: H. James, G3MCN, 448 East Prescot Road, 
Knotty Ash, Liverpool 14. 

On I I th February members had the opportunity to comment 
on the future plans of the Society. A week later on the 18th, 
G3PLX and G3PPN delivered a lecture and discussion with "v.h.f." 
as their subject. 

The last meeting of February was held on the 25th which was 
an open evening. 

MELTON MOWBRAY AMATEUR RADIO SOCIETY 
Hon. Sec.: D. W. Lilley, G3FDF, 23 Melton Road, Asfordby 
Hill, Melton Mowbray, Leicestershire. 

This Society's activities for February included a demonstration 
of amateur radio on the 5th and listening to an R.S.G.B. recorded 
lecture on the 20th. At the amateur radio demonstration, the 
Rev. A. W. Shepherd operated G3NIBIA. The lecture on the 20th 
was recorded by W. H. Allen under the title of "Two Metres ". 
MITCHAM AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Thurley, G3SAJ /T, 50 Bruce Road, Mitcham, 
Surrey. 

Proposed alterations to Society rules were among subjects on the 
agenda of the Anneal General Meeting held on Friday 14th February. 
NORTHERN HEIGHTS AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden, 
Halifax, Yorkshire. 

This Society is achieving good attendance figures for all its 
meetings. At a recent meeting on February 19th, Mr. F. C. Luxton 
gave a talk entitled "Accidents in the Shack" which included 
mention of electrical faults. 

March 4th apart from being a ragchew evening for most mem- 
bers, was also a committee meeting night. 
OXFORD AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: B. Green, G3PMI, 3 Barnet Street, Iffley Road, 
Oxford. i 

Meetings of this Society are held on the second and fourth 
Wednesday of each month, beginning at 7.30 p.m. An R.A.E. 
course is currently being given for unlicensed members, who 
can also attend a slow morse class which is being run. 
PRESTON AMATEUR RADIO SOCIETY 
Hon. Sec.: W. K. Beazley, G3RTX, 9 Thorngate, Penwor- 
tham, Preston, Lancashire. 

Prospective members are invited to any of the Club meetings 
which are held on the second and fourth Tuesdays of each month. 
A programme of interesting talks has been arranged for these 
meetings which commence at 7.30 p.m. 
READING AMATEUR RADIO CLUB 
Hon. Sec.: R. G. Nash, G3EJA, "Peacehaven ", 9 Holybrook 
Road, Reading, Berkshire. 

Contests were under discussion at the February 29th meeting 
of this Society, when members met to decide on a programme for 
Club participation in the competitions of 1964. 

ROTHERHAM AND DISTRICT RADIO CLUB 
Hon. Sec.: J. W. Howe, G3NXZ, 18 Laburnum Grove, 
Conisbrough, Doncaster, Yorkshire. 

New members will be welcomed at Club meetings which are 
held on alternate Fridays, at the new Club room at the T.A. 
Centre, Fitzwu,iam Road, Rotherham. 
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SALOP AMATEUR RADIO SOCIETY 
Hon. Sec.: K. E. Jones, G3RRN, Greystones, Shrewsbury 
Road, Church Stretton, Shropshire. 

This newly- formed Society reports that it has recently been 
issued with a Club callsign-G3SRT-and that its membership has 
risen to 40. 

Society events during February have included a film show which 
was given on the 13th. 

SCARBOROUGH AMATEUR RADIO SOCIETY 
Hon. Sec.: P. B. Briscombe, G8KU, "Roseacre ", Irton, 
Scarborough, Yorkshire. 

February began with a surplus sale on the 6th. On the 13th 
members discussed arrangements for the Society's effort in Natio- 
nal Field Day this year. 

A week later, G3NRI took for the subject of his talk, "Top - 
band Transmitters" which was followed on the 27th by a more 
general talk covering transmitters and receivers given by G3FVW. 

March 5th was another surplus sale meeting. 
SOUTH BIRMINGHAM RADIO SOCIETY 
Hon. Sec.: T. W. Legg, Flat 3, 80 Alcester Road, Birming- 
ham 23. 

A general discussion followed the talk given by G2AGK on 20th 
February Jnder the title of "30 Years of Amateur Radio". 
SPEN VALLEY AMATEUR RADIO SOCIETY 
Hon. Sec.: N. Pride, 100 Raikes Lane, Birstall, Leeds. 

On February 11th a group of members travelled to Bradford 
to hear a lecture given by Mr. G. N. Patchett entitled "Colour 
Television ". February 20th was a junk sale. 

On March 5th Mr. S. Marsden gave an interesting talk entitled 
"Moon Bounce ". 
STOURRRIDGE AND DISTRICT AMATEUR RADIO 
SOCIETY 
Hon. Sec.: R. A. G. Macintosh, 50 Field Lane, Old Swinford, 
Stourbridge, Worcestershire. 

At the only meeting of this Society during February -the 11th - 
Graham Woolfenden accompanied the second of his talks entitled 
"Hi -fi Without Tears" with a demonstration. 
WEST KENT AMATEUR RADIO SOCIETY 
R. Trevitt, 28 Dales Avenue, Tunbridge Wells, Kent. 

On February 14th members enjoyed a film show evening with 
films supplied by the Electricity Board. Members who attended 
the meeting for February 28th heard a talk given by D. Colwell 
entitled "Beginner's Approach to Hi -fi ". Mr. Colwell also gave a 
demonstration of some equipment. 

P.W. LEADER COMPETITION 
Owing to the unexpectedly large numbers of 

entries for this competition, it has been considered 
necessary to hold over publication of the results 
until the next issue (May). 

We would like to thank the very many readers 
who have sent along entries. 

Winners will be notified individually by post. 

JOIN THE PRACTICAL GROUP 
PRACTICAL TELEVISION 

Every Month 

PRACTICAL MOTORIST ... ... ... 
Every Month 

PRACTICAL HOUSEHOLDER ... 
Every Month 
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Simple BASS BOOST Circuits 
MODIFICATIONS TO CONVENTIONAL 

FOUR -VALVE SUPERHETS 

C)MMON tone -control circuits in simple four - 
valve superhets for medium and long waves 
are mostly either of the kind shown in Fig. la 

or as in Fig. lb. Both of these circuits achieve 
" bass-boost" by reducing treble gain, not by 
increasing bass gain. 

The circuit of Fig la simply reduces treble gain 
when the tone control slider is at the Cl end, 
because VR1 and Cl then form a powerful voltage 
divider for higher frequencies. The available out- 
put power of the amplifier is not reduced in this 
arrangement. 

In Fig. lb full treble is allowed to pass through 
the amplifier, and develop power in the output 
valve. Unwanted treble power is then shunted to 
chassis via C2 and VR2 in the "bass" setting of 
VR2. This arrangement, as well as reducing treble 
gain, wastes power, thus reducing the available 
output power in the speaker in the "bass" setting. 
Thus the circuit of Fig. lb, although popular, 
nevertheless often gives a very weak and muffled 
effect if any attempt is made to get strong bass in 
this way. 

The circuit of Fig. la is also relatively weak, as 
it gives no increase of true bass gain. 

This article now points out a very simple 
arrangement for tone control which gives true 
increase of bass gain; if desired, in very consider- 
able amounts! It can easily be incorporated into 
the audio section of any conventional four valve 
superhet, the additional components required 
being merely a small 1.5 intervalve transformer 
and a few resistors and capacitors.- There should 
be enough room to accommodate these components 
on the chassis of most existing receivers, in a 
conveniently close position relative to the valves 
concerned. 

Auxiliary Transformer Coupling for Bass Boost 

Fig. 2 shows a typical example of the suggested 
modification carried out in a simple receiver in 
the author's possession. The ECH81 frequency 
changer stage and EF80 i.f. stage are not shown, 
as these are perfectly conventional and do not 
concern the subject of this article. 

Before modification of this receiver, a tone 
control of the kind shown in Fig. lb was present. 
which was removed; also R1 was returned directly 
to chassis and R2 went straight to R3. Tl, VR1 (as 
new tone control) and CI have been added during 
the modifications. 

R2, C2 and RI represent conventional resistance - 
capacity coupling between the two amplifier stages. 
This has now been augmented by an additional 

By M. L. Michaelis 

transformer -coupled path between the two valves, 
which is operative only for really bass frequencies 
because of the large capacity of Cl shunting the 
high impedance secondary winding of the trans- 
former. VRI allows complete control, right from 
zero to maximum, of the amount of this additional 
bass injected into the bottom end of RI and passed 
on to the 6V6 output stage. It thus serves as bass 
tone control. ' 

Variation of Characteristics 
By variation of R2 in relation to the resistance 

value of VR1 and the step -up ratio of the trans - 
Input . 

VR1 
1M11 

lin. 
Tone 

OelpF 

First 
amplifier 

stage 
200pF 

Fig. la (above): Simple treble -cut tone 
control at the input to an amplifier. 
Fig. lb (right): Treble- shunting tone 
control circuit at anode of an audio 
output stage. 

former TI, the amount 
of maximum bass boost 
can be widely in- 
fluenced. 

If the resistance 
chosen for VRI is divi- 
ded by the turns ratio 
of the transformer and 
the result again divided 
by the value chosen for 
R2, then we get as final 
result the number of 
times that the bass 
across the track of VR1 is greater in amplitude 
than the pass passed -on via the resistance -capacity 
coupling. 

In the example shown in Fig. 2 this is seen to be 
three times. RI and the anode load (total) of the 
EBC41 valve then act as further voltage divider, 
to fix the maximum amount of this additional bass 
actually reaching the grid of the 6V6 output valve. 
The exact behaviour depends on the relative 
phasing between the two paths (resistance- capacity 
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SPRING CLEARANCE SALE PRICES SLASHED 
STOCK ROOMS MUST BE CLEARED TO MAKE WAY FOR SPRING STOCK 

Stook No. 101 -Few Only MAINS BUR- 
GLAR ALARMS. With complete set of door 
and window microswitehec and Connecting 
Wire etc. Advertised at 7 gee. OUR PRICE 
to clear 89/6. plus 3/- P. & P. 

Stook No. 102 -BRASS RIGHT ANGLE BRAC- 
KETS, drilled with 2 holes. Approximately lin. 
square. Only 9d. a pair. 
Stock No. 104 -MINIATURE MEDIUM WAVE 
TUNING COILS with reaction winding. Clearance 
price 2/- each, plue fil. P. & P. 
Stook No.105 -39 ONLY PRECISION CAMERAS. 
Takes 127 film. To clear 8/6 each, plus 1/6 P. & P. 
Stook No. 106 -193 ONLY MINIATURE PLAS- 
TIC RADIO CABINETS, complete with Chrome 
carrying handles. Dial and tuning knob. Size 
51 x 31 a 151n. Clearance price only 5/6, plue 1/. 
P. A P. 
Stook No. 107 -PRINTED CIRCUITS of 3 
'Transistor Reflex Radio made to Ill above radio, 
2/6, plue 1/6 P. & P. 
Stook No. 108 -MINIATURE PRINTED RADIO 
CABINETS, 5 a 35 a fin., 816 each to clear, plus 
6d. P. & P. 
Stook No. 109 -BEAUTIFUL MINIATURE 
SIZE PLASTIC RADIO CABINETS. Size 
S x 3 x 14in. Printed and ready drilled. OUR 
PRICE 8 /6, plus 1/. P, & P. 
Stook No. 110 -MINIATURE PLASTIC RADIO 
CABINETS Imprinted. Sire 3 a 21 e lin., 2/6 
each to clear. plus lid. P. & P. 
Stook No. 111 -- BEAUTIFULLY MOULDED 
MINIATURE PLASTIC RADIO CABINETS, 
complete with tiny carrying handle and tuning 
knob. Site 4 x 21 a 11in. Price to clear 8/6, plus 
I/. P. & P. 
Stock No. 111a- Speciallv Printed Circuits for 
above cabinet of two transistor reflex radio, 2/6, 
plus 6d. P. & P. 
Stock No. 112 -EXCEPTIONALLY GOOD 
LOOKING PLASTIC RADIO CABINETS 
"SLIM LINE ". Size 6 x 31 x lits- Clearance 
price 5/9, plue 9d. P. & P. 

AMAZING CIGARETTE RADIO 
only 18/6 

Amaze your friends! 
-this highly senitive 
TRANSISTOR "CI- 
GARADIO" receives 
all medium wave 
station clear and 
crisp -holds ten cigar- 
ettes- weighs ICES than 
3 ozs. with cigarettes! 
Tiny battery inside 
costs 3d. and lastc over 

three months. This brilliant little novelty personal 
phone radio is ideal for Bedside. New., Sport., 
Office. Can he built by anyone from our simple 
pictorial diagrams in n hour or two. All parts 
supplied for 18/6 (add 1/6 P. & P.I. C.O.D. "/- 
extra. (Parts sold separately, priced parts Lists 1 / -i. 

Stook No- 118a- BEAUTIFUL BLACK & COLD 
READY DRILLED FRONT RADIO PANELS 
TO GO WITH THESE, 5/- plus 1/- P. & P. 
Stook No. 114 -MINIATURE RADIO CABI- 
NETS IN GOLD but undrflled. Size 41 x 3 x 1101. 
Give away price of 2/6, plue 6d. P. & P. Special 
carrying cases for above at 1/8, plus 6d. P. & P. 
Stock No. 115 -RADIO CABINETS same as 
specified as above, but upright design, 2/8 each, 
plus 6d. P. & P. 
Stock No. 115a- special carrying case for above 
at 1/6, plus 6d. P. & P. . 

Stock No. 116 -ANOTHER TYPE RADIO 
CABINET. horizontal, 2/8 each, plus ed. P. & P. 

Stock No. 125 -BRAND NEW MAGNETIC 
DEAF AID TYPE EARPIECES, complete 
with Plug and Socket. 300 ohms. OUR 
SPECIAL PRICE 5/- plus ed. P. A P. 
Stock No. 126-BRAND NEW CRYSTAL 
DEAF AID TYPE EARPIECES. Our 
price 4/ -, Pine Od. P. & P. 

Stock No. 127 -DECORATIVE SPEAKER 
GRILLS din. diameter, 3 for 1 / -, plus 6d. P. & I - 

Stook No. 128 -4iu. PLASTIC CARRYING 
HANDLES with fixing screws, 8d. each, ploc 6d. 
P. & P. 
Stock No. 185 -93 ONLY STANDARD PLASTIC 
CEILING SWITCHES, two way, cord operated. 
Clearance price 2/8, plus 1/- P. & P. 

AMAZING NEW INVENTION 
AUTOMATIC 
CAR LIGHTER 

ONLY 10`w 

We have been lucky enough 
to purchase 1,500 only of 

hese folly automatic Car 
Cigarette Dispenser /Lighten 

because of a frustrated export shipment. 
Originally made to sell at about 45/ -1 Robust 
and ingeniously designed in heavy chromium. 
Holds packet of cigarettes (any make and size) 
you reach out with one hand, press .1 button 
and a lighted cigarette is in your hand: Can be 
fitted by anyone lu 2/3 minutes. Foe 6 or 12 
volts, full connecting details -only one wire to 
connect/ Each one in own coloured box, brand 
new and untouched. Only 10 / -, add 2/- P. & P. 
(C.O.D. 2/6 extral. 

Stock No. 117 -477 SUB- MINIATURE TRAN- 
S1STO It RADIO CASES (Plastic, undrilled). 
Size only 15 x 11 x sin., to clear 1/- each, plus 
6d. P. & P. 
Stock No. 118 -SPRING TERRY CLIPS for 
bolding Miniature Valves. Price for 7, 1/ -, plus 
6d. P. & P. 
Stock No. 119-72 ONLY MINIATURE 6 TA(;, 
COILS covering Medium Wave and Iong Wave 
with reaction winding. Price to cleft- 8/- each 
plus 6,1. P. it P. 
Stook No. 120 -SIMILAR TO ABOVE but 
Medium Wave only, 2/- each Nus 6,. P. & P. 

Stock No. 169. 

" VOLKSRADIO" 
POCKET VALVE RADIO 
ONLY 15f- 

Take-Over Bid 
makes this Fan- 
tastic Offer passible 
-the beautifully 
compact "5 Star 
Volksradio" mean 
wring 4/ x 25 x 
111in. receives per. 
fectly -In the bed- 
room, office, garden -over all medium waves 
line/. Luxembourg). Under ld, hour running 
cost. Anyone can assemble it in 1 or 2 hours. 
using our simple A B C plan. Only 15/ -, plus 
1/8 P. & P. C.O.D. extra. (Parts mn be 
bought separately). 

Stock No. 187 -BRAND NEW TRIMMERS 
'('LY DON ", 250 pF. To clear 1/- each, plus 4d. 

& P. 
Stock No. 188 -MINIATURE ACORI' VALVES. 
Type 974, 9d. each, plus 6d. P. & I'. 
Stook No. 139 -6107G BRAND NEW VALVES, 
2/9, plus 9.1. P. & P. 
Stook No, 140 -6V6o VALVES, 4/8, plus 9d. 
P. & P. 
Stock No. 141 -1L4 BRAND NEW VALVES, 
1/9, plus ed. P. & P. 
Stock No. 142 -BRAND NEW B7G VALVE 
HOLDERS. 6d.. phis 4d. P. & l', 

THE MINUTE 
TRANSISTOR 
RADIO 

MIAMI 
ONLY 17/6 

Unbelievably small -outrageously cheap. You 
will be amazed at the fine quality of tone and 
volume of this treat little radio. Only a fantastic 
3/ x 21 x 11ía; the MIAMI will befog you great 
entertainment for months on -n Od. battery. 
Simple assembly plan with each set. ONLY 17/8. 
YES 17/8. Plus 2/8 P. & P. (C.O.D. 2/- extra). 
Satisfaction Guaranteed. Demonstrations given 
daily. Parts available separately If required. 

TERMS OF BUSINESS 
C.O.U. 2/6 extra, regret No. C.O.D. under £1. 
Add extra postage for overseas. lxcial prices 
Mr quantity and the Trade. All goods guaranteed. 
Components, technical books, IliFi by Leak, 
Jason, Lorenz, Quad. etc. Send S.A.E. for 
quotation or with any enquiry. 

Stock No. 121- MEDIUM WAVE LOOPSTICK 
COILS with Variable Tuning Core, 73 only. 
To clear, 2/9 each, plus 6d. P. Be P. 
Stock No- 122 -FEW ONLY VARIABLE TUN- 
ING CONDENSER (Mica Dielectric)--0006 mid., 
8/8, plus ed. P. & P. 

Stock No. 170 TRANSISTOR POCKET RADIOS 
. BULK PURCHASE 

" ENABLES US TO 
MAHE THIS FAN- 
TASTIC OFFER 

`- 4 -AND WITH 

ONLY 28/6 

MONEY BACK 
GUARANTEE I I I 

The "SAN REMO" 
. , so tuned that It 

brings the voices of 
star entertainers 
and vocalists dra. 
matically to Iife- 
in your home, office, 
etc. Only 41 x 2I 

No More To Pay x 1jfn. Fits reef/' 
Into your pocket 

or handbag. Works for months off 1/2 
battery. Should last a lifetime, anyone 
can assemble It to an hour or two with our 
easy plan. Complete set of parts including 
miniature speaker, carrying case -everything 
only 28/6, 2/6 P. & P. C.O.D. 2/6 extra. 
(Parts can be bought separately.) Limited 
period -so rush your order before it's too late. 
DEMONSTRATIONS DAILY. 

Stock No. 168 -BRAND NEW ASSORTED 
CONDENSERS 30 pF to .01 mfd., 25 for 7/8, 
plus 1/- P. & P. 
Stook No. 164 -SPECIAL OFFER OF HOME 
CONSTRUCTED RADIOS NEEDING ATTEN- 
TION. Filled with componente in good condition. 
Stock No, 164b -TYPE (B) 2/3 Trantator. Size 
41 x 3 x 11in. Price 5/- each plus If- P. & P. 
Brand new 21in. Miniature Coil Speakers, worth 
14/- given free with every order fusa Ove. 
Stook No. 1844 TYPE (D) Miniature Valve 
Radios in plastic case. Size approximately 

3 e 10e. Price 5/- plus 1/6 P. & P. 
Stock No, 164e -TYPE (E) '20 only, Valve Radios 
in small Fibre attache cases. Size 7 x 5 x 2;in. 
Price 22/8, plus 2/6 P. & P. 
Stock No. 165- SURPRISE PARCEL TYPE (a) 
Assorted components. Price 5f -, plus 1/6 P. & P. 
Stook No. 167 -GIANT SURPRISE PARCEL 
TYPE (c). Price 15 /., Plus 3/- P. A P. 
Stook No. 182 -WANDER PLUGS. New and 
unused. 2/- doz., plue 6d. P. & P. 
Stock Mo. 184 -lin. MOVING COIL LOUD- 
SPEAKERS. Brand new, 3 ohms, 10 /., plus 
2/6 P. & P. 

'Took No. 168- SPECIAL CLEARANCE OF 
FULLY GUARANTEED BRAND NEW 
"GOLD FRONT" 6 TRANSISTOR SUPER - 

HET RADIOS. Complete with real leather 
carrying case. Personal earpiece- battery. 
All in beautiful presentation boxes. Only 75/- 
plus 2/6 P. & P. 74 only. Advertised at 
£6.0.0 recently. Last 74-no more available. 

Stock No. 143 

MINIATURE SPY CAMERA 

ONLY 18/6 TO PAYE 
World shattering Purchase by our FOREIGN 
AGENTS makes this exclusive scoop yours for 
ONLY 18 /e. This exciting little 2 speed camera is 
not a toy but a precision -made photographic 
instrument in chromed steel and leather with 
minute milli -Magnifying Lens-each 14mm. fi1nm 

takes 10 pictures -size 15 x 15 x 2tn.- -Only 18 /6. 
P. & P. 1/6, ex. 
FREE Leather Carry -ease. Six Rolls of Film 

Stock No. 144 -BRAND NEW 21in. MOV- 
ING COIL LOUDSPEAKERS. SPECIAL 
PRICE 8/6, plus 1/8 P. & P. 30 ohms. 

CONCORD ELECTRONICS (Dept P.W.6) 210 Church 
PERSONAL CALLERS WELCOME:- Open 830 a.m. until 1 p.m. and 2 p.m. until S.30 p.m. 

Demonstrations Daily. 

Road, Hove, Sussex 
Saturdays: 830 a.m. to I p.m. 
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FANE HIGH FIDELITY LOUDSPEAKERS 
Full Range of Heavy Duty Types for All Purposes 

ASSIS. EXTREMELY ROBUST tin. DIAMETER VOICE COIL ASSEMBLIES 

Model Cone 
Frequency 
response 

c.o.s. 

Impe- 
dance 
ohms 

Main 
reson- 
ante 
c.o.s. 

Power 
handling 

watts 
R.M.B. 

Flux 
density 
gauss 

Total 
flux 

Maxwells 

Voice 
coil 

winding 

Diem. 
of 

Chassis 

Baffle 
Hole 

Net 
weight 

lbs 

Retail 
Price 

122/10 Single 25.5000 15 32 or 75 20 10.000 100,000 Copper 1210. 11ín. 1 6lbs. 5 glee. 

122/10A Dual 10 -15000 15 32 or 75 20 20,000 100.000 Aluminium 12ín. í11n. Bibs. 8 ens. 

1.22/12 Single 25 -5000 15 32 or 75 20 12,000 180.000 Copper 121n. lila. Elbe. 17.7.0 

122/12A Dual 30 -15000 16 32 or 75 20 12,000 180,000 Aluminium 12ín. llin. albs. 88.8.0 

122/14 Single 25 -5000 15 32 or 75 22 14,000 186,000 Copper 12ín. llin. 71bs. 9 gas. 

122/14A Dual 30 -15000 15 32 or 75 22 14Á 10 186.000 Aluminium 12ín. llin. 7lbs. 10 rue. 

122/17 Single 25-6000 15 32 or 75 25 17,000 226.000 Copper 12ín. llin. 10}lbs. 811.17.8 

122/17A Dual 30.17000 15 32 or 75 25 17,000 226,000 Aluminium 12ín. 111n. 10 11ós. 819.17.8 

152/12 Single 25-8500 15 30 or 76 20 12.000 160,000 Copper 151n. 1311n. Bibs. 19 ins. 

152/12A Duel 30 -15000 15 30 or 75 20 12,000 180,000 Aluminium 151n. 131ín. Bibs. 18 ins. 

152/14 Single 25-3500 15 30 or 75 22 14,000 188,000 Copper 151n. 131111. Bibs. I - 14 tao. 

152/14A Dual 30 -15000 15 30 or 75 22 14,000 186,000 Aluminium 151n. 131ín. 9Ibs. 15 ans. 

152/17 Single 25 -4000 15 30 or 75 25 17,000 226.000 Copper 15ín. 1311n. 1211bs. 18 inn. 

152/17A Dual 30- 17020 15 30 or 75 25 17.000 226,000 Aluminium 15ín. 1311n. 12110s. 17 ans. 

EXTRA HEAVY DUTY TYPES WITH 811n. DIAMETER POLE PIECES 

163 Single 304500 15 40 or 75 40 14,000 376,000 Copper 15ia. I 135in. 2011e. 
NI 

18 sas. 

183 Single 20.3000 15 30 or 75 60 14,000 375.000 Copper 181n. I 1611n. 221ós. 95 ans. 

AVAILABLE THROUGH ALL SOUND EQUIPMlNT STOCKISTS 
Manufacturers' enquiries to: , 

Sole distributors to Wholesale and Retail Trade: 

FANE ACOUSTICS LTD. LINEAR PRODUCTS LTD. 
HICK LANE : BATLEY : YORKS ELECTRON WORKS : ARMLEY LEEDS 

FAMOUS FOR THIRTY YEARS for 
SHORT -WAVE EQUIPMENT of QUALITY 

H.A.C. SHORT -WAVE 
KITS 

H.A.C. were the original suppliers of Short - 
Wave Receiver Kits for the amateur con- 
structor. Over 10,000 satisfied cuetomere- 
including Technical Colleges, Hospitals, 
Public Schools, Hams, etc. 

NEW 1964 RANGE NOW READY 

1-Vales model "OE", complete kit, Prim 34/6 

Customers say: "Definitely the beat one- 
valve S.W. kit available at any price." This 
kit contains all genuine Short -Wave com- 
ponents, drilled chassis, accessories and full 
iostructlone. Ready to assemble and, of 
coarse, ae all our products, fully guaranteed. 
FULL RANGE of other kite still available 
Including the famous model 'K', price 77/.. 
Before ordering call and Inspect a demon- 
stration receiver or send for a descriptive 
eatalegue and order form to:- 

"&A.C." SHORT -WAVE PRODUCTS 
(Dept T.R.), 44 Old Bond Si., tendon W.1 

STOP! LOOK! 
TRANSISTORS from I /3 

GREEN SPOTS Ií3 or 3 for 3f3. 
RED SPOTS down to I'6 or 3 for 4f -- 
WHITE SPOTS down to 2'. or 3 for 513. 

MICRO -ALLOY TRANSISTORS 
MATIO0 719, 101 816, 120 719, 121 846, 

A DT I40 
EARPIECES with Lead and Plug Crystal 

Type, 51 -' Low Imp., 4f -, 
TRANSISTOR HOLDERS 3 or 5 pin, I1 -. 
WIRELESS WORLD VALVE DATA 6f -. 
REACTION CONDENSERS .0001 34, 

.0003 319, .0005 413. 
J. B. DILECONS .0001, .0003, .0005 all 

419 each. 

REPANCO COMPONENTS 
DR)(1 Crystal Set Coils with Circuit 31, 
DRR2 Dual Range Coll with Reaction 

Winding and Circuit, 4f6- 
FR2 Ferrite Rod Aerial, 1246. 
CHI R.F. Chokes, 216. 
TRANSISTOR TRANSFORMERS 

íT49 S1 -, TT46 61 -, TT45 6, -, 1'T23 2246, 
TT24 2216. 
MULLARD TRANSISTORS AND 

DIODES 
0070 616, 0071 616, 0C44 813, 0C45 8f -, 
00728f -, 0081 81 -, 0C25 121 -, AF1022716 
AFII4 IIr- AFII5 I0f6 AFI16 ION., FII7 
946, AFI24 114 -, AF12f 10'6, AF1i6 I0f -, 
ÁF127 9'6, OC170 816, OCI71 9f -, OA70 
3l-, OA81 3f -. 

ALL SENT POST FREE IN U.K. by 

PETNERICK'S UPPL ES 
22 HIGH STREET 

BIDEFORD, N. DEVON 
Tel.: Bideford 1217 

NEW VALVES! 
Guaranteed Sit Tested 

24 -HOUR SERVICE 
155 155,8 1T4, 3S4, 3V4, DA1F91, DF91, 
13111, 

96. DFF/96, DE98, óL88 f BET ofgg4, 991-. 

IN4S19 DLg922 Ü8 PCL82 66/3 

186 g$Ì3 ELI fli PCL13.,g8844 
'9// 

354 413 FBbl1 - PL81 6/ 

666XX70 
13 gEgECPCe'82910 

PJ.,B_ 

ge 

5Y3GT 4/3 

7G I/3 ECC&310 / PY32 t/g6 

MG 8/6 ECC` 854 1- I; 
4/9 

61{50T 5l- E F80 / PY82 /8 
12K7GT 3/3 ECF92 I PY63 I 

8816 
EEEQCQH42 

7/3 6I 

3g6yEC 

ÉFQI 
6/6 

D7ggÁgF42 667/88 

85A2 T /e EF885 % UCg 8 d 

DACC32 19 EFS11 / FAN 6//33 

DA. F86 
99696 /e8 

ELM UlCL83 
7/u 

AAF 

8 
1..! 

UF41 6)9 
2F9911 T/3 

EY51 
666 _ 5/9 

R77 gá)99 EZZB a/ UL94 6/2 

DK91 319 MÚ14 / UU8 11 /- 
0g UY21 7/6 

DK PCC88 / VY41 4/3 
DL33 0/9 PCF60 / INN 4/9 
Postage 6d. per valve extra. Any Partei 
Insured Against Damage In Transit 6d. extra 

Any C.O.D. Parcel 4/3 extra. 
Ofli a addi ess. no railera. 

GERALD BERNARD 
53 OSBALDESTON ROAD, 

STOKE NEWINGTON, 
LONDON, N.I6 
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path and transformer path) coupling the valves, so 
that effects obtained when reversing one winding 
on the transformer (either one will do) should also 
be studied when experimenting with this circuit. 

In the author's example shown in Fig. 2, con- 
ditions were such that about twice the total bass 
voltage reached the grid of the 6V6 than did with- 
out the modification (with VR1 slider at the top). 
This meant that bass power was increased by a 
maximum of four times. 

Transformer Resonances 

The behaviour of this circuit, with apparently 
the same circuit components, may be completely 
different for two different transformers. This is 
because Cl can resonate with the inductances 
involved in T1. If such resonances are present, the 
bass -boost will be even greater than would be 

16,uF 
350V 

100p 

I. 
IF stacë and0.1NF 
-4( 

q. changer 

TI 
ratio 
1:5 

R2 
68kí1 

WIRELESS 1201 

in the example shown in Fig. 2 (VR2, R4, R5). The 
overall characteristics can be modified by varying 
the phasing of the transformer relative to the 
negative feedback, and by altering the intensity of 
the negative feedback (e.g. try other values for R4 
in Fig. 2). 

Amplitude Modulation Reception Only 
It should be emphasised that this circuit is 

specifically intended for normal medium and long - 
wave a.m. reception. It will here probably lead to 
full success in getting the "vintage model tone" 
out of modern receivers in this class where the 
" vintage model " fans felt the tone to be too shrill. 

This circuit is unsuitable for good v.h.f. recep- 
tion, where the full -range treble, absent in 
medium wave a.m. broadcasts, is transmitted. The 
circuit here discussed does not pay proper atten- 

1 A 
I1.T. +200V 

22íR - 

C1 
0.02N F 

Ba s tone 

E BC 41 

"C2 
0.1 yF 

1100pF 

1MCl 

2.7 25NF 
kn T15v 

0.1uF 

0002 
RF` 

R1 
330kf1 

R5 
56 
kR 

olume 
500kí1 
log. 

1Mf1 
WvW1Mv 

HT +275V 

Output 
transformer 
to suit 6V6 

VR2 
100 Cl 
Ilnear 
W.W. 

Fig. 2: A typical example of the type of bass -boost tole control discussed in this article. 

expected along the lines just discussed. 
If one aims to make Cl resonate with the trans- 

former in the middle of the range of bass frequen- 
cies one desires to boost, i.e. those between about 
50c /s and 200c /s which the straightforward resis- 
tance- capacity coupling reproduces " too weakly ", 
and then chooses the resistance of VR1 such that 
this resonance is sufficiently damped to be effec- 
tive over this frequency range, one can get a very 
pleasing effect. The " crossover " between the 
boosted bass -range and the unaffected middle and 
treble ranges is then quite sharp and well -defined, 
giving a. sonorous bass without muffling of other 
frequencies. 

Further factors to vary during experiments to 
get best results arise if the circuit already con- 
tained a negative feedback channel, as was the case 

tion to such treble -in fact it plays havoc with it. 
Thus please confine experiments with this circuit 
to normal a.m. receivers. 

The receiver modified in Fig. 2 contained a small 
Goodmans 5in. round speaker, and was housed in 
a medium sized wooden cabinet some 9in. x 12ín. 
x Tin. deep. The degree of mellow bass impression 
obtainable even with this small speaker (after 
making the modifications discussed) was quite 
surprising, and even more noticeable on an exten- 
sion speaker of larger size. 

It rr ust again be stressed that each case of a 
modification along the lines of this article must be 
individually trimmed. It is hoped that possible 
lines of experiment and direction of results 
produced by the various changes in question have 
been made sufficiently clear. 
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Amateur Band Receiver 

THE American firm of Hammarlund have intro- 
duced an improved successor to their well 

established type HQ -110 amateur receiver. The 
new receiver -type HQ -110A- incorporates a 
better degree of stability, both mechanical and 
electrical, as well as a number of new features. 

The dual conversion superhet circuit employs 
12 valves giving excellent image response, rejection 
and selectivity. Hammarlund receivers are marketed 
in the U.K. by K. W. Electronics Limited, Van- 
guard Works, 1 Heath Street, Dartford, Kent. 

i a& 
`......z.,...... 

One of Hammarlund's latest amateur receivers, the 
type HQ -110A. 

Component Comparator 
AN instrument which will match or grade resis- 

tors or capacitors in terms of percentage devia- 
tion has been announced by Aero Electronics 
Limited. Known as the SCOBA R /C Component 
Comparator, it provides a direct reading from zero 
to either +20% or -20 %. 

In essence the instrument is a 50c /s bridge in 
which the degree of out of balance operates a 
meter calibrated in per cent. A resistance range 
between 1001Z to 50MS2 and a capacitance range 
from 10pF to over 12µF can be accommodated by 
the comparator. 

April, 1964 

Apart from its primary purpose, the instrument 
will be found useful for making impedance 
measurements. The manufacturers are Aero Elec- 
tronics Limited, Gatwick House, Horley, Surre i . 

The new Component Comparator made by Aero 
Electronics Limited. 

Y.H.F. Portable Receiver 
THE "Pinguette 720 " is a four waveband port- 

able receiver made by the German firm 
Akkord, and is now available in the U.K. Long, 
medium, short and v.h.f. are the bands covered by 
the receiver and selection is made by push- button 
switches. 

The 9- transistor circuit provides 1.5W output 
through a 4in by 71in. loudspeaker. Included in the 
design is a telescopic aerial and an illuminated 
dial. Unusual features in a receiver of this size are 
the separate bass and treble tone controls. 

The Pinguette 720 is available in a choice of 
cabinet colours at 39 guineas through the U.K. 
agents Denham and Morley Limited, ' Denmore 
House, 173/175 Cleveland Street, London, W.1. 

This v.h.f. portable is made by Akkord of Germany. 

Vacuum Soldering Iron 

THE firm of Charles Austen Pumps Limited have 
attacked the problem of unsoldering compo- 

nents (especially multi -pin types) from printed 
-continued on page 1206 
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BRITISH NATIONAL RADIO SCHOOL 
ESTABLISHED 
25 YEARS announces a - PRESIDENT: MR. J. SIXES.. M.I.E.E., 

M. BRIT. I.R.E. 1i35RY 

COMPLETE DO -IT- YOURSELF TRAINING PROGRAMME IN 

RADIO TELEVISION ELECTRONICS 
The demand for good Electronic Engineers is increasing 
almost daily throughout the world. Electronics is now 
the most rapidly expanding of all industries with its 
applications reaching into almost every sphere of human 
activity. If you are looking for a new career with new 
opportunities -then now is the time to choose - 
Electronics. If you are already employed in this field - 
then now is the moment to seek higher qualifications 
to secure the top jobs which are waiting to be filled. 
Most of all, the great potential of electronic develop- 
ment means unlimited scope for the future and will 
ensure a secure occupation for you -unlikely to be affec- 
ted by possible future recessions in other industries. 

The British National Radio School has had 25 years' 
experience of HOME STUDY coaching for students 
wishing to master the fascinating subjects of Elec- 
tronics- whether the object be career or as a hobby or 
new interest. The School is entirely independent and 
specialises ONLY in the teaching of electronic subjects. 
It employs only fully qualified staff to conduct and 
supervise each individual course taken by a student 
and it is this close and personal contact between Tutor 
and Student which we believe makes possible the suc- 
cessful completion of a course of study. 

A special feature of our system is that all courses 
start right from the beginning and no previous know- 
ledge or experience is necessary or expected. Training 
is carried out easy step -by -step stages using the most 
modern methods of tuition. The great advantage of 
the home study method is that it provides a complete 
self- contained course giving everything needed for the 
subject concerned and enabling work to be done in the 
comfort of one's own home and over any period of time 
desired. 

What about YOUR OWN BUSINESS IN ELEC- 
TRONICS' We have very many students who enrol 
with us solely to enable them to start up their own 
business -most commonly in the servicing of radio and 
television receivers. The large number of such receivers 
and other electronic apparatus now in use means that 
there is a continuous and growing demand for people 
and firms to service such equipment when it proves 
faulty. Our practical electronics course with equipment 
as described briefly below is designed to give the com- 
plete beginner adequate practical knowledge for this 
servicing work. It requires practically no capital to 
start a Servicing business -all the assets are in the skill 
and knowledge of the owner and there is never any 
shortage of work -usually far too much! Fees and earn- 
ings are high and expansion rapid and you have the 
satisfaction of working on your own and only for yourself. 

Of course, you may only be interested in Electronics 
as a HOBBY or you may simply wish to widen your 
knowledge of technical subjects. The spread of elec 
tronics today means that it is very useful to know the 
basic facts that lie behind so many technical processes 
and equipment. It can be very useful to know how radio 
and TV receivers and transmitters work; how remote 
control systems operate (as for model boats, etc.); 
how 'Hi -Fi' sound equipment should be installed and 
operated; how transistors really work; what computers 
are all about and so on . - . 

Many of our students pursue their hobby in a very 
active way by qualifying as an Amateur Radio Operator 
or 'Ham'. We have a special and most successful course 
for the G.P.O. Licence. 

Finally we extend a special welcome to students from 
overseas -they enrol with us from almost every country 
in the world and present -day fast air mail services mean 
that we can coach them as efficiently and quickly as if 
they lived in the U.K. 

EXAMINATION COURSES 

CITY & GUILDS TELECOM. TECHNICIANS CERT. 

CITY & GUILDS FULL TECHNOLOGICAL CERT. 

A.M.Brit.I.R.E. EXAMINATION. 

RADIO AMATEURS' LICENCE EXAMINATION. 

P.M.G. CERTIFICATES FOR RADIO OPERATORS. 

R.T.E.B. SERVICING CERTIFICATES. 

OTHER COURSES 
MATHEMATICS 
TELEVISION 
TRANSISTORS 

SERVO- MECHANISMS 
COMPUTERS 
RADAR& NAVIGATIONAL 
AIDS 

NEW PRACTICAL & EXPERIMENTAL 
'LEARN-WHILST-YOU-BUILD-IT' 

COURSE IN RADIO & T/V SERVICING 
This is anew complete experimental course comprising a mix- 
ture of theory and practical work using a very full range of 
electron e components and apparatus. Starting right from the 
beginning -or at a later stage if needed -the course enables the 
student ;o build up all the basic electronic circuits -amplifier; 
oscillator, rectifier; detector; etc. -and finally tp the design, 
construction. testing and servicing of a latest design fully 
transistorised receiver using nine transistors and covering long 
and medium wave and TWO SHORT WAVEBANDS plus VHF/ 
FM reception. It is of real luxury quality throughout- operates 
from a fv. battery and can be used anywhere in the world, 
Every present -day technique in circuitry is covered and the 
course a.so includes multi -range test meter; signal generator 
and osciloscope. By the end of the course the student will be 
able to teal with any type of servicing work with confidence 
and will also have a very useful workshop of equipment. Nearly 
100 interesting and absorbing EXPERIMENTS are carried out 
during this comprehensive course and its completion will 
enable anyone to gain full mastery of electronics. 

POST NOW FOR FREE BROCHURE 
TO: BRITISH NATIONAL RADIO SCHOOL, RADIO HOUSE, READING, BERKS. 

Please send details of your Courses, without any obligation, to:- 
NAME 

ADDRESS 
1 am interested in 

Block Caps 

_...__.. _._._ course above. 
PW 4/64 
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Wide -range Transistorised 
SIGNAL GENERATOR -Model 27 

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

f9.12.3 
with test lead and battery. 

Post and Packing 3/6 extra. 
H.P. 48/- deposit and 27/- monthly. 

Trade and Export. Enquiries Invited 

NOMBREXINSTRUMENTATION 

Wide -range Transistorised 
WD1O GENERATOR -Model 63 

Range 10- 100,000 c /s. 

* Laboratory Standard Specification 
* Sine and Square Wave 
* Direct Frequency Calibration 
* Accuracy and Low Distortion 
* Calibrated Output Voltage 
* Battery Operated and Compact 

co 116.15.0 test leade 
with 

Battery 2/3. Post and Packing 3/6. 
H.P. 4 gos, deposit and 47/- monthly. 

Wide -range Transistorised 
C.R. BRIDGE -Model 62 
6 Ranges: 1 SI to 100M LI 

1pF to 100µF 
* Visual null indicator 
* Power factor check 
* Electrolytic leakage test 
* Battery operated 

18.7.3 
including battery. 

Post and Packing 3/6 extra. 
I-f.P. 401- deposit and 24/. monthly. 

S.A.E. for full technical leaflets 

NOMBREX LTDaD; 
Instruments ESTUARY HOUSE, CAMPERDOWN TERRACE 

' EXMOUTH, DEVON. Phone: 3515. 

SAVE THOSE BATTERIES 
WITH THE 

"Pee -Pee Battery Eliminator" 
Now you can run your transistor portable radio, record 
player, amplifier etc.. direct from A.C. mains. This compact unit replaces PP3, PP4, PP7, PP9. etc. 9 volt batteries. Price 
35/-. P. & P. 2/9. Also available "Pee -Pee" Twin Pack for 
equipment requiring two separate 9 volt outputs. Price 42/6. 
P. & P. 2/9. Special adaptor available for sets using 4; volt 
type batteries. 2/6 extra. 
LISTEN TO THE WORLD 

c ó ,a 
ßrÿ' -J'' 
.r1' 

*" 
i 

on TELSTAR our I -VALVE 
SHORT WAVE RADIO 
Receives speech and music 
from all over the world. Price 
Includes valve and one coil 
covering 

extended to 
metres. Can 

be eo cover 
converted 

2 
3es. alv bend 2 

or 3 valve and all -mains 
speaker use. Total Building 
costs 351- P. & P. 2/ -. 

THE 

ferrite rod 
An amazing 

at wonderful 
Size only 
palm of 
coded for ; Costs (including 

R.C.S. PERSONAL SET 
For Private Listening 

little set, with built -in 
aerial bringing in medium wave 

volume. Sturdy case. 
21 x 3i x lin. Fits into the 

the hand. Drilled chassis colour 
easy assembly. Total Building 

earpiece) 301- P. & P. 
2/ -. 

R.C.S. CRYSTAL RECEIVER 
Covering medium wave band. Ideal for the 
beginner! All components in- 816 P. & P. ` e , eluding case. 
(Suitable headphones 918). Easily converted to ! ¡,iy 
1- transistor or 2 -stage transistor receiver. 
All parts available separately. Send S.A.E. for free layout plans 

and parts lists of any of the above sets. 

R.C.S. PRODUCTS (RADIO) LTD. 
II Oliver Rd., London, E.I7. (Mail Order only) 

Ezport Trade enquiries invited 

111li r 

CHAS. H. YOUNG LTD. 

AERIAL EQUIPMENT 
TWIN FEEDER. 300 ohm twin ribbon feeder, similar K25. 
6d. per yard K35B Telecon (round) 1/6 per yard. Post on above 
feeder and cable I16 any length. 
COPPER WIRE, 14 G., HID 140ft. 171.; 70ft.8'6. P. & P. 216. 
Other lengths pro rata. 
RIBBED GLASS. Sin. aerial insulators, 119 each. Shell ins 2in. 
9d. each. P. & P. 21 -. Up to 12. 
CERAMIC FEEDER SPREADERS. 6in. type F.S. 10d. each. 
P. & P. 21 -. 
CERAMIC "T" PIECES, Type A.T. for centre of dipoles. 
I16 each. P. & P. I, -. 
2 METER BEAM 5 ELEMENT W.S. YAGI. Complete in 
box with l -21in. mast head bracket. PRICE 491.. P. & P. 316. 
SUPER AERAXIAL CABLE. 75 ohms, 300 watts, very low 
loss, 11B per yard. P. & P. 2/-. SO ohm, 300 watt coax, very low 
loss, 119 yd. P. & P. 2/ -. 
ABSORPTION WAVEMETERS. 3.00 to 35.00 Mc/s in 3 
switched bands, 3.5, 7, 14, 21 and 28 Mc /s. Ham bands, marked 
on scale. Complete with indicator bulb. A MUST for any 
Ham shack, 2216 post free. 
VARIABLE CONDENSERS. All brass with ceramic end 
plates and ballrace bearings, 50 pF, 519, 100 pF, 616, 160 pF. 
716, 240 pF, 816, and 300 pF, 916. All fitted with rear extension 
for ganging, P. & P. 11 -. Also Flexible Couplers, II. each. 
SETS OF VALVES for AR88 (14) 13.10.0 post free. 
METERS. 3Iin. with 2Iin. scale, 0-IO mA, I5 / -; 0.100 mA, 15/.. 
P. & P. 116. 
THERMO, 21ín. round 0.2.5 amp, 7'6 each. P. & P. I/6. 

170 -172 CORPORATION ST. 

BIRMINGHAM 4 
Telephone CEN 1635 
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LETTERS 
TO THE 

r/ EDITOR 
GETTING TO THE POINT 

SIR: The other day while searching for an 
obscure component in a forgotten corner of 

the workshop, I came across a little device of 
yester -year which I thought some of your younger 
readers would be interested and amused to hear 
about. 

It consists of a circular metal base about 21in. 
in diameter, to which is fixed a metal bracket. This 
bracket carries a 2in. metal shaft which can pivot 
about its centre and can revolve along its length. 
At one end of this shaft is a small pulley wheel 
with a rubber tyre. The bracket carries another 
shaft, but this one is fixed in a horizontal position 
and on to it slides a metal " flywheel ", which has 
a knurled knob attached to it so that it may be 
spun on the shaft. On the opposite face of the 
flywheel to the knob, is mounted a disc of glass - 
paper. Now when the flywheel is slid along the 
fixed shaft so that the glass -paper disc makes 
contact with the pulley wheel, revolving the fly- 
wheel will impart a reciprocal motion to the pulley 
wheel, which thus causes the free shaft to revolve. 
Ingenious to say the least, but the most remarkable 
thing about this device is (or was) its use which is, 
in fact, to sharpen fibre gramophone needles which 
were at one time in vogue. 

Apparently in those far off days before diamond 
styli, the demand for gramophone needles was so 
great that these miracles of engineering were 
commonplace with audiophiles. 

In use, the blunted needle was fixed in the free 
end of the revolving shaft, there to meet the glass - 
paper disc 180° away from the contact point of 
the pulley wheel. And here, as the abrasive disc 
whirled one way, the needle spun in a counter 
direction giving the little piece of fibre a new lease 
of life. 

What a shame modern audio practices has made 
such wonderful inventions redundant. - B. C. 
BRErroN (Berwick -upon- Tweed). 

NOT SO MUCH PLASTIC PLEASE 

SIR, -First let me say that no one admires the 
advanced design of present -day transistor 

receivers more than I. I do detest, however, the 
flimsy construction employed for the cabinets of 
all but the most expensive models. Plastic in all 
its many forms is a marvellous material, but as 
used in most portables it often proves to be little 
more than decorative as it cracks easily when 

Whils: we are always pleased to assist readers with their 
tethnical 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 

dropped and is then practically impossible to 
repair. Even the chrome plated metal grills and 
adornments which are at present very popular, are 
usually only thin additions to a basically plastic 
case. 

When remembering the all -dry portables of 
several years ago, despite their formidable weight 
they were always sturdy and able to withstand 
quite severe knocks. With a modern portable in 
my pocket I have a tendency to worry the whole 
time that it will suddenly come to grief against 
something more solid than its vulnerable cabinet. 

Another design improvement I would like to 
see receiver manufacturers adopt, is the fixing of 
printed circuit panels by flexible mounts before 
they are attached to the outer case. This would 
give a degree of protection for the components 
even if the case itself suffers from a fall. -A. D. 
PARKINGSON (Plymouth, Devon). 

TOO MUCH OF A GOOD THING 

SIR, -We are not all aspiring Beatles you know; 
though by the contents of recent issues of 

P.W. it would seem as though half the radio con- 
struction enthusiasts in the country are about to 
forsake their communication receivers and twist 
and shout their way through twenty watts of guitar 
amplification. Of course it's good to know that my 
fav Durite magazine is keeping its finger on the 
pulse of things, but with echo chambers, metro- 
nomes, guitar pick -ups, tremolo units and guitar 
amplifiers turning up regularly in the past year or 
so's issues, I sometimes feel that Liverpudlian 
readers of P.W. are getting more than their fair 
share of attention. 

Further as a reader who has never been within 
a hundred miles of Merseyside, I would remind 
you that there are other musical instruments 
besides the guitar which can benefit from the 
application of electronics. How about a bagpipe 
amplifier, for instance; yeah, yeah, yeah. -J. F. 

JAMESON (Edinburgh). 

EX- GOVERNMENT COME -BACK 

SIR, -After the war years I, along with thousands 
of other kindred spirits, revelled in the flood 

of service equipment which burst on to the radio 
construction market. Inevitably however, this 
flood has lessened to a stream, and seemingly 
this stream could eventually trickle dry. 

There seems to me, however, that there is one 
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gleam of hope for ex- government fans. We are 
always being amazed by the statement which 
usually accompanies the .announcement of new 
acquisitions for one of the three services that the 
missile, tank, warship, or what have you, is out of 
date before it is put into service. This is due no 
doubt to the fantastic speed of development in 
engineering these days, and it is most often 
reported when the R.A.F. acquires a squadron or 
two of new fighters. 

Well then, if this becomes the rule throughout 
all the industries supplying the services I, as an 
ex- government addict, look forward to the day 
that sees the radio shops being flooded with 
surplus equipment only a year or so old yet 
already outdated. Long live progress. - C. L. 

'HARPER (Oxted, Surrey). 

FILM SHOW APPRECIATION 

SIR, -T count myself very fortunate to have been 
among the audience of this year's PRACTICAL 

WIRELESS Film Show. The lecture on colour tele- 
vision was most enlightening and interesting. The 
second half of the programme on ultrasonics, not 
to mention the tea and sandwiches -helped to 
make it a very enjoyable evening. 

I am already looking forward to next year's 
show. -S. J. KENT (London, S.E.25). 

Sir -1 would be grateful if any reader could sell or 
loan me ... 

. the issues of P.W. concerning the conversion 
of the No. 19 set -C. RICHARDSON, 27 Cauldwell Lane, Monk - 
seaton, Whitley Bay, Northumberland. 

the details of converting the R.220 reception 
set to receive local amateur and BBC transmissions. -P. JACKSON, 
36 Ashton Court, Lillington, Leamington Spa, Warwickshire. 

the December 1962, January, February, March 
and April 1963 issues of P.W. JONES, Wayside, 23 Holly 
Road, Uttoxeter, Staffordshire. 

, service information, circuit diagram, etc., of the 
Smith's Radiomobile car radio, model 4260 (control unit) and 

amplifier and power pack type A, Ref. 46028B. -R. A. C. WARD, 
21 Woodfield Drive, East Barnet, Hertfordshire. 

.. the base connections of the war surplus c.r.t. 
type 10E /759. -K. PARTRIDGE, 73 Cavendish Road, Sunbury -on- 
Thames, Middlesex. 

. the circuit diagram of the R.1155 receiver. 
I would refund postage costs. -G. M. SCHOLES, P.O. Box 72, 
Zomba, Nyasaland. 

. the circuit and any aerial details for the R.220 
Mk.II receiver. -C. WARNER, 7 Hester Close, Hightown, 
Liverpool. 

. information on the R.3118 receiver.- 689040 
A/A Strange, M., M.3 Apps. Wing, J. E. Squad, R.A.F., Locking, 
Weston -Super -Mare, Somerset. 

the manual of the Collins radio type R- 278B/GR 
or T.O. 31R2- 2GRC- 27.-R. V. WRIGHT, 4A Nepal Avenue, 
Atherton, Manchester. 

. the circuit or instruction leaflet of the "Costa 
Brava" three transistor receiver. -S. T. Wood, 259 London Road, 
South Benfleet, Essex. 

. the July, August and September 1963 issues of 
P.W. -M. J. CHELL, 13 Hampden Road, Leicester. 

. the circuit and any other information on the 
No. 38 Mk.II set -D. H. GRAHAM, 20 Harrogate Crescent, 
Derby. 

the circuit and any information on the R.1132A 
receiver.-B. MILLWARD, 162 Hollydale Road, Erdington, 
Birmingham, 24. 

.. the handbook and /or circuit of the R.107 
receiver. -P. H. PRtcKErr, 31 Leopold Street, Loughborough, 
Leicestershire. - 

.. the issues of P.W. giving data on the No. 19 
set.-N. A. MORGAN, Heywood House, Denstone College, 
Uttoxeter, Staffordshire. 

. all the issues of P.W. dealing with the Malvern 
tape recorder, except the July 1963. -T. E. Storm, Lynton Lodge, 
Goose Lane, Little Hallingsbury, Bishop's Stortford, Hertford- 
shire. 

. the issues of Practical Television following the 
July 1959 issue, which contain articles by R. W. Wells entitled 
"A Closed- circuit Colour TV System. " -S. DAVIDSON, School 
House, School Road, North Berwick, East Lothian. 

. the circuit and any data on the type 105A 
transmitter unit.-K. SHEEHAN, 406 Mourne Road, Drimnagh, 
Dublin 12, Irish Republic. 

.. any information on the wireless set No. 68T.- 
K. TAYLOR, 5 Park Avenue, Carsbalton, Surrey. 

TRADE NEWS 
-continued from page 1202 

circuit boards in an entirely new way. The normal 
process is to apply a large iron to the joint and 
extract the component while the solder remains a 
liquid. With such components as i.f. transformers, 
this process requires a specially designed bit to 
heat all the pins at once and the excessive heat 
used during the unsoldering can often cause 
damage to nearby components and also the printed 
circuit itself. 

The new device -named the " Soldermaster "- 
consists of a small, high temperature iron with a 
hollow bit. Through this bit a vacuum (produced 
by an Austen pump) is applied to the soldered 
joint. The vacuum draws the solder as it melts 
through the bit into a " trap " from which the 
solder may be removed after the operation is 
completed. 

With the vacuum pump turned off, the " Solder - 
master " can of course be used as a normal solder- 
ing iron. The makers are Charles Austen Pumps 
Limited, Petersham Works, High Road, Byfleet, 
Surrey. 

SPECIAL PROGRAMME FOR RADIO FANS 
READERS not already aware of its existence 

will be interested to learn of the special maga- 
zine programme for radio and recording enthusiasts 
which is broadcast every fortnight on Network 
Three, Sundays 2.30p.m. 

We can big'hly recommend this programme 
which includes talks by leading personalities in 

radio, tape recording and hi -fi. It also features dis- 
cussions and other items of interest to all readers 
of PRACTICAL WIRELESS. Recent programmes have 
included a History of the R.S.G.B. and a talk on 
tape recording clubs by PRACTICAL WIRELESS con- 
tributor F. C. Judd. 

For details of the next programme, please refer 
to the Radio Times ". 
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BBC ITV F.M. AERIALS 
B.B.C. (BAND 1). Tele- 
scopic loft, 21/-. External 
S/D 30/ -. 
I.T.Y. (BAND 8). 3 Ele- 
ment loft array, 25/ -. 5 
Element, 35/ -. Wall 
mounting, 3 Element, 35/ , 
6 Element, 45/-. 
COMBINED B.B.CJI.T.V. 
Loft 1 +3, 41/3; 1 +5. 48/8. 
Wall mounting 1 +3. 58/3: 
1 +5. 63/9. Chimney 1 +3, 
6319; 1 +5, 71/3. 

F.M. (BAND 2). Loft BID, 12/6: "H", 
30/ -. 3 Element. 522/6. External units 
available. Coax. cable 8d. yd. Coax. 
plugs 

R1/3. d, stamp 
C.W.O. 

Send for lists. 
Band IV 625 -line 

a 
Aerials also 

illustrated 
available. 

K.V.A. ELECTRONICS (Dept.P.W.) 
3a Godstone Road, Kenley, Surrey. CRO 2527 
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WORLD RADIO & TV 
HANDBOOK 1964 22/- 

By JOHANSEN. Postage 1 /-. 

How to Listen to the World new ed., 
by Johansen, 14/8. Postage 1 / -. 
Stereo for Beginners, by Webb. 7/6. Poe - 
tage 9d. 
Radio Amateurs Examination Manual, 
9/ -. Postage 6d. 
l'.V. Fault Finding, by Data, 5 / -. Postage 
Amateur Radio Handbook, by R.S.O.B., 

34/ Postage 2/8. 
The Oscilloscope Book, by Bradley. 5 /, 
Postage 6d. 
Wireless Servicing Manual new ed., by 
Cocking. 25/ , Postage 1/ , 
Electronics Pocket Book, by Hawker 
21 / -. Postage 1 / -. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, Londor, W.C.2 

(adjoining Lisle Street: 

B.B.C.2 (625 LINE) 
T.V. AERIALS 

EXTERNAL MAST 
MOUNTING ARRAYS 

5 element, 36/ -; 9 element. 45/ -. 
WALL MOUNTING with CRANKED 
ARM. 5 element, 51/ól 9 element, 80/- 
CHIMNEY ARRAYS with LASHINGS. 
etc.. 5 element, 83/8: 9 element, 2 / -. 
LOFT ARRAYS. 3 element. 24/ -. 
7 element, 32/6. Also available for 
Window Fixing, 2/6 extra. Co-ax, Pluss. 
1/3. Low Loss Co -axial Cable, 1/6 .c_ 

K.V.A. ELECTRONICS (Dept. P.W.) 
1o,Godstone Rd., Kenley, Surrey. CR0.2527 

RETURN-OF -POST SERVICE 
We offer a really efficient Mail Order Service on all items stocked. All cash orders are dealt with on the day of receipt. 

* Hire purchase orders are subject to slight delay but this is kept to the absolute minimum. 

ILLUSTRATED LISTS 
Illustrated lists are available on LOUDSPEAKERS, TAPE 
DECKS, TEST GEAR, GRAMOPHONE EQUIPMENT. AMPLI- 
FIERS. Any will be sent free upon request. 

AMPLIFIER KITS 
We have full stocks of all components for the Mullard 510, 
Mullard 3-3, Mullard 2 and 3 Valve Pre -amp. Mullard Stereo. 
Mullard Mixer. Fully detailed list on any of these sent upon 
request. 
Instruction Manual: All Mullard Audio Circuits in "Circuits 
for Audio Amplifiers ". 9/5 Post free. 

IfMARTIN AUDIO KITS 
h quality Transistor Amplifying Equipment. Following 

un is now available: Input Selector Unit 641.7.8; Pro- Amplifier 
with volume control. 21.17.6,- Mixer Unit, 3.19.8; Pre -Amp- 
li8er with tone control. 83.2.; 10 watt main amplifier, 25.12.6; 
Power Supply Unit, 22.12.8. Fully detailed literature available. 
H.P. Terms on any combination of units -ask for quotation. 

LATEST TEST METERS Hire Purchase 
AVO Modelé Mark II ..C22244.P0.0 24.16.0 12 of 21. &8 
At( Model iner Mark 4 229.10.00 21 18.0 

12 
of 

21.114//4 

r, M,K. TPSA .. .. 25.3 19.8 
ß2l1.165.6 

3 of 21 11.4 
TAYLOR 

Model 
ODEL 1í7A .. 210.10.0 22.12. 12 of 15/8 

Full detalle of any of the above supplied free on request. 
The AVO models 7 and 8 are both latest modela from current pro- 
duction -not to be confused with Government Surplus. 

TAPE RECORDING EQUIPMENT 
ALL CARRIAGE FREE Cash Price Deposit LMthly/Pmts. 
COLLARO STUDIO, latest 
model. Two track. Bradmatic 

t22 g 
Four Track, Marriott Heads 217.17.ppß 23.1 12 of 26/2 

MARTIN TAPE AMPLIFIER TS 
Tape Amplifiers 
For Collaro 8311 -V 2 -Track 211.11.0 8311 -4 V 4 -Track 812.12.0 
Tape Pre-Amipilllers 
For Collaro 8312 -CP 2 -Track 88.8.0 8312.4 -CP 4 -Track 89.9.0 
Drop through assembly for mounting 8312 Pre -Amp under Collaro 
Deck 21.11.8. 
CarryBbing Cases with speaker. For Collaro Deck and 8311 Ampli- 
her, 

. 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 
Mollard Tape Pre -Amplifier. Fully detailed list available. 
e LOUDSPEAKERS 
GOODMANS: Axiette 81n.. 25.5.7; Axiom Mn.. 28.5.11; 12in. 

Ji Bass,, 
gH21., 

Audiom27.0.0; 818 Basés4281'412718; Trebax 

F81 8 0 28.0 0F1T IS 8M 
Crossover 

25.1 i. 
unit, 

10in.. 
T3559 

Tweeter, 21.10.6; CX3000 Crossover unit, 21.11.6: C'X1500 
Crossover unit. 

21.10.6; 
H.P. Terms available on all speakers. 

P.W. TEST METER KIT 
Send for fully detailed list. 

STEREO COMPONENTS 
organite ganged potentiometers as specified for the Mullard 

circuits. * Log /Anti -Log. 500k. 1 meg., 2 meg. * Log /Log 50k. 
250k, 1 meg.. 2 meg. * Lin/Lin 260k, 500k, 1 meg., 2 meg. All 10/8 
each. Postage extra. 

GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS Hire Purchase 
ALL POST FREE Cash Price Deposit Mthly /Pmts. 

RECORD CHANGERS 
GARRA RD AUTOSLIM 

(Mono PU) .. 88.17.8 21.12.6 
GARRA RD AUTOSLIM 

De -luxe ATS (Mono PU) .. 211. 9.0 22 8.0 
GARRARD AUTOSLIM 

ATS (Stereo /Mono PU) 212. 5.4 22. 9.4 
B.S.R. U114 (TC8 Mono PU) 26.15.0 21.10.0 
B.S.R. UAI4 Monarch 
B.S.R. lÄÌ5 (TC8 Mono PU) 27.15.0 21.18.0 
B.B.R. LAIS 

(TCBS Stereo /LP/78) .. 28.15.0 22.8.0 
SINGLE RECORD PLAYERS 

B.S.R. TU12 (TC8 Mono PU) .. 24.1.3 21.5.3 
B.S.T. GU? (TC8 Mono PU) .. 24.18.8 21. 8.8 
GARRARD SRPIO 

(Mono PU) .. 25. 9.11 21.12.11 

6of 21 

12 of 16/11 

12 8 of 
1 

É1 

8 of 21.2.0 
6 of 81.2.0 

6 of 21.4.0 

3 of 81.2.0 
3 of 21.8.8 

3 of 21.9.0 
TRANSCRIPTION UNITS 

GARRARD 41IF (GCB PU) 216.12.6 23. 8.8 12 of 21.4. 
PHILIPS AGI01S (S /M PU) 212.12.0 22.10.0 12 of 18/ 
Many of the above can be supplied for stereo working. See our 
Gramophone Equipment List for details. 

JASON F.M. TUNERS 
We stock all parts needed for the construction of these excellent 
tuners. All parts can be supplied separately but we can offer 
attractive reductions In price if all items are purchased at same 
time as follows. 

FMTI, 28.12.8; FM11(lees power), 27.15.0. 
FMTI (with power), 29.12.8; FMTS (lese power), 89.0.8. 

FMT3 (with power) 211.7.6. Mercury 2,210.14.8. 
d'1v /x, 214.12.6. 

Hire Purchase Terms available. Ask for list. 

OUTPUT TRANSFORMERS 
GILSON: W0896Á W0896B 50/8, Post 2/8. W0710, 55/6, post 2/6. 
W0892. 62/3, post 2/9. W078'1, 27/ -, Poet 1/8. W0796A. 5716, post 216. 
W01932. 84/ -. Post 3/ -. 
PARTRIDGE: 9 2/9. 

4 /Ai1 P2829, 9/ post 
47/8; 2 4 9 Aiussi 

29 
2/9.D 

2/: 
MAINS TRANSFORMERS 

GILSON: W0741A, 88/ -, post 4/ -; W0839, 48/9. Post 2/9; W01322. 
50/6. post 3/6; W01288. 58/ -, post 3/8; W01586, 80 / , Post 4/8; W01341, 
Choke. 36/- post 2/ -. 
PARMEKO: P2631, 37/ -, poet 2/9 P2630, 57/3, Post 3/3: 2/2844, 
80 / -. Post 4/ -; P2930, 43/-, Post 3/ -: P2331, 59/8. post 3/3. 

* TERMS OF BUSINESS 
Cash with order or C.O.D. We 
charge C.O.D. orders as follows: 
Up to 25, minimum of 4/2. Over 25 
and under 210, 2/8. Over 210. no 
charge. Postage extra on CASH 
order under 25 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 

* ilbe on y tTReAAvaaal a niem. pay. 
mente over 3. 8 or 12 months as 
below. Three months: Deposit 6/- 
in the E. Service charge 5 %. 
minimum charge 10/ -. Six 
months: Deposit 9/- in the f. 
Service charge 71 %. minimum 
charge 1I5//I--. Twelve months: 
Deposit 4/- in the 2. Service 
obarge 1000 %, minimum charge gorge 
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SERVICE SHEETS RECEIVERS & COMPONENTS 
SERVICE SHEETS, Radio and Tele- 
vision, 3/5, post paid. VEST AND 
EMERY, 17 Hadlgarth St, Durham. 
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. 1964 List now available, 1/0. 
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. Phone: 30523. 

S.P. DISTRIBUTORS 
is now under 

NEW MANAGEMENT 

Try our streamlined service. We 
supply SERVICE SHEETS for Radios, 
Televisions, Tape Recorders, Amp- 
lifiers, etc., etc., by RETURN OF 
POST at 41- each, plus postage. 
Send S.A.E. with inquiries. List 
116, plus postage. 

Mail orders only please to 

S.P. DISTRIBUTORS 
44 Old Bond Street, London W.1 

S.E.& SERVICE SHEETS for all TV, 
Radio, including Transistore, Tape Recorders, Echo Units, Amplifiers, 
Record Players and Autochangers, 
etc., also various domestic appliances List 1 / -. S.A.E. Mail orders only. 
SUN ELECTRICAL SERVICES, 38 St George's Road, Hastings. 

SERVICE SHEETS for all makes of Radio and TV, 1925 -1963. Prices from 
1/- with free fault -finding guide. 
S.A.E. inquiries. Catalogue of 6.000 models. VC 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. Leonards, 
Sussex. 

SERVICE SHEETS also Current and 
Obsolete Valves for sale. JOHN GILBERT TELEVISION, lb Shep- herd's Bush Road, London, W.12. Phone: SHE 8441. 

BC- 620 -A, -B, -F, -G, H, -J, circuits, 
5/ -, Add inf. extra. EDDY. 13 Lind_ 
field Gardens, London, N.W.3. 

RECEIVERS & COMPONENTS 

NEW VALVES GUARANTEED! 
1D5 5/- 6X5G 4/6 PEN36C 5/- 1L4 1/11 7C5 5/- PCL82 7/6 1T4 2/6 25L6GT 4/6 EZ41 5/6 
1E5 4/11 C1C 5/- PCL84 5/- 
185 3/11 CY31 b/- PCL85 7/6 6X70 LS PENA4 5/- 6ßW7 4/6 ECC85 5/- R19 7/- 6X4 3/6 PEN46 2/0 TY86F 6/- 
Cash with order only. Postage 6d. per valve. 
Any parcel insured against damage in tran- sit 66. extra. 

A.D.A. MANUFACTURING Co-, 
172 Alfreton Road, NOTTINGHAM, 

WANTED: VALVES, TRANSISTORS. Etc. 
Bought for Cash. 

RATES: 7/3 per line or part 
thereof, average Ave words to line, 
minimum 2 lines. Box No. 1/- extra. Advertisements must be prepaid and addressed to Advertisement Manager, "Practical Wireless." Tower House, Southampton St., London W.C.2. 

RECEIVERS & COMPONENTS 
(continued) 

TRANSISTORS now half -price unmarked but tested packets of 16; unmarked untested packets of 40, 
duds suitable as diodes, packets of 
80. All packets 10/- each, postage 
1 / -. Four packets post free. C.W.O. 
K. R. WHISTON (Dept. PWT). New 
Mills, Stockport. 

100% TUBES! Famous make 
Rescreened, rebuilt, 24.15.0. Guaranteed 
year. 70 °, 90 °, 110 °. Carriage 12/6. Mullerd, 
Mazda, etc. NEW Boxed Valves, 12 months' 
guarantee! PCC84. PY800/1. PCL82, EF183, 
EF184, BY100. BY101, etc., 7/6 each. PL81, 
U25. EF86. ECL82 -6, PCF80, U191, PL83, 
etc., 9/- each. PY33, 30P12, 9/6 each. 

PHILIP BEARMAN 
43 Leicester Road, New Barnet 

Tel: BAR 1934 (Any time) 
LISTS FREE. SAME DAY SERVICE. 

EXCEPTIONAL VALUE: Picture 
Tubes, brand new, Mazda 19in.. 
CME1901, Mullard 19in. AW47- 90/91. 
£4/10/ -; Mullard 23in., AW50i90, 
£6/10/ -; carriage (insured) paid. 12 months guarantee. Note: All brand 
new. We also supply most other 
sizes completely regunned at £4/17/8, guaranteed 12 months. TOMLINS. 156 
Lewisham Way, New Cross, SE14. 
TID 3857. 

Wheatstone Bridge 

az;dFîö. 

Cb 

L 
Centre Zero Galvanometer scaled 20 -0-20 
21in. movement 2.5mA FSD, 3 stud switch 
controls 0-10, 0 -100 ohms and 0-Inf. Com- plete in carrying case with instructions. 
45/ -. Post 5/ -. 
MARCONI CANADIAN No. 52. As pre- 
viously advertised, still a number left. 
Used less case, complete for 115/240 A.C. 
mains and 12v D.C. Fully tested. Only 
28.10.0. Carr. £1. 
POWER UNIT, Type ZE12, Designed for the above receiver. 52/6, Carr. 5/ -. Moving 
Coil Headphones. chamois padded with lead 
and plug, 15/ -. Post 2/6. 
WS. NOD Mk3 TXRC 2 -8 Me /s with 
economy power pack, 12/24v D.C., 80 / -. 
Carr. 25/ -. Set only 55 /-, Carr 15/ -, All parts available. 

A. J. THOMPSON 
"FILING LODGE" 

CODICOTE, KITCHIN, HERTS. 

Phone: Codicote 242 

(continued) 

GUITAR AMPLIFIERS 
WITH TREMOLO 

15 watt Valves 
EC083, ECM, 
ELM, ELM. 
EZ81. 30 watt 
Valves ECC83, 
ECC82, EL34, 
ELM, GZ34. Four 
Jack inputs. 
Nine controls: 
four volume, 
master volume. 
bass, treble 

tremolo speed, depth. Remote plug. 3 and 
15 ohms outputs. 
15 watt tremolo kit. 29.10.0: Factory built 
E12.010.. 

built 30 watt tremolo 
kit 212.10.0: 

LESS TREMOLO: 
15 watt 2 input kit £8; Factory built (illus.) 
210.10.0. 15 watt 4 input kit 28.10.0 Fac- 
tory built 211. 30 watt 4 input kit 211.10.0; 
Factory built £14. 

Add cart. 7/6 any amplifier. 
Send for free leaflet. 

STROUD AUDIO 
PAGANRILL LANE, STROUD, GLOS. 

DIRECT TV REPLACEMENTS LTD., 
Iargeet 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. 

STOCK CLEARANCE. Valves, Con- 
densers, Resistors, Transformers. 
Mail only. Bargain liste, 98 Green - 
way Avenue, E.17. 

"HEATHKITS" can now be seen In 
London and purchased on easy terms. 
Free brochure. DIRECT TV REPLACE- 
MENTS LTD., Dept. PW7 /9, 126 
Hamilton Road. West Norwood, SE27, 
GIPsy Hill 6166. 

SPEAKER REPAIRS, Cones fitted. 
Satisfaction guaranteed. L S 
REPAIRS, Pluckley, Ashford, Kent. 

A.1. POST FREE BARGAINS. Guaran- 
teed set tested valves. EF80, EB91, 
10F1. 9d. each. 3 for 116. L36. ECL80, 
2/- each. PY31, PZ30, 3/-, PY80. PY82, 
313. ECC81, ECC82. 3/6. PL82 3/9. B36, 
PCF80, PL83. 20P1, 4/. EBF80. N37, 
4/3. PL33 4/6. PL81 4/9. 30F5 6 / , 
53KÚ 6 /6. 185BT 7 / -. Send for full 
list of cheap valves. A.1. RADIO 
COMPONENTS, 14 The Borough. 
Canterbury, Kent. 

V.H.F. TX -Rx B44 
Mk. I I 

60-95 Mc /s. using 14 midget valves (EF91 
series), Ex is a double superhet, internal 
speaker ein., also 12 volt power unit, vol- 
tage meter on front panel. Crystal 
controlled, all alloy chassis. BRAND 
NEW with handbook at the low price of 
55 / -, cary. 7/6. Alloy case 10 /- extra. 
EXPORT ENQUIRIES WELCOME. 
19 SET RECEIVER POWER UNIT KIT. 
200-50 A.C. to 275 v. D.C. double choke 
filtered, 12 v. L.T. with connector to set 
(state 6 or 12) 45/ -, cost 5/ -: CONTROL 
BOX 6 / -, post 1/6. MIKE dk HEADSET 
17/6. Used 10 / -. P.P. 1 /6. 
CONNECTORS 6-6 pin long 5 /-- 12 -12 pin 
long 8/6. Post both 1/6. All brand new. 
Varlometers. New 15/-, Used 10 / -. Post 2/6. 

J. T. SUPPLY 
(Dept. H), 150 Meadow Lane, Leeds IL 
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RECEIVERS & COMPONENTS 
(continued) 

FANTASTIC BARGAINS; Condensers. 
Miniature Paper, 74ed. per. 100. 
Resistors, assorted, 100 cards of 10 
for £21101 -. Transistors. Output. 
NKT 124/5, 6 for 10 /-, Texas transis- 
tors, NPN type, 28017, 4W; only 5/ 
each. Packet containing: 3 AFI17, 1 

OC81, 2 0071, 1 AC127, 1 Y21. Give- 
away price! Complete set of transis- 
tors for transformerless line -up! LI 
only - Sub- miniature Crystal diodes 

each. Miniature earphones com- 
plete with plug and lead 2/8 each. 
Multimeters, a.c. volts and current; 
d.c. volts and current. Ohms. Com- 
plete with battery and leads. Handy 
pocket size, 39/9 each. 4- transistor 
printed- circuit amplifiers 39/8 each. 
Transistor Electrolytics, lu.f., 2 u.f.. 
4u.f., 8u.f., 10u.f., 16u.í., 250.f., 32u.í., 
-all 15V; 64u.f., -10V. All 1/8 each. 
Acos microphones Mic 40 -19/6 only. 
Telephone tape pick -ups 9/- each. 
Tape Recorders, complete with 
Batteries. Tape, Spare Spool, Micro- 
phone, Earphone for monitoring, Lid 
etc., £411918. G. F. MILLWARD, 17 
Peel Close, Drayton Bassett, Staffs. 
Tel: Tamworth 2321. 

41A AAoió\-. 
RECEIVERS 

RECEIVER SECTION of Walkie 
Talkie 88T. 3- 6Mcis, of 18 set 6- 9Mc /s. 
Valves 3 of ARP12, 1 AR8, 25/- each 
post 
3d. Part stripped 

valves 
stripp d transmitter chassis, ass, i 

less meter. Contains many useful 
parts, coils, condensers, switches. 
components, etc., 101- post paid. 
500mA 21n. round meter, 8/6, post 1/6. 
Receiver, Marconi CR300, 15Ke /s to 
25Mc s, good condition, complete 
with power unit for 23011 a.c. or 24V 
d.c.. £12/10(- or less power unit £9. 
Carriage on either £1. V.H.F. Recei- 
ver P104. 100- 150Mc's. 13 valves. 
B.F.O.. A:O.C., R.F. and L.F. gains. 
Tuning meter £3/101 -, carriage 15,f'. 
Matching 230V a.c. power unit. 
£25 -, carriage 10' -. 

40/42 PORTLAND 
ROAD. WORTH /NG 

LOUDSPEAKERS GALORE! 50 only. 
lin. elliptical. 3 ohm, reclaimed in 
1DOv, perfection. C.W.O. 7/6, post and 
packing 2/ -. TELEWISE, PWI, 40 
Holloway Road, Leytonstone, E.11. 

MISCELLANEOUS 

YOUR KIT, Radio. Amplifier expertly 
assembled and aligned. Moderate 
charges, prompt attention. M JOHN- 
SON. Ivy Cottage. The Ridgeway, 
Astwood Bk., Redditch, Worcs. 

-ELECTRONIC MUSIC ? - 
Then how about making yourself an 
electric organ? Constructional data 
available -full circuits, drawings and 
no s! It has 6 octaves. 2 manuals and 

a with 24 stops-uses 91 valves. 
ith its variable attack you can play 

Classics and Swing. 
Write NOW for free leaflet and further 
details to C. & S., t0 Maude Street, 
Darlington, Durham. Send 21d. stamp. 

No. 3 BUMPER PARCEL 
6 Assorted ex- government valves 
6 Wander plug sockets -sorry nc plugs 
6 Miscellaneous items. 
1 Electro magnetic counter 10 imp. per sec. 
3 Assorted Mains Dropper Resistances. 
9 Yards of insulating sheaving. 
1 Post Office telephone fuse box with fuses, 

12 Assorted Car bulbs, 6 volt and 12 volt. 
3 M.E.S. panel lamp bulbs, 8 volt. 

12 Sheets of carbon paper. 
60 Tubular condensers assorted. 
12 High stabilility resistors, assorted. 
12 Assorted valve bases. 

6 Valve retainers. 
1 Clockwork timing mechanism intended 

for blowing up rockets? 
112 Volt vibrator mallory, 4 pin 

24 Red bezels for panel lamps. 
1 Altitude switch in case. 
1 Speaker. 3 ohm. 
2 Crystal adaptors. 
4 doz. Cartridge fuses. 

12 Assorted coils, inductances, choke. 
SW- Poet Free, Two Parcels for 35!- 

Signal Generator Type 108. Made by 
Salford Electric. 6.5 to 55 Mcis. With 
charts leads, plugs. In origiral case. 
BRAND NEW. Free delivery. 87.10.0. 

BREAKDOWN UNITS 
Transmitter Receiver Control Box 
containing 7 instrument knobs. 4 toggle 
switches, 3 rotary switches, 20 small 
potentiometers, 2 Plessey Sockets, 
oases rough but componerts O.K. 
0/- each, post paid or 2 for 10 / -. 

IM RACK FITTING CABINET. 
34' high by 21' deep with telescopio 
drawer slides. Louvred sides, back and 
top. Brand new Swedish make, 84.0.0 
only, plus B.R.S. delivery. 

EÇR Tube with Screen and Base with 
data, 25/-. 

5UP7 Tube with Screen and Base, with 
data, 30/ -. 

20ft. Steel Telescopic Mast. 501 -. 
High Stab Resistors, ed. each. 

MONITOR ba is a high -speed triggered 
oscilloscope, comprising indicating 
Unit Type 248. Power Unit 676 and Fol- 
lower Unit 68, with connecting cables. 
A minimum 30v. is required to trigger. 
Amplifier has flat response to 1.6Mc /s. 
Indicator may be used with external 

links. Valve heaSignal t un 
Amps 

inuously: 
H.T. only, being switched ON /OFF on 
front panel. Valve functions: V1(a), 
V2, V3, V9(a) VS, V8, V7, Vi? Trigger 
stage. V8, V9 Sawtooth Generator. 
V10, VII, I2 "X" plates paraphase 
amp. V13. V14 paraphase amplifier for 
signal (video) Y' plates. Meter: 
use 6v. for scale x 20: 20v. for 5: 100v. 
for Direct; 500v. for divide by 5. 
With circuit and leads, probe, etc., £8, 
plus cat liage 15/ -. 

A LIMITED NUMBER OF TRANSMITTERS 
AND RECEIVERS WITH FULL DETAILS. 
le- Rack Fittings to Fit Swedish Cabinets 
Send large addressed envelope for details. 

Also a good range of Transformers. 
Items may change according to stock. 

U.K. ONLY 

E. R. NICHOLLS 
Mall Order and Retail Shop: 

46 LOWFIELD ROAD 
OH SHAW HEATH, STOCKPORT 

CHESHIRE. 

1209 

RECEPTION SET R220 MI( 2 
14 -valve double superhet crystal 
controlled. From 60 to 100 meg. 
according to crystal used. Built - 
in stabilised P.P. internal speaker 
phone output. Brand new. 
Supplied with circuit and modi- 
fication details. For 72 -144 meg. 
etc. 

t3.10.0 Post Free. 
Separate Circuit and Modifica- 
tion kit, 25! -. Post Free. 

Large quantity of H.T. and L.T. Trans- 
formers and Smoothing Chokes. Just 
listed also Jones' Plugs and Sockets, with 
Leads, Plessey Plugs and Sockets, Co -ax, 
Plugs. Locking, low loss in Standard and 
Miniature. 
Send large addressed envelope for full 
lists of these and other components on 
stock. 

Copper Laminate Board, single or double 
sided, 51- per square foot panels, either 
type 3 ft. by 4 ft. 331-. 

Mains Neons with moulded base and fixing 
screws, 316 set. 

Magslips, Selsyns, Indicators, SO volts, 
115 volts, 230 volts. 

Assorted Instrument Knobs, 41- doz. 
Valve holders, 5f- per 24. 

High Stab Resistors. 5% 6d., 2% ed., 
Igo I1. Every six packed in 7- compartment 
linen finish component box. Unmarked. 

Assorted Resistors, 50 carbon plus 50 high 
stab. My choice 716. 

Reflected Power Meter or Standing 
Wave Ratio Indicator Unit, and other 
kit including 500 micro amp. meters 
plugs, sockets, leads, switch, circuit, 
instructions, 144 meg. Complete 351-. 

144 meg. Harmonic Filter with all 
plugs, sockets, leads. 251 -. 

Speakers. 3 ohm P.M. Sin. 51-, gin. 61 -, 
7 x 4!n. 71 -, Bin. 81 -, 10in. 1216. 

Trade enquiries invited for large quantity 
OC201 Transistors, Printed Circuit Board, 
SO mfd at 70 volts Sub. Min. Condensers. 

U.K. ONLY 

E. R. NICHOLLS 
Mail Order and Retail Shop: 

46 LOWFIELD ROAD 

off SHAW HEATH, STOCKPORT 

CHESHIRE. 
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SOUND RECORDINGS 

A UNIQUE BUY! Recording Tape 
top brand, 511n., 1,200ft., 19/6; 7in.. 
2,400ft. D.P., 28/6. P and P. 1/6 per 
Spool. Bargains in all sizes. S.A.E. 
for list. E. C. KINGSLEY AND CO.. 
132 Tottenham Court Road, London. 
WI. EUSton 6500. 

FOR SALE 

The Wonderful `DATROLA' 
"DATROLA" transistor Electronic 
ORGAN. 2 octave. Complete and ready 
to play. with instructions and music. 
Size 144 X 51n. 

Special Offer only £4.19.6 post free 
Ideal present for all ages. Can be played 
anywhere (battery operated). Instruc- 
tional aid to music, will give endless 

hours of amusement. 
DATA ELECTRONICS LTD. 

8 Hillside Gardens, Edgware, Middx. 

AMPLIFIER UNITS for 12 volt D.C. 
operation. These units were made by 
Mollard Ltd.. and are brand new and 
boxed. They comprise a push -pull 
amplifier with 3 to 5 ohm o/p trans- 
former, and medium impedance. I/P 
transformer built in vibrator pack giv- 
ing 250v 50mA using a C Core trans- 
former. 
V/C fuse, ind. lamp and on/off switch 
fitted. They are housed in a robust box 
and are Ideal for use in cars or caravans 
for Increasing the o/p of transistor 
radios or for conversion to gram. 
amplifiers. They will also supply an 
AC /DC electric shaver. 
Circuit and suggested modifications 
suppiled. 

35/-. Carriage extra, 5/ -. 

RADAR UNIT. Brand new and boxed. 
American manufacture. Contains: - 
8 High Speed Chopper Relays. 1,400 chin 

coil 13mA D.C. S.P. D.T. contacts. 
Octal based. 

2 Chopper Relays, 6v 400c /s S.P. D.T. 
contacts. Octal based. 

24 valves -12AX7 x 4, 12AÚ7 x 3. 12AT7 
x 7, 6J8 x 3, 6AL5 x 5. 5637 x 2. 

4 24v relays 4 pole c/o contacts, sealed 
type. 

16 NE68 wire ended aeons. 
13 potentiometers. 
25 1% precision resistors. 
Large quantity of 5% resistors, con - 

densera. transformers, screening Cans 
eta 

98.0.0. Carriage extra, 10/- 

X BAND 3 cm. FRONT END UNITS, 
complete with: CV2792 (2K25) kly- 
stron; 1B24 TR cell mixer crystal, 
2 stage pre -amp 3OMc /s approx. 
coax lead. power plug, length of 
wave guide, etc. Wave guide size 
4/10 x 9/10. 

£3.10.0. Carriage extra 5/ -. 

CONTROL UNIT APT-1. 
Fitted meter Skin. FL. RD. scaled 
0-200. 1 mA basic 2, toggle switches. 
Indicating lamp and potentiometer in 
neat black crackle box. Size 31 x 5 x 21n. 
Brand new American manufacture. 
17/8. Carriage extra 1/6. 

Send for free list of other items to:- 

SLATER 
34 LIFFORD STREET. 

SHEFFIELD 9, YORKSHIRE 

FOR SALE 
(continued) 

MORSE MADE 
EASY , 

The famous RHYTHM RECORDED COURSE 
cuts practice time down to an absolute 
minimum ! 

One student, aged 20, took only 13 DAYS 
and another, aged 71, took 6 WEEKS to ob- 
tain a G.P.O. pass certificate. If you wish to 
read Morse easily and naturally enclose 6d. in 
stamps please for full explanatory booklet. 

To G3CHS 45 GREEN LANE, 
PURLEY, SURREY. 

EXCEPTIONAL Transistor Portable 
Tape Recorder, value £5/19/6, com- 
plete with crystal microphone, ear- 
phone, spools, tape, batteries, instruc- 
tion, presentation box (extra tapes 
100ft. 4/6). Idead gift. £5/19/6. Satis- 
faction guaranteed. Postage, packing 
2/6. TOMLINS, 156 Lewisham Way, 
New Cross, SE14. 

240-ELECTRIC POWERmvag 
EATMfrom 12',Ií CAR BATTERY 
one AMERICAN DYNAMOTOR UNIT 

Input 12v. output 200,7513 el 150 to 220Nettc. 

Peden be cuisisION. POWTI TOOLS all ell 

ooitenelAV DC ITE(nICAI Iee1 ?WSNt,Slla 
wended PI emits. tria ONe1/8 rat Mine. 
Send Pulped envelope Ion Intl Illetntel leteilo 
W 'SCIENTIFIC PIOSUCTS, CLUELESS, nee. 

GPO RELAYS, Multi -contact, with 
bi -metal thermostat. 2000 +2000 ohm 
15/9; 1,000 item list 3d. ROGERS, 31 
Nelson Street, Southport, LancO. 

TAKE YOUR 
ANY PACK 

PICK 
FOR:- 

CO MPONENTS (Prei Vilna) NEW - ASSORTED - CO 

Carbon Resistors 
8 Trimmers, Stamp type 
15 Ceramic Condensers 
250 Sleeves & Grommets 
350 sq. in. Insulating Bed 
24 Clamps & Brackets 
6 Equipment Handles 
8 Wafer 1/w Biscuits 
3 Add -on D/P Switches 
3 Dropper Resistors 
340 eq.in. Resins Cloth 
12 Paper Tube Conds 
72 Self Tap Screws 
12 Mica Condensers 
1 Gram Mounting Kit 
4 HD Carbon Brushes 
10 Diodes (Rejects) 
6 B7/9 Valve Cans 
45ft Prestic Compound 
3 2a 2 -pin ow Sockets 
6 Sub -min Trimmen 
24 Loudspeaker Gauzes 
12 Anti- vibration Mounts 
600 sq.in. Alms. Foil 
60 Nuts/ Bolts/ Washers 
3 Electrolytic Conde 
3 Block Paper Condo 
1 T.V. Tuner Chassis 
1 4 Wave Rectifier 
1 Plastering Trowel 

35 Springs 
12 Knobs Rad /TV 
15 Tag Strips 
10 Valve Holden 
16 Socket panels 
15 Coil Formera 
3 Radio Colle 
6 R.F. Chokes 
3 Potentiometers 
16 Valve Top Cape 
60ít. Sleeving 
7 Metalpack cond 
3 L/S OP Sw Skte 
27 Cond Clips 
75 Felt Washers 
10 FuseHolders 
40 Mounted Tap 
12 Equipment Feet 
10 Plugs 
6 T.V. Coils 
45 Cable Cleats 
16 Psh /Btn Knobs 
2 Wafer Switches 
1 Slide, Switch 
6 Motorcar Bulbe 
72 Terminal Covers 
3 Printed Circuits 
1 Twin Ion Trap 
10 SES Lamphldrs 
24 eq.in. Felt Tape 

New & Irsed Es Govt. Equipment, Pte. 
Pulse Generator No. 2, 516. Modulator No. 28, 211. 
Test Set MiclReceiver No. 4, 827. 4 Valve Module' 
tors, 11/6. AC /DC Power Units, 11/ , No. 19 
Control Unite. 6/ -. Dimmers, 7/8. 7 TV Pots, 7/6, 
Strobe Generators, 80/ -. 15a Main Switches, 7/6. 
6v 6 -pin Vibrator, 7/9. 6v 40sh Accumulators, 25/ -. 
Wide -Band Amplifiers, 80/ , Radio Cabinets, 19/ , 
EF50 Valves. 1/8. Regret all V /Voltmeters SOLD. 
Large range of Radar Equipment to callers only. 
Please add small amount P. & P. Cat. 1/-. List S.A.E. 
FREE -Foreign Stamps if requested with orders. 
See advte in WIW. PIT, etc. for other lines.) 

ALBATROSS 
ENGINEERING CO. 
Dept. PW4, 78-80 HIGH STREET, GOBBERTON 

SPALDING, LINCS. (Tel. Doe 458) 

April, 1964 

FOR SALE 
(continued) 

GUARANTEED TRANSISTORS 

2f- each, XAIOI, XAI02, XBI03, 
X8104, XA 112, 0C430. 

3/6 each, GETI6, GET20, GET 
884, GET873, 250mW ZENER 
DIODES 4 volts to 22 volts, 
0C44, 0C45, 0071, OC8ID, 
0081. 

4f- each, 0C170, 0C171, AFI 17, 

XU6II, GET67I, GET672, GET 
673, GET 691, GET692, GET693, 
G ET694, G ET884. 

5f- each, 0C309, 0C320, 00703, 
00800, 0C46, 0C47, ORP60, 
and many more. 

LARGE STOCKS of Mullard 
Mazda, Bush, G.E.C., Impex, 
A.E.I. 
Send 3d. stamp for full list. 

B.W. CURSONS 
78 BROAD STREET 

CANTERBURY, KENT 

WANTED 
WANTED: TEST GEAR, Meters 
Valves, Components, Communication 
Sets Amplifiers. Letters only. HUG - 
GETT'S LTD. 2 -4 Pawson's Road, 
West Croydon, Surrey. 

WANTED 
VALVES ONLY 

Must be new and boxed 
Payment by return. 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

A PROMPT CASH OFFER for your 
surplus brand new Valves and 
Transistors. R.H.S., Beverley House, 
Mannville Terrace, Bradford '1. 

NEW VALVES WANTED 

Any type, or quantity 

CASH PAID 
R.S.T. Valve Mail Order Co. 

21 IA Streatham Road 
Mitcham, Surrey 

Telephone: MITCHAM 6202 
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WANTED 
(continued) 

WANTED Service Sheets. No 
quantity too lame, highest prices 
paid. SULTAN RADIO. 29 Church 
Road, Tunbridge Wells. Kent. 

COULD ANY READER sell /loan cir- 
cuit and /or manual for Sound Sales 
Amplifier AZ -A50, also control box? 
Pendleton, 22a Linacre Road, Littler- 
land, Liverpool 21. 

METAL WORK 

Cases, Chassis, Frames, etc., 
anything in metal. Send your drawings for 
quotation. 'One -of's' with pleasure. Trade 
enquiries welcomed. 
Stove enamelled any professional finish. 

Moss Watson 
40 MOUNT PLEASANT STREET 
OLDHAM, LANCS. MAIN 9400 

SITUATIONS VACANT 

RADIO AND TV Exams, and courses 
by Britain's finest Home -study Schoo. 
Coaching for - Bric.I.R.E., City and 
Guilds, Amateur's Licence. R E.B.. 
P.M.G. Cert., etc, FREE brochure 
from BRITISH NATIONAL RADIO 
SCHOOL, Russell Street, Reading, 

TV AND RADIO, A.M.Brlt.I.R E.. 
City and Guilds, R.T.E.B. Cert., etc 
on " no pass -no fee " terms. Over 
95% successes. For details of exams 
and courses ¡including practical 
apparatus) in all branches of Radio 
TV and Electronics write for 148 - 
page handbook -free. B.I.E.T. (Dept. 
2420). 29 Wright's Lane, London, W8. 

CITY AND GUILDS (Electrical, etc.) 
on " no pass -no fee " terms. Over 
95% successes. For details of Electri- 
cal Engineering, Applied Electronics. 
Automation, etc., send for our 148 - 
page handbook, free and post free. 
B.LE.T. ¡Dept 242A1. 29 Wright's 
Lane, London, W8. 

PART-TIME VACANCIES 
no YOU live in the Manchester area? 
Naval Signals Territorial Army have 
vacancies for Radio Operators 141 
and Radio Technicians (2). A hobby 
with p.iy and specialist training If 
required. Apply in person Tuesdays 
and Thursdays 8 -9 pm Sundays 10 -12 
noon to Major Currie at T.A. Centre. 
Norman Road, Rusholme, Manchester 
14. or Capt Griffin, T.A. Centre 
Britannia Road, Sale, Cheshire. 

I SITUATIONS VACANT 
(continued) 

A.M.I.Meoh.E., A,M.I.Brit.I.R,E. City 
and Guilda. G.C.E., -etc., brings high 

security. 
successes. 
pass-no pay" 

Fo terms. Over For 
details of exams, and courses in all 
branches of Engineering. Ballding. 
Electronics, etc. write for 148 -page 
handbook. - free. S.I.E.T. (Dep 
2425), 29 Wright's Lane. London. W8. 

ROYAL NAVAL RESERVE 
Men between the ages of le and 26 and 

ex- servicemen with previous communlca- 
Lion training up to the age of 4a are Invited 
to train in their spare time as Radio and 
Tactical Communication Operators in the 
Royal Naval Reserve. 

For detalle apply: 
ADMIRAL (OSIMANDING RESERVES 
Emurevs State Iluilding, Lumina, S.R'.o 
or ask at your nearest Royal Naval Careers 
(Mice. 

BUSINESS OPPORTUNITIES 

IF YOU are a Self- employed TV 
Service Engineer wishing to increase 
your profits by ac least 25% and 
receive free technical information 
send s.a.e, for details to Bo >. No. 55. 

EDUCATIONAL 
(continued) 

THE INCORPORATED PRACTITION- 
ERS in Radio & Electronics II.P.R.E.J 
Ltd., Membership Condition booklet 
11. Sample copy of I.P.R.E, official 
Journal 2/- post free. Dept. B 
Secretary. 32 Kidmore Road, Caver- 
sham. Reading. Berks. 

Radio 
Television 

It Electronics 
Learn at home with the world's 
largest home study organisa- 
tion, Brit,I.R.E.; City & Guilds; 
R.T.E.B., etc. Also Practical 
Courses with equipment. 

All books supplied. 
Write for FREE prospectus 

stating subject to 

l.c.s. 
(Dept. 541), Intertext House, 

Parkgate Road, London, S.W.II 

BOOKS & PUBLICATIONS - -b bg - 4 äc 
2a 

FIND TV SET TROUBLES IN 
MINUTES from the great book The 
Principles of TV Receiver Servicing. 
10 0 all book houses and radio whole- 
salers. If not in stock from Dept. H 
Secretary. 32 Kidmore Roac, Caver. 
sham, Reading. Berks. 

EDUCATIONAL 

BECOME " TECHNICALLY OUALI- 
PIED " in your spare time. Guaran- 
teed Diploma Ind Exam., Home -study 
Courses in Radio TV Servicing and 
Maintenance. R.T.E.B., City and 
Guilds. etc. Highly informative 120- 
page Guide -- FREE. CHAMBERS 
COLLEGE ¡Dept. 363), 148 Holborn 
London. EC1. 

RADIO OFFICERS see the world. 
Sea -going and shore appointments. 
Our many recent successes provide 
additional trainee vacancias during 
1964. Day and Boarding students. 
Grants and Scholarships available. 
Stamp for Prospectus. Wireless 
College, Colwyn Bay. 

INCREASE YOUR INCOME 
WIDEN YOUR KNOWLEDGE 

MAKE NEW FRIENDS 
J O I N T H E 

ARMY EMERGENCY RESERVE 
R.E.M.E. 

Wireless and Telecommunication mechanics with or without 
previous military service are required as volunteers to train 
for 15 days in the summer on modern equipments. Generous 
pay and bounties. For details write: 
HQ AER, REME, BROXHEAD HOUSE, Bordon, Hants. 

DON'T FUMBLE 
with Formulae. 
Master Mathema- 
tics quickly and 
easily the Under- 
standable Way. 

The Dryden School of 
UNDERSTANDABLE MATHEMATICS 

10 C., Dryden Chambers, Oxford 
St., London, W.I. 

Address .a 
Please mention 

"Practical Wireless" 

when replying to 

Advertisements 

RES /CAP. BRIDGE p39/6í6 
Checks all types of resistors, condensers 

6 RANGES 
Built in I hour. Direct reading 

READY CALIBRATED 
Stamp for details of this and other kits. 

RADIO MAIL (Dept. PW) 
Raleigh Mews, Raleigh Street, Nottingham 
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COULD THIS SMALL 

INVESTMENT BE THE 
KEY TO YOUR FUTURE 

SUCCESS ? 

New Radio Training Course 
' now available for 361- ccmplete! 

Row can anyone afford to produce a course for 36!4 
Here la the story behind this greatest value radio 
training and why you get it for so littlel 
We pictured the average student as an ambitious 
person, doing some wireless repair work, but needing 
more training, more practical knowledge to become 

pert. We thought of men who just couldti t 
afford high priced correspondence courses tke the 
four different ones we had for comparison purposes. 
The answer. Why not put the essential lessons, the 
sum and substance of practical radio training into 
manual form? This way we could cut selling expense. 
letter writing, sending one lemon at a time, cut the 
coat of items that do not help learning in any case! 
Good Idea? We thought so. Arrangements were then 
made with a highly qualified text took publisher who 
planned and worked out the whole idea, collected all 
essential up -to -date data. secured co- operation and 
assistance from leading manufacturers and tested the 
material on servicing engineers. In addition per- 
mission was obtained to use sections of a leading 
home -study Connie. Difficult parts were implified 
and helpful examples worked out for easy under- 
standing. New sections were added, some lemons 
enlarged, photographs and drawings obtained to 
make things easier. 
The 22 practical lessons making up this roarscmanual 
are rosy to follow and apply to actual radio jobs' 
Cm CMG training to get ahead in radio and as an intro- 
duction to television. Radio facts that puzzled you milt 
Le quickly clearest np. Foss will find yourself doing 
radio repairs in minutes instead of hours -instantly 
finding feat:. and making needed adjustments. 
Every new radio development of importance and 
thousands of time saving radio facts are packed into 
this complete course manual. For example, there le 
a large lesson on servicing VHF /FM seta and another 
lull lemon on audio amplifiers. 
The course includes easy- tolollow, well illustrated 
sections on test equipment, circuits, car radio sets, 
alignment, use of the oscilloscope, and every other 
topic needed to be an expert in wireless repairing. 
The lessons are easy to understand, practical, down 
to earth. You will enjoy every minute of your train- 
ing. This could be the key to your future success! 
It you would like me to reserve a copy of the course 
for you, please clip the coupon right away. 

Yenes Sinearely, 
FRED G, SIMPER 

P.S, -You must be convinced that this is the beet 
value you have ever seen in radio 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 days. 
P.11.8.-Send sash with order and get a 70 -paga 
Radio Fault Finding Book at no extra charge. This 
book covers Basic Fault Finding. Static Tests, Faults 
causing Distorted Reception Hum and Noise. 
Instability, Intermittent Faults, FM Receivers, 
Transistors and Printed Circuits. 

FREE TRIAL OFFER! 
Terms only 5/- per week if you wish, 

To FRED G. SIMPER, c/o Sim -Tech Technical 
Books, Dept. XR.2. West End, Southampton, Hants. 

Please mod you RADIO COURSE, for a full 
seven days' free trial. If not delighted I may return 
the course post -paid without further obligation on 
my part, otherwise I will pay rash price of 37/6 
(includes 1/6 postage) OR 5/- weekly until 37/6 plus 
2/8 service charge, total 401- is paid. 

rJ Tick here if enclosing full price of 37/8 (same 
7 day money back guarantee). NOTE: PLEASE 
SEND PIE THE FREE 7o PAGE, DIET ROOK ou 
RADIO FAULT FINDING as described above. 
Overseas customers please send lull amount (includ 
ing Ireland). 

Name 

Address 

City County 

('AN.tDIA\ 1(1 
{t'EIVI:Ks No, 9, Simliar w 62 Set, but cover 1,8 to 5 Mc /o. Tip-top condition. complete with crystal 

calibrator valves, ecc. SPECIAL. BARGAIN l'OR CALLERS O:YLI'. 7918. 1('R -3 RECEIVERS, 3 -wave bands. medium wave and 2 short wave, from 120 -10 metres. Good condition, tested. 8 gas. Carr. 10 / -. A.C. mains internal power supply E2 extra. 

SILICON RE( "l'IFIEltS. Type BY101 i) x tin.) will handle 250 volts at up to 500 mA. Replaces any TV metal rectifier. BRAND NEW -not second.?. 7/8. Alt -NS VIBRATOR PACKS. For 6V. operation. Complete with vibrator and OZ4 rectifier. BRAND NEW in original cartons, 17/6. P. & P. 2/0. AR -v,+ SPARE VALVES. Complete Set of BRAND NEW individually boxed original valves i14), 50 / -. plus 2/6 P. & P. 

MOVING COIL PHONES. Finest quality Canadian with hamols ear muffs and leather covered headband. With lead and jac:c plu ;. Noise excludlnt, supremely comfortable. BRAND NEW 21/9, post 1/6. 
MAGNETIC COUNTERS (ex.- G.P.OJ. 4 figures to 9,999. Coils 50311 l'or 24V. operation. Tested. (No reset), 5/- each. P. & P. 1/6. SPECIAL OFFER! 10 for 30/ -. P. & P. 5/ -. PRECISION WIRE -WOUND RESISTORS manufactured by Alma. Rivlin, etc. Values available 200(1, 1K, 2.5K. 5K, 10K, 25K, 50K, 60K, 100K, 203K, 230K, 5í0K and 1810 . 1 % -1/3. 0.1%- 21-, O.0i% -Q /8. Please add Post. 

CRYSTAL CALIBRATOR. As used In Canadian No. 52 set. Incorporates twin 1Mc /s and 100Kc /s crystal and a multivibrator circuit to give 10Kc /s marker pips. Requires 12V. 1 amp. L.T. and 150V. H.T. Complete with 3 valves, circuit of 52 set and operational notes. BRAND NEW 37/6. plus 2/6 P. & P. 

MULLARD CRYSTAL CALIBRATOR. In neat grey metal case 9 x 7 x 61in. Gives 1 Mc /s, 100 Ke /s, and 10 Kc /s, marker pips and harmonics as selected. Optional 400 c/s modulation. Complete 6 valves flT4 (5). 1R3 (111, and 1 Mc /s B7G glass crystal. Requires 60V. H.T. and 1.5V. L.T. In original translst case. BA AND NEW, 51.19.0. Carr. 7/6. 
MICRO -AMMETER. 0- 300µA. Made by R.C.A., Weston Westinghouse, and other famous American manufacturers. Circular 2lin. flush panel mounting. Dials are en- graved 0 -15, 0 -600 volts. As used in the American version of the "19 SET ". TESTED AND GUARANTEED 15/ -. 

CHARLES BRITAIN RADIO LTD., II UPPER SAINT MARTINS LANE, LONDON W.C.2, 
TEMple Bar 0545 Shop hours 9-6 p.m. (9 -1 p.m. Thnrsdaa). Open all dap Saturday. 

PADGETTS RADIO STORES 
OLD TOWN HALL, KNOWLER HILL 

LIVERSEDGE, YORKS. 
Telephone: Cleckheaton 2866 

New Boxed Tube Unit Type 7301. With two 
EF52. three EF91, flue 6J8, two CV4025, one 6V6GT. Also Tube Type VCRX263 with mu- metal screen. Fitted with dimmer unit and lamps Part 7302. A fine unit for only 45/ -. Carr. B.R.S. 8/ -. No details on this unit. 
New Boxed Drive Unit Type 114- Corn- pieta with 5U4, 6L6 valves, housed in a very nice case. 15/ -. Carr. H.R.S. 7/6. 
New Boxed 12 Volt Vibrator Pack with Spare Vibrator. Type P.C.R. 250 volts at 
150 mills. 18 / -. Carr. 7/6. 
New 121n. Speaker with Built -in Tweeter. 
28/6. 
ARMY SET TYPE IS. Complete sets 32/ -. Less Transmitter valves 807. Less val- 
ves for spares, but with 500mic -amp. meter 
12/6. Used, but have no dry rot, all untested. 
Carr. B.R.S. on any net 10 / -. 
P.M. Speakers, Guaranteed ex T.V. sets 
bin. round, 6 x 4in. Rola and Plessey. Philips 
5in. round, all at 3/- each. Post 2/ -, 6 for 
20/-, Post paid. Goodmans 7 x 4in., 5 / -, 
Post 2/ -. Bin. round, 6 / -, Soot 2/ -. 
Valves Removed from T,V. sets. Tested 
on a Mullard Valve Tester, and are 1009; 
as new. Three months' unconditional guarantee. POST FREE. 
ECL80 2/- 10P14 5/- PL33 4/- 
ECC82 3/- 20D1 3/- PL38 8/- 
EY51 2/6 20L1 5/- PY30 5/- 
EBF80 4/6 20P1 5/- PYe1 4/- 
EB91 9r1, 20P1 8/6 PY82 5/- 
EF91 9d. 2tP1 5/- PCF80 4/6 
6SN7 2/6 U801 8/6 PCC84 4/6 
6F1 la- U281 5/. B36 4/. 
6F14 5/- 11282 5/- N37 á/- 
6F15 5/- U329 5/- 6U4 5/- 
6LD20 5/- KT36 5/- 6P25 3/6 
10C2 5/- PLR 5/- 6IT25 5/- 
10F1 1/- PL32 5/- 6P28 3/- 10P1í 5/- PLED 5/- P330 5/- 
EF80 1/6. or 10 /- per doz. Grade II EF80 
for test purposes 4/- per doz. 
New Valves Ex Units. POST FREE. 
6K7 1/6. doz. 12/-. 6E8 2/6, doz. 22/ -. 6V6 2/6. 
doz. 22/ -- 807 U.S.A. 6/ -. PP3/250 (PX4) 5/ - 
AC2PEN (PENA4) 2/8. 5U4 3/ -. 6SN7 3/ - 
6V6GT 4/9. EF91 1/9. EL91 1/9. 6F6 2/ , 
554 5/6. 5Y3 4 /6. 6X5 4/6. EF50 1 / -. 8/- doz. 
ARP12 1/6. 6 for 5/6, box of 50 19/ -. KT66 8 / -. 
ARTP2 2 / -. ART4 2/ -. APP37 2/-. AR8 2 / , 
IT4 2/ -. 954 new boxed 1/3. 
13 Channel T.V. Sets. 14in. untested 30/ - 
Carr. 10 / -. 17in. sets untested, 50/ -. Carr. 
10 / -. Well packed sent at owner's risk. 
T.V. Tubes. Completely rebuilt & refaced. 
12 months guar. Sizes up to 171n. Special 
trade price of 75/ -. Carr. and Ins. 7/6. 
Reclaimed Tubes. 141n., 30/ -. Carr. 7/6. 
6 months' guarantee 

2 METRES 4 
The thrills of VHF Amateur Radio 
can now be yours for as low as 39/6. 
complete kit (by post, carriage and 
packing, 2/6 extra). Tuning range 
70-150 Mc /s, Stamped addressed 
envelope for free copy of literature 
and full details. Newcomers to 
Short -Wave Radio ask for details of 
the famous "Globe -King" kits and 
receivers. Home and Overseas Sales. 

JOHNSONS (Radio) 
St. Martins Gate, Worcester 

11. 1 f1BO BOOKS 
STEREO FOR BEGINNERS 8/6 Ill -F1 FOR BEGINNERS 8/6 
SOUND R CINE FOR BEGINNERS 8/6 BASIC ELECTRICITY RC 
AUDIO R Acoustics by Briggs 11/8 MORE about L speakers by Briggs 191//6 CABINET Handbook by Briggs 8/8 "P.W." RADIO &'Television Ref. Data 
22 TESTED Circuits using M,A.T,s 5/11 

/8 
8 

AT A GLANCE Valve and T.V. 
Tube equivalents 4/- OSCILLOSCOPE Book 5/8 

USING an Oscilloscope 7/- 
OSCILLOSCOPE; Equipment 5/6 MULLARD Transistor Radios 5/6 
MULLARD Ref. Transistor (Amts. 13/6 EXTRA Equipment Tape Recorder 6/6 
COIL Design and Construction 5/6 TRANSISTOR Circuits for Radio 

Control of Models 8/- SERVICING Transistor Receivers 8/- ELECTRONIC Novelties 5/6 ELECTRONIC Gadgets 5/- RADIO Valve Data WirelessWorld" 7/- BEGINNERS Guide to Radio 8/8 MODERN Transistor Circuits for Beginners 8/- 
HOW to Receive Foreign T.V. Pro- 
grammes with Simple Modifications 5/6 All books include postage. List S.A.E. 

SELRAY BOOK CO. 
60 1.IAYES HILL, HAYES, BROMLEY 
K ENT. Tel. Fl C'Itxtway 1618 

vo 

a 
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April 1961 PRACTICAL WIRELESS 1213 

' KT67 15/- 81'V26a4u il -/_ 6134u 8/- óxs7 4!6 25'L6GT U6 1612 6/- 

Brand new individually K'r76 ae lz/o 1.á1+ á!- 6B7 5l- 6aQ7 s/- 3u I- 16w a/- 

K'fW6l 416 BU'2150A4/9 15'43 41- UR+G 2/6 6Vx7 P/- :i111'l: 10/- 1tl1A 6/- 

KTZ41 6/- '1`41 öle 1570 41- u1:AU 41- riWu'l' 9/6 301,9 8/6 16.15 6/- 

KTZ63 6/- 7Y.! 6l_ iH+ bi- URE 918 BV1i1 51- 30V1.1 9/8 102U el_ 

LY2 101 'fP'3 15/- 11tJ 3/6 liölt7 9/- 6V6U'f tie- S01'19 19/- 1629 4/6 

018ll)0 BI- 
TT11 3,1- 1ö4 5!- riRWd b/- li\'11M 8/- 301,1.1 BJ. ^Obl 6/- 
1"1'la 301_ IVS 9!8 'i64 218 6X2 3U1'L13 el- 4043C 18/e 

R612 181- 'f'l'It91 60! l'IY 2/- ,:1'5/l 216 6S5G 5 :+:LULT 7/- 40418 !/- 
Olxlnu 6l '1'ZO;r!a 4/ 2A9 61 6!'JL'f öl 'iX31:T al' 171e 1704 9/- 

P:PJ6,t 501- 6.69, El- a1N4 4!- 'fZal I6/- 2.1: 6/- x!'6 4l- 'iSrl: 6/- 35W4 6/- 6721i 6/8 

E1415 301- 1aF93 51- 
HLe el- u!11.1 31 246 ;!- ,i(733 al- 6-301:! 101- :ta29 gJ_ 6064 7!- 

El6'24 12/8 EFl.x:l 6l- NUT 101- 1!17 5/- 2('-"i 3'- 'x'G 3/- ,iZ4 51- 35'L4 6T 6/ 60tl5 9/- 

F12134 16/- FFI84 al- OB:} J- UL6 61- 2C'!fiA 3!- 'i!'HU r/6 "137 7l4 35g66T 81- 7193 119 

EA50 1/- E L3'! SJ9 OC3 SI- 125 11I- =ry's4 2I8 6136 /- 765 10/. :17 4l- 747a 2/- 
EA71i 7/- F L34 61- OI53 4/6 U'7 8/. 21'43 42/8 riEU 6/- 71,: ^/_ :+8 41- x019A Pbl- 

EA 5/.. l'L9b 61- OZ4 41- U52 5/. 2C46 30/- 6E56 5/8 7C7 5/- 4101Y 4l- Auul 81- 

EA('Bl 2/6 LL'Jö 18 PABCöO 6/ V801 17/6 2C51 121- 01,60T 5/9 7117 7/3 .01,60T 6/6 An02 4/6 
8/- FL4l l/- PCC84 5/6 UARC604/6 21321 N. 61,60 4/- 747 7/. 626 7/8 9003 ef- 
1/0 FL42 81 PCC'8ó ,l l'BC41 61- 2x2 6l- 'il'7 el 7\'7 bl- 3x 6/- 9004 2/6 

ELIO 91. PC'189 7/6 LtNF90 2/6 9A4 4/- 6Y8G 4/6 IZ4 4/6 A9 6/. OWö 2/tl 
BJ- E1.81 6/- l'('F'6n 1-, l'Bt'öB 6/6 3AiI0îl1I UF12 4/8 ï0:1A 30/. 75 3/6 

el- EL9A 818 PCF'82 6/6 IBL!I 11/- 25l 51+1a bl- xD'1 2/6 __ SI- C.R. 

6/8 EL64 6/- I'l'F84 10/ UC:H42 8/8 :+B7 5l- fil':t! 41- 91Y! 8/- '' 6/- Tmóas 

t:1.85 81 PLL81 BI CtYlx, 0/- :1B24 51- ';Pa3 31- uKa 17I8 O/- CV1006 

6l- ELK 416 P1,1.8? 6/. C11L!l'! öl- ;IH!x lbl- riuU1 Pl8 12.4U EIB rio 6!6 10ÚJ1 851- 

el- 

7/6 ¡,198(0' 
b! PLLx9 8/8 I'I.'Ltl3 10/- :+ö20 601- 'iNl 61- l:AH7 5/ 1 9/ E4304. 

6/8 
EMI 7/6 ICI+U 9/- 

!'Ldl 81- 3Ñ4 418 GJJOH 9/8 l'LA77 14¡- x4 8/- l'CEb7 28 /- 
12/6 E:NBd BIS Yp.y2fi 416 ¡N4 816 

3\'4 519 6,14 101- 12A1 7 5/- 65A2 8/- VCR13A / hMöS 9/- PE54U el 
C1J1 418 

1.1 5Ì- NJaO ,8 lYAI'; l0I UUCI 8Ì- VCR139A0/ 
3/- EN 31 101- PEN 230.0 ' 

681208 6/- 8! If 6!- 516,267 '11 U.IU 3/9 Cö.4.i 5/6 210\PT 96h 
4/. 

EV86 Sle 
P1.31ì -/8 V1507 6/6 aR400" 191- uJ?W 5,' 1%öü; ?i,,,..-. 22u1PA 2:1,18.. 3Y7 4%- 5/. 
PL'3ö 16/- VtA24 191- 6I £Y91 61- rLxl 7/. V9O23 lEle 51v -! 6kHl:T 516 12C6 220'fH OCYl 26/ 

618 
EZ4l 618 

FLIT al- VMP4G 12/ SX+L 8/6 OK7(1' 4/9 I2JSGT £/8 3u;A1) 6/6 
OFP79 661 

616 PL83 61- VP'°4 il- 4/' F.'L80 5ltl aY30 4l- öKxu 3/- 12KTDT 2/- :üuö öl- Pho10 
5/6 E:Z81 3(6 

PLx4 6/- VP133 91 SYali'r 6!- eKeOT 8/6 121+801 10/- :+>i.A 701- Tuhes 
F tl067 6!- 

1 HJ+A 6l \'R94 91- 7/- 1Y3WD1'B 6K01 316 1247u'í 3/3 s66A 5/- cm4ó 51- YT15 10/- V'l'105:3U 9H3A 16 61- FI9O61 6/. P'f'!5H -le e!- uK21 12/ 12ö.47 ,!- / Gelö 16/0 
6l F-11063 4/- P314 16/- 

6! 4la 61.át1 4!- 1'lxc; 41 44uA BI- B91 65/- 
!e PR4 300 6/6 rx2a ol VR1503'i 

,;57.,44.:i. 

a/. 6u; s!-. 12x67 al- ;odA lal uu97u aóo/. 

WS 
ti 9/- CO 1AC7 3/- 613,1 41- 12xu7 11- :l,ö 6oa 

7/e GI/371K Pl'32 0/6 VT4C 20l- eAl%6 2/8 6L61}4 /8 1JSJ7 61- 8U1 G/ gg4e1 
10/ 19/. PYS3 616 VU39 el- 6A01 6/- 9i.71 4/6 128K7GT 663 22/6 Valves 

( 101- 010r20 9/- YY80 b18 \'X3260 U- öAH6 10/. üL7UT 4I- al. 605 301 ACTtl 2i 
EF3ö i/e G232 10/- net 6/e W21 i- 6A33 8/6 01:+4 4/6 I28N70T 807 71 ESE 77 O30 PY82 6/ 716tl 7/6 6AD7 N. 6LD20 5/9 6/9 807BR 6/- EF89 4I GZ34 0/- Pl'eS 8J Y63 8/- IiAKb 6/- G57 el 14xRi 61- 80ö 81- Ee/- 
EF40 tl- H68 71 PY800 6/6 Y06 4 ßF41 6/- 1411300 100/. 1 tlAKö 6{- UN,G 519 1!Y4 2l ëG+ 6a1- 
ßF60 18 9 E54 20/8 P7.1:45 9/- Y65 0/- 6A 97 61- r,Q7G 6/ 1A0; 71- ö'!9A 30/. Oa7110'- 

EF69 6/. HL1K 8/e Fgl-7a lEl- 3800E 201- 6AL3 4,- 6117 5/6 C132 e!- 8'!913 501- 723A/B 80/- 
EF6+ ale 11 g/- QP`21 8/- Z901U 101- OALOW ï- 6x17 /- 19113 10/- 83213 4!- 7269 80/- 

EF71 7/6 HLP3DD81^ ±IP'-'3 6/- lA3 8/- 6AOla 2/6 661.:776 T 6/- IAG6 e!- x:t2 16/ 726A 27/e 

F1F72 6/- El 41- 6A3r10 518 ,AOGT 61- 9A H6 4'- lixl bl- IANL 81- ö87 9J 
dF'73 { 6 H\B2 9/- Q61'0! 8I- warp 6/- HAQ3 7'. 6,4F51T 5/8 20.42 17ltl 6411 5l- Transistors 
E174 4/- 93A 10/- Q04!7 7/. 1D9GT 6/- HAQAR' 90- 6xH7 3/- 2111'+ 131- xOaA 141- 0172ö Y61- 

E100 5/- KT'3.2 8I- R' 8/- 1E7G 7/6 6.186 4/. 110.17 5! 211x6 91- 914 4/6 OC44 0/- 
EE83 4/6 KT83C e/- x1'! a/e 112 8/- 0Ae6W B/- 66.170T 5/8 251,661' 5/6 933 2/6 C1C40 9/- 
9186 6/- ETA( 6/6 0P41 7/e 10001 6l- 9AT6 SI 68271 6/6 2515 8/- 956 2/- OCT] ,/- 
9189 8/9 9193 4/- 3I'61 1/6 11.4 2/6 0AU6 7/. 0897 4/6 25340 8/- 337 61- 0081 "/- 
EF91 2/9 9166 109 V7"!10 8/6 1LA9 6/- 6A 94 8/. OöL7GT 616 2525 7/6 950A 4/- 0662 10/- 

DIdSY 0TBERS IN BTOC'Jt fxrlr,dr Cathode Ray Tithe and SPsNnI Voluen. U.K. ort?ero below cl 1'. A P. 11-; over kl, 2 -; over OS, P. 8 P. Iree 
C.0,D 2/0 estra. Overseas Postage "xtra at coat, 

checked and guaranteed 

VALVES 
A(,111. 
AC'P4 0'- 
A66PEN 51- 
AR8 51- 
Alt 3/. 
Alt 14 8/8 
A 1111 218 
AIII!t 7/- 
.4111'24 SI6 
AR P114 4/. 
R1P1 8J- 
A'fY4 2/5 

Al7pI 90/8 
B04 19/- 
Bx64 47/8 
BT 1A la/. 
B1'35 86/- 
13'r+A 151- 
H1'83 66l- 

81- 
cit. 6/- 
,'1.:13 9/- 

\ 71 Si. 
77 6/. 

\'102 1/- 
V103 4/- 

4014 7/. 
4015 6/- 

'V 4026 191- 
c\ v046 40/- 

l'31 g/e 
DI 

.1 3/3 

DA30 16/e 
IlAF96 0/- 
D041 4/ 
DET6 BI 
DET'J0 
0173 6/ 
DF91 8l- 
DF42 8/ 
DF96 O/- 
DKA2 7J- 
11K46 8/6 
UL42 SI- 
D1.43 8/- 
u1.94 (1/. 
ULM 
01.819 16/- 
ESOP OB 
E1148 2e 
11232 91- 

ßA1n42 
EB34 
EB91 
EBC93 
EBC41 
E:B661 
ß1M.'90 
EBloxll 
EBt83 
ßöt'89 
6(1.3 
tu,O 
E1C90 
E!'OI 
ECY:81 
EC(82 
F.CY7B:+ 

EC(t84 
EC'C9A 
ECC91 
Et'F80 
E1.'F82 
0.1'1142 
F.r'H61 
1:3 

ELL80 
ßC'1.62 
ECLBS 
E 61,84 

MARCONI COMMUNICATION 
RECEIVERS. CR.150. Frequency 
coverage 2-60 Mc /s in S bands. Two Ifs. 
1st 1,600 kc:s, 2nd 463 kcis. Image signal 
protecting over 40 dB up to 30 Mcis 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. Bandeau from 100cis to IO kcs 
in 5 stages. Acoustic filter associated with 
100 c;s. Bandpass position for CW recep- 
tion. Facilities for divinity reception. 
Excellent checked condition, E49. Mains 
P.S.U. by P.C. Radio, 24.10.0. Carriage 
30' -. 
CR.I50/2. Frequency coverage 1.5 -22 
Mc's in 4 bands, all other features as in 
CR.150. Price L35. Carriage 300 -. 
P.C. RADIO'S mains P.S.U. for above90' -. 
CR.IS0/3. Same as CR.150 with additional 
separate antenna trimmer on front 
panel, crystal controlled 1st oscillator 
for fixed frequency reception, muting 
switch (during transmission), wide band - 
pass extended to 13 kc /s. In as new 
guaranteed condition with original mains 

H.R.O. 
power supply unit 

Table 
Carriage 

Model 
30I 

excellent, ful /y checked, and tested 
condition (without coils and power pack), 
115.10.0. As above but rack mounted 
model, 814.10.0. 
AMID RECEIVERS. Fully recondi- 
tioned, 255, or rebuilt models, CBS. 
Carriage paid U.K. 
CHR HIGH RESISTANCE HEAD- 
PHONES. New, (60 -. P. & P. 1'6. 

Original mains power pack far H.R.O. 
110220 v. A.C. Brand new in original 
puking, 45i -. P. & P. 40, 
C O N N E C T O R S F O R T C S 
RECEIVER, TRANSMITTER AND 
REMOTE CONTROL, with original 
plugs on both ends. New LI.17.6 each. 
P. k P. 216. 
TRANSMITTER RECEIVER.. TYPE 
IST. 3 -5 Mc,s netting facilities. Low 
power consumption. Requires 150 v. h.t. 
and 3 v. I.t. dry batteries. In good 
condition. 350 -. Carriage 8' -. 
8.107 COMMUNICATION RECEI- 
VER. 1.2/1,mcs. 9 valves. "Wide' and 
"narrow" band switch. AVC and BFO, 
with internal speaker. 100/250 v. A.C. 
and 12 v. D.C. Meas: 24 x '3 x 17in. 
Price 113.10.0. Carriage 
R.201 RECEPTION. SET A 10 -valve 
high -grade superhet Receiver with facili- 
ties for receiving R/T (A.M. or F.M.) and 
CW frequency I Mc /s -20 Mc s. Hermeti- 
cally sealed. Built on miniature valves and 
incorporating its ,own vibrator power - 
supply unit driven by a 6 v, battery (2 
point connector included). The sec pro- 
vides for reception from rod. open -wire 
or dipole aerial with built -in loudspeaker 

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

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

or phone outpu . Dimensions: Length 
12in., width Bin., depth gin. Weight 13 Ib. 
In as new, tested and guaranteed condi- 
tion, 223.10.0, including special head- 
phon and supply leads. Carr. CI. 

PRECISION WATT METERS made by 
Weston (USA) for D.C. and A.C. 25.1,000 
Cis. Voltage coils 150 and 300 v., current 
max. 7.5 amps. Mirror dial calibrated up 
to 1,500 watts. Connecting instructions 
included. Overall measurements (4 x 
57 x 34in. Brand new 19.19.6. 

CARBON INSET MICROPHONE. 
G.P.O. type, 216. P. & P. 116. 

PANEL METERS (round) 
0 -20 microamps 2 ' D.C. 794 
0.50 microamps 3 " D.C. 45'- 
0 -50 microamps 24' D.C..* 401- 
0 -100 microamps 24" D.C. 351- 
0 -100 microamps 2 ' D.C. 351- 
0 -200 microamps 2' D.C. 3106 
0-500 microamps 2" D.C. 21' 
0 -500 microamps 2}' D.C. 301. 
0 -1 mA 2" D.C. 1916 
0-1 mA 3 #" D.C. 351 - 
0-ImA 3}' D.C." 35'. 
0 -5mA 3 #" D.C. 451 - 
I50- 0- I,500mA 341' D.C. 291. 
0.15v 2 #' A.C. 17'6 

0.50v 2 }' D.C. 28'- 
0-150v 21" A.C. 241- 

0-500v (shunt) 2}' D.C. 201. 
0.5kV 3 {' electrostatic 85'- 
0-10kV 2 }' D.C. (3'- 

Freq. 50-70 c(Secl25v 3 }" 52'- 
"Weston ", as usually used also in H.R.O. 

as "S" meter. Projection type. 
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ULTRA VIOLET BULBS 
Easy to use source ni UV for dozen= 01 Prac- 
tical and experimental uses. 
12 volt 36 watt AC /DC SRC 8 /6. P. & P. I / -. 
12 volt 60 watt AC /DC SOC 8/6. P. & P. 1 / -. 
Transformer to suit the above: Input 200- 
240 A.C. Output 12 Volt A.C. :16 watt. 16/6. 
P. & P. 2/6. Input 200 -240 A.C. 12 volt A.C. 60 
watt, 22/6. P. & P. :3/6. 
Set of 4 colours FLUORESCENT Paint. 
Orange. Yellow. Creen and Red, in J oz. tin 
Ideal for use with the above Ultra Violet 
Bulbs. 9/6. P. & P. 1/6. 
BUILD AN EFFICIENT STROBE UNIT 

FOR ONLY' 37/6. 
The Ideal instrument for workshop, lab. or 
factory. This wonderful device enables you 
to "freeze" motion and examine moving 
parts as stationary. We supply a simple 
circuit diagram and all electrical parts in- 
cluding the NSP2 Strobe tube which will 
enable you to easily and quickly construct 
a unit for infinite variety of speeds, from 1 

flash in several seconds to several thousands 
per minute. New modified circuits bring 
price down to 37/6 plus 3/- P. & P. 
NSP2 CV296 STROBOTRON FLASH- 
TUBE made by Ferranti. brand new, L0. 
base. Price 15/ -. P. & P. 1 / -. 

MAGNETIC COUNTERS 
IO IMPULSES PER SECOND 
Very latest High Speed type 
ex P.O. guaranteed perfect. 
type No. 1008, coil 2.300 ohms. 
for 48 volt D.C. operation (will 
work on 36 volt), overall size 4 x 
1 X lin. 

VOLTAGE 
E1 1O 0 TRANSFORMER 

Posi Paid 
Input 230 v. A.C. Output 
0-260 v. at 1 amp.. fully 
shrouded, new. Also available 
2.5, 5, 8. 10. 12 and 20 amp. 

Write for details. 
SIEMENS H.S. RELAY. Very latest type, 
sealed. H965. 1.700 ohms plus 1,700 ohms 
single C O contacts. Price 16/6 each, plus 
1/- P. & P. 
VAN DE GRAAFF ELECTROSTATIC 

GENERATOR, fitted 
with Motor drive for 
230 v. A.C. giving a 
potential of approx.50000 
volts. Supplied absolu- 
tely complete, including 
accessories for carrying 
out a number of interest- 
ing experiments, and full 
instructions. This instru- 
ment is completely sale, 
and ideally stilted for 
School demonstrations. 
Price 26.6.0, plus 4/ -. 
P. & P. 

230 VOLT A.C. GEARED MOTORS. 
Type B16G 80 r.p.m., .26 lb. inch, 21.19.6. 
P.P. 2/ -. Type 1316G 5 r.p.m., 1.7 lb. inch. 
£2.9.6. P.P. 2/6. Type 1316G 13 r.p.m., 145 lb., 
inch, 22.12.6. P.P.2 /6. a LIGIIT SENSITIVE SWITCH ...di 

Kit of parts. including ORP .12 Cad- 0 
mium Sulphide Photocell, Relay, 
Transistor and Circuit, etc.. price 25/- 
plus 2/6 P. & P. ORP .12 including 
circuit, 10 /6 each plus 1/- P. & P. 

MINIATURE UNISELECTOR SWITCH 
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. 

TRANSISTORS 
0041 7/- 0084 10/- GET5731916 
0C45 5/- 0C139 12/- 2G110 17'6 
0071 5/- 0C140 19/- 2N453 20/- 
0072 /- OC171 10/8 513345 7/6 
0073 6/- 00200 10 /6 AC107 146 
0075 7/- 0C201 21/- AF114 11/- 
0076 6/- 0C203 14/- AF115 10/6 
OC77 9/- GET104 6/- AF116 10 /- 
0081 8/- GET105 10 /- AF117 9/6 

'Available ln matched pairs 

SERVICE TRADING CO. 
All Mall Orders also callers. 

47.49 High Street, Kinston on Thames 
Tel: KINgstrn 9450 
l'ermna! rvtl!,'r.e snh, 

9 Little Newport Street, London W.C.2 
(oE Leicester Square, 'l'el; Gè.Rrard 0276 

PRACTICAL WIRELESS April, 1964 

New 1964 Edition 

WORLD RADIO 
TELEVISION 
HANDBOOK 

221- Postage IL 

UNDERSTANDING TELEVISION 
by J. R. Davies, 3716. Postage 21 -. 

THE RADIO AMATEUR'S HAND- 
BOOK, by A.R.R.L. 1964 Ed., 361, 
Postage 216. 

HANDBOOK OF LINE COM- 
MUNICATION, Vol. I. HMSO R. 

Signals, 301 -. Postage 21, 
RADIO AND ELECTRONIC 

HOBBIES, by F. C. Judd, 211 -. 
Postage 11 -. 

PRINCIPLES OF RADIO AND 
ELECTRONICS, by E. H. Jones, 
451 -- Postage 11 -. 

GETTING STARTED WITH 
TRANSISTORS, by L. E. Garner, 
Jr., 281, Postage 11 -. 

REFERENCE MANUAL OF 
TRANSISTOR CIRCUITS, by 
Mullard, 12/6. Postage 11 -. 

RADIO VALVE DATA 7th Ed. 
Compiled by "WW ". 6/ -. Postage 
10d. 

COMPLETE CATALOGUE I/ -. 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

19 -21 PRAED STREET 
LONDON, W.2 
Phone: PADdington 4185 

Open 6 days 9 -6 p.m. 

FIRST -CLASS RADIO 

AND T/V COURSES... 
GET A CERTIFICATE ! 

After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure a recognised 
qualification or extend your knowledge 
of Radio and T.V. Let us show you how. 

FREE GUIDE 
The New Free Guide contains 120 
pages of information of the greatest 
importance to both the amateur and 
the man employed in the radio 
industry. Chambers College pro- 
vides first rate postal courses for 
Radio Amateurs' Exam., R.T.E.B. 
Servicing Cert., C. & C. Telecoms., 
Grad. Brit. (,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 taming 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 

Ir-c rngate! 
( 

CONSTANT VOLTAGE 
TRANSFORMER 

.:10 AND 110 VOLTS 

DUAL VOLTAGE 
AUTOMATIC 
MAINS 
STABILIZER 
Will cut out 
mains interfer- 
ence with Tv 
Hi -Fi, stereo, 
tape recorder 

any labora- 
tory equip- ment, by proviing 
perfectly 
stabilised 
voltage supply. 
PERFECT 

PICTURE 
& RADIO 

RECEPTION 

PREVENTS DAMAGE BY POWER SURGES 
AND CUTS 
JUST PLUGS IN 
ATTRACTIVE METAL CASE Sin. HIGH 
CAPACITY 258V,A. 
OUTPUT ACCURACY ± 1% 

Ex stock. 
ONLY £11.1 OA 

Carr. 1616. 

TRANSISTOR TESTER 

FULLY PORTABLE 
Measurement Ranges: Ito (WW1 and the reverse 
current of diodes. PEP and NPN -0 -50µA (1µe 
per scale). POWER -0 -1mA (20µA per scale). 
(35 -200 (3 per scale). Bias current -0mA on PNF 
sad NPN), (5m9 on POWER). 

a 
a.9.0.035 (from ß- 

la 
Terminale: Spring Sockets and Screw Terminale 
Meter: 4in. 50µA moving coil. Site and Weight: Sirs. 

En. n Sin.. 21lb. Powered by pea -cella. 
MODEL AT -1 

ONLY £9.17.6 
Carr. 5/6 

ALL ITEMS EX -STOCK 

IRONGATE M.O. LTD. 
Dept. (P.W.3) Penis Hews. Westbourse Park Rd. 
LONDON, W.11. PA DU /:yl: TON 0233/4 

MULTIMETERS 
Fully Guaranteed, brand new, boxed with 
test leads, batteries, instructions. 
LOWEST PRICES IN THE COUNTRY 
1,000 o.p -v. 0 -15- 150 -1,000 v. D.C. and A.C. 
0- 150mA. D.C. Resistance 0- 100K.. 35/ , 
Post 1/6. 
10.000 o.p.v. 0 -5 -25- 100 -500.1,000 v. D.C. and 
A.C. 0 -10011A and 0- 250mA. D.C. Resistance 
0-30K, 0 -3M., 72/6. Post 1/6. 
30,000 o.p.s. 0- 3.25- 1 -10 -50 -250- 500 -1,000 v. 
D.C. 0- 10- 50-250 -500 v. A.C. 0 -50µA, 0-10-2.50 
mA D.C. Resistance 0 -10K, 0 -1M, 0 -10M.. 9. 2 

09/6,05) o.o.sPost '. 
/-- 

0- 10-50- 250 -500 -1,000 v- D.C. and 
A.C. 0 -255A. 0- 2.5- 25- 250mA. D.C. Resis- 
tance 0 -10K, 0 -100K, 0 -1M, 0-10M. Capacity. 
Inductance, dB ranges, 27.2.6. Post 2/6, 

Illustrated leaflet on request. 
18,000 o.O.V. 25 range Multimeter kit, with 
Weston 0 -501/A meter now reduced to 65/- 
post paid. Circuit etc. free for stamp. 

PLANET INSTRUMENT CO., 
25, DOMINION AVENUE, LEEDS 7 
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RICO L.O.P.T. Umwed replacements 
Mr Perspex cased I'154 7 ielr. 
cum plete with T.R.T. reso. 3.a /- 
uurepeat able. J.7 
COAX. low Inns. 8d. od., 27 yds.. 
11 /8, as ode.. 22 / -. 111(1 yde., 42/8. 
co-as Pinga, 1/8, Wall outlet boxer 8/8. 

SPECIAL C.A.T. OFFER 
Due to huge Hulk Special Purchase 
we are un-ring MW 31-73 Tuber at 
the unrepeatable priée of 291-- MW 
36+24 ditto, 39/ -. Y.P. 1216. The 
above are guaranteed lm 6 mouths. 

LOUDSPEAKERS. 30 Top Makes. 
krrn. 7/6 ;Ix 

,in. 8 6 
CONNECTING' WIRE 

P.V.(. Bright colontw Five 
:!bit.. coils only 9I 
3 VALVE AMPLIFIERS 
hi' of new parts, rouristing chassie. 

ing and output tranntolmer,, valves 
'POI. 6G6G, 6E501 and all components. 
Wilk lull instructions for making high 
gain amplifier with separate base and 
treble cmrtrols. negative teed- OM I- 
back, et_. Truly unusual value at 2..71 

MAINS TRANSFORMERS 
Excellent Quality Guaranteed. 
l' plight mounting 250 -0 -250 V 

Or 40 not, 0.3 V 3 A 0g0hu.4 12 /8r A 6 
Ditto semi- ahrnnded 9/6. 7 

13 CHANNEL T.V.s 
Tabla Model.. Fames. Makes. Abso- 
lutely Complete. These sets are un- 
'.lualled In value due to huge purchase 
direct iron, source. They are untested 
anti not guaranteed to be In worku,g 
order Carr. 't.. 13 -. 

2;n £2.19.0 £4.19.0 
LEAK AMPLIFIER SNIPS 

Due to a fortunate purchase we are able 
to make the following mrepeatable 
offers All Amplifiers have line matching 
Output Traadormere tTrmstormers to 
maich them Amplifiers to 150 Speakers 
can be supplied at 22 /8 seeks. 
TL /12 WATT ,slightly ueedl.... 210 
TL425 WATT (new, 215 
TL/50 WATT ldightly used).... 218 
Pamphoaio 80 watt Amplifiers. 
complete with pee -amp 929 
'Hole -These Leak Amplifiers all have 
the added tactility of volume and tone 
controls ao that they esa be used without 
a pre -amp. it very high gain is not 
required.) * BULK BARGAINS * 
12 POTS. Popular values. -K to 

Meg. Poured. mixed. pre- 4/6 set. long p witched, etc. 
CONDENSERS. 1-'3 blued. Electrolytic 
Many popular a 

' 

zes. List 10/- Value 25. liar Price 

100 RESISTORS 6'6 
Eu.- ellent. Cinc, 1 n wan. 

100 CONDENSERS 9 6 
Miniature Cerullo awl Oliver M,oa 
condensers, 3 pl. ill 5,000 pP. 1,18'1 
V /LUE OVER £1. 

25 TAG STRIPS 4/. 
2. 4, d, 6 way etc, Fumed. 

w 100 HI STABS 9,6 
lose to TM O. 

*VALVES* 
PRACTICAL WIRELESS 

TRANSISTORS 
GUARANTEED TOP QUALITY 

Hupe uedm0lua. Rad Spot /L° 
staular,l I.. li, t v pct now only /V 
White Spot RE' 2/- 
Nullard Matched Output Kite 12/6 1018114 and 2- 01:810; 
B.F. Kits .01 44. 01'47 ,_,. 12/6 
3 t1'annlntot.. L V 
AF1U 81- 0C44 5/6 
AP116 7/6 0C45 5/6 
AF116 1/8 0072 5/6 
AF11" 7/- 0081 5/6 
AF127 918 OC81D 6/6 
0028 12 /8 0082 8/- 
0038 14/- 00170 8/6 

0C171 3'6 

GERMANIUM DIODES 
General Purpose mmiaturr 41.1, -,io, 

8d. or ele 
Gold Bonded highest quality. lads 
vidually tooted. 
0/8 du,. 1/ 
SILICON RECTIFIERS 

Uuarwd end perlornan, e. Top Make. 
Teetrd 2.5UV irking 
190uL4 3 9 2111mA 7 6 13 for 9/6s / '3 fut 19/eí 

NEW SHOP 

SOUTHAMPTON 
Now Open in Large Premises 
WE LOOK FORWARD TO 
OFFERING YOU A FIRST 
CLASS SERVICE. Please ente 
the address. 

72 EAST STREET 
'Tel. 26851 

With widest Stocks Keenest 
Pelee.: T.V.s, Radios. Valves, 
Transistors. HI -S Equipment. 
Loudspeakers, Autoohae8ers. 
Cable., Compdnente, eta. 4/- 

4 watt AMPLIFIER 
excellent amplifier with high gain 
preamp stage. 10F3 driving 10P14 
output stage. aomplete with Biu. 
Speaker. lu attra.otive 2 -tone Oase. 
Tone control nedalive teed -hank. 
ready for immediate use. indivi- 
dually tested. Amazing volume and 
clarity ideal for soitars, record 
Players. pa. is mall halls, babe 
alarms. eto. Easily worth 95. Our 
priée whilst stooks last. 47/6 Carr.. Packing. eta. 4/- 

ENQUIRIES WELCOMED 
Quantity Prises or Quotes for items 
not listed, particularly rare values. 
TELEPHONE C.O.D. ORDERS 
DISPATCHED THE SANE DAY. 

MOOT NULLARD 
MAZDA. COSSOR, 
EMITRON, ENI - 
SCOPE. REIMAR. 
FERRANTI TYPES. 
PROCESSED IN 

OUR OWN 
FACTORY 

HIGHEST QUALITY - 
COMPARE OUR PRICES 

GUARANTEED 
6 Months 12 Mouths 

12. £2. 0.0 £3. 0.0 
14in. £2.10.0 £3.10.0 
15 -17in. £3. 5.0 £4. 5.0 
21 in. £3.15.0 £5.15.0 

NEW TYPES 

MW 31/74 
£3.15.0 
MW 36/24 
£4.15.0 
CRM 172 
MW 43184 

£6.0.0 

1215 

GUARANTEED 

by return of post 
THE MOST ATTRACTIVE COMPETITIVE VALVE 

LIST IN THE COUNTRY 
All valves are new and unused unless otherwise advised 

POST 
1 Valve ad.. 241, 1 / -. 
FREE for 12 or more 

valve.. 

3 MONTHS FREE TRANSIT I2. 
GUARANTEESUEAIIOE, 

Satin/action 
o Money back Guarao- 

lo writing with !tee on Goods If returaad 
every valve. within 14 days. 

024 418i8270 2/-1001 819 DL75 81-,EY51 7/. S1125 16/- 
MGT 9/6 6K7OT 418 20F2 9/6 DL82 9/-.EY88 5l8 511E160 4/8 
C6GT 716 6K8G 5/- 2011 15/- DL92 51- EY88 8'- T41 8/9 

105 7/- 828GT 813,20P1 9/6 DL94 6/8'EZ40 518 TDD4 7/- 
DB 919 6K25 8/6 20P3 11/- 01.96 8/- EZ41 619 U14 7/6 
MOT 8/9 4 161-IEA60 119'EZ80 618 D18 

61.8 7/680P6 11/61E28080 6/-'E281 4j6.1122 8/9 
' LDS 3/6 62.80 6/8 25A60 6/-1EAC91 41-PC4 8/-11184 1216 
! LN6 4/. 81.18 7/9 25LSOT 8/- EAF41 9/9 FW4,'300 71- 1125 5/. 

N6GT 819 61.19 12/e 251'50 8/-,EAF42 813 OT1C 12/6 1/96 7l- 
IRS 518 61.020 7/8 25Z4G 7/- EB34 9d. GZ32 101- 1131 '/- 
II5 6/- 07 7/8 25E5 8!-'EB41 6/- GZM 8/-'1188 13/- 
84 7/6 8P1 9/6 25260 81-1EB91 2/- 11K90 9/6 1136 12/6 

186 3/9 8PE6 8/6 2784 17/6 EHC83 4/9 HL41DD Si- 1137 88/- 
T4 3/. 8PE8 9/9 3001 5/- ERC41 el- NH809 19/ D60 4/O 

2021 5/6 OQ751 4/. 80016 9/6 ,EBC81 6/8 HVRE 9/- U62 4/0 
A4 4/- SQ70T 8/- 80E5 1016 EMI) 5l6 KT3E 9/9 U76 4/. 
AS 81- 81170 9/- 30FL1 1018'.EBF83 716 KT33C 3/8 U78 4/9 
D8 41- 68A7 519 3011 5l- EBF89 619 KT86 14/- 11107 12/5 
Q4 6/- 8807 4/9 3OL16 1216'EBLE1 111- 111`44 61 11191 9/- 
54 6/- 6807 4/9'30P4 9161EHL31 17/8 KT55 1716 11281 8/6 

3V4 6/- 6SH7 3/- 30P12 71-,E05E 4/9 KT61 8/8 UWE 14/- 
R40Y 8/. 8837 5/- 30P19 14/. 8091 4/6 KT63 4/6 11301 12/- 
T4 8/- 63K7 5/- 30PL1 10/8 EC92 8/8 KT88 12/- 11809 810 
04G 41- 88L70T 519 80PL1S 1E/3IECC31 7/6 KT78 818 U329 8!- 
V40 716 881470T 4/8 80PL14 1E/31E0032 4/- KT89 19/- II389 1118 
Y3G 4/9 68Q 5/9 8506 8/81E0033 4/8ITW61 6/9 U404 8/- 

6Y8GT 4/- 8887 316 86LSfiT 7/-IiRC034 9/- KTW82 6/- 11801 1718 
5Y40 9/6 6II4pT 81- 25W4 51-'ECC35 51- KTW63 6/- IIABOSO 6/- 

. Z4 01- 6E60 4l6 35Z4GT 6/-1E0C40 6/8 KTZSS 11/. IIAF48 81- 
, 240 -/- BVBOT 8/- 36Z6GT 61-1E0081 4/0 LOi i/. IIMl '!- 

Z4GT 9/8 614 4/6 41 818 ECC82 4/9 L11162 6/0 IIBC41 6/8 
8/50L2 9/- 6160 5/- 42 ECC83 4/3 MU14 7/. II2C81 8/- 
6A8 3/9 6150T 5/5 5025 7/9 ECC84 8/S N87 1016 11/31180 6/6 
8A7 9/. 726 9/- 5005 818 ECCBS 6/- 278 13/-135E89 "I- 
BAN 61- 7117 6/6 50LSGT 8/- ECC88 11/6 N108 131- 116L21 9/- 

, MGT lEl6 706 ./ SUED 9/6,ECF80 9/N152 8/8 UC9E 61- 
AC7 3/- 709 7/6 81111T 17I8 ECF82 71- P41 818 UC084 9/- 
A65 2/9 7H7 51- 81ePT 11/-'EC1L91 11/- Pgl 2/9 110086 6/6 
AG7 5/9 7R7 12/- 22T 13/8,ECH36 8/- PABC80 7/- 11L780 Oli 

1 OAKS 4/0 787 8/9 76 blBiECH42 81 P086 10/. 1101121 818 
ALS 3/3 7Y4 416 78 41- E0H81 8/. PC97 /6 IICH48 71- 

1 AM8 3/- 724 61- 80 5/- EMU 81- PCC84 519 UO2(91 7/- 
1 

AQS 5/- BDS SI-,83 9/B;ECL80 6/. POC85 813 VMS 81- 
ATB 5/- 1001 9/- 1851T 19/61ECLSE 7/6 PCC86 1119PIIOL83 101- 

BAUB 'I- 10CE 15/- 186BTA19/8 ECUS 101- PC089 101-.ÚP41 6I6 
BAYS 6/9 lOFl "IB 807uA, 5/-IECL88 101. PCC189 1316 IIF4E /- 
827 8/5 10E9 1018807E 4/9IEF22 81-'-POP80 5/6'IIF80 O/- 
8880 3/. 18E18 10/- 813 491-'EF88 3/-1PC1182 14- 11786 1- 
OHM 419 10LD111416 832 141-'EFS7A 5/. PCF84 101- 11P86 181- 
6BE8 5/- 10P13 12/8 888A 1219'EF39 3/3 PCF86 7/6 113119 6/O 
681380 15/- 10P14 9/6 954 3/9 EF40 9/- PCL82 616 UL41 7/6 
8HH6 6/..10P18 .l- 965 E13'.EF41 819,PCL8E 8!3 11L44 14/. 
0816 6/- 18A8 2/- 956 2l-'EF4E 418 POL84 7/- IIL46 9/. 
8BR7 8/6 12AH6 9/- 1825 616,EF50-BR1/6IPCL86 716 UL84 7/. 
BBRB 9/812AH8 11/- 6768 7/-'EF601A) 2/8 POL86 9/- UMW OIO 
8BW6 9/- 12AT 8/019001 2/61EF64 3/3 PENES 3/9 URIC /6 
88W7 5/-'12AT7 &/8800E 418iEP60 3181PEN45 8/e1-118 S/Il 
604 0l3 12A118 9/- 8008 6/91E176 6/IPEN46 4/6 UU7 9/6 
6C5 5/611EA117 8/- ATP4 2/61EF86 9/-,PL33 816 11118 11/- 
BCB 3/6 12AV4 6/3 AZ31 6/- EF89 4/8 PL36 SI- UY1N 10/- 
609 11/- 12A17 6/8 AZ41 7/- EF91 31- PL38 141- um 8l- 
800611 17/4 12BAS 7/- 286 4/8 EF9E al- PI.81 8/6' IIY41 516 
WHO 8/6 122E6 8/6 01C 5/. K7183 8/. PL62 6/6 11Y86 5l- 
802 3/5 12227 8/9 OCH86 12/. EF164 81- NAY e!- 119.43 9/- 
603 916 1203 6/6 OL83 91- EK32 7/6 PL84 814 VPSS 2/- 
606 81- 12E1 17/8 CY81 16 EL32 3/9 PL820 5/3 VP41 610 
8F1 419 18116 1/9 077 3/3 EL33 6/-,1 M84 9l6 VR106 8/- 
676 7/8 12JS0T 3/3 DA30 1118 EL34 10/-'P14 8/- VR360 6/- 
6E13 4/3 12170T 8/- DAME 9/9 EL35 el-P125 81- W76 3/. 
6F60 3/612K7áT 4/5 DAF91 4/6 EL33 12/S PY31 8/-,W81 -l3 
6E14 9/6 18I8 9/9 DAF96 81- EL41 713 PM 101- 163 81e 
6E15 Vfl 12K8GT 9/6 »F73 8/9 EL42 819'PY- PY33 

80 
101-6101165 11I- 

6F19 Ql 12(970T 0T 4/8 DF81 31- EL81 8'260 "I9 
5132 4/9 188A7 e/3 DF96 8!- EL84 4I6',PY81 419161M 9/- 
8F'33 4/. 18807 4/6 DF97 716 E1.86 9/91PY88 5/. yak 61- 
OHB 116123187 2/6 01183 5/6 ELe6 71-P389 6/62,98 4/9 
IMO 413128J7 6/SDH74 416 EL95 6-PY86 914Z86 8/6 
13.15G 3/- 128%7 8/9 DK32 9/8 EM34 8'91PY800 Of- 
MGT 418 12821701619 DK91 5I6 EMIR 6/67Y801 I/O 
838 2/6128Q7 7/8 DI92 818 EM81 0/81PZ30 9/6 
637 8/8 13D3 618 DK96 8/8 IM84 8/- RU 9/6' 
6370 4/O 1487 14/6 DL33 /6 EM86 81- 11.1.111 11/. 
8370T 7/6 191146 7/9 DL35 7/6 NISI 16/- 3441 2/3, 
6K501` 9/- 191100 14/-73L89 91- BM 8F'. 
BI7 6/8 ' 

NOT 
LISTED 

B.A.E. 
ENOS. 

Poo- .t lbs. 3/ 4. 4 dM+. 2/8. 7 Irre, 316. I5 lbs. 4/.. «ti -- ii O.D. 2 / -. eat rat. ALL ITEMS LESS 6 °° AND POST FREE IN DOZENS. 

D I N G CO 

SROP A\D OM 

TECHNICAL TRA 
350 -35211 ROAD, PORTSMOUTH- (LroI+4i 

ALL MAIL OEDER, RETAIL SHOP AND HlY3 ROOK 

I I I -I2 NORTH ROAD, BRIGHTON. Tel. 67999 
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1216 PRACTICAL WIRELESS April, 1964 rlN NKKN `.itV1.N'j 
We supply from stock most of 
the components and items speci- 
fied or circuits published in this 
and other magazines and radio 
books. Let us quote for your 
circuit, first grade components 
at realistic prices. 

MINIATURE 'SCOPE 
Features 21in. DG7.S Tube. Level 2dB, SO tls to 2 Mc s. 3'.t 
Sec. to 80!i. Sec. Sweep. High sensitivity. Fully portable scopes. 
Ideal for all transistor and valve design or servicing. 22 to 30 
volt D.C. operated. 

MODEL 
CT84 

£16 -10 -0 
CARRIAGE 776 

DEAC RECHARGEABLE 
BATTERIES 

18 volt IOOmA /H 4 x lin. diameter. 
Brand new sleeved, 301 -, 
3.9 volt 450mA /H, 1216. 
All types easily split into any multiple 
of 1.2 volt. Brand new. 

MULTI- METERS 
Multi -range test 
meters featuring easy 
to read scales and 
provided with full 
operating instruc- 
tions, lead and bat- 
teries. Suitable for 
amateur, designers, 
repair shops, all do- 
mestic uses. Full 
details and specifica- 
tion in our catalogue. * PT34 I Kohm /volt ..... E2 5 0 * MI 2 E2 9 6, * THL33 2 (illus.) L3 15 0 * EPIOK 10 - - -_ E4 9 6 * ITI -2 20 - _,_,._ LS 5 0 * TPSS 20 ^_ ES 19 6 * EP3OK 30 L6 19 6 * 500 30 -.___ L8 19 6 * EPSOK 50 - -- E9 19 6 

SUBSTITUTION BOXES 
Capacitor Box. Provides 9 standard 
values from 0.001 to 0.22 mfd at 
600 volt working. 29/6. 
Resistor Box. Provides 24 standard 
values at I watt, 15 ohms to IO 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, £9.10.0, P.P. 2/6. * Resistance /Capacitance Bridge. I pF to 
100mFd and I ohm to IOOmeg. leakage. 
PF Tests, with batt. and instructions, 
L8.5.0, P.P. 2/6. * Transistorised Power Supply. Gives 
any voltage I to 15 D.C. up to 0.1 amp. 
From Mains. L6.I0.0, P.P. 2/6. * Audio Generator, 10 c/s to 100,000 c /s. 
Sine and square wave. With batt. and 
instructions. LI6.IS.0, P.P. 276. 

HI -FI SPEAKERS 
CX300 12 inch 25 watt ... 
CRI2AE 12 inch 20 watt 
CR3OAE 12 inch 20 watt 

triple range ... ... ... 
8A7 8 inch 6 watt ... 
10 watt Horn Tweeter ... 

12 Gns. 
8 Gns. 

10 Gns. 
7916 
29,6 

TEST LEAD KIT supplied in Pocket 
Pouch. Contains probes, leads, clips, etc. 

8/6. P.P. 9d. 

RECORDING TAPE 
Sin. 600ft. 12/6; Sin. 900ft., IS / -: 7in. 
1,203ft. 18/6; 7in. 1,800ft., 251 -; 7in. 
2.400ft. 27/6. Excellent quality. 

100 Kc,s QUARTZ CRYSTALS 
2 Pin: Octal or 3 Pin ........ ea. 
500 Kc /s 2 Pin _ 151- 
455 Kcls (AR88) ........__._.._..__._.._._1216 
5000 Kc /s 2 Pin _..._._..101 - 
IO Mc /s 2 Pin _...._.__..151 - 
27 hlc /s Radio Control ......._.._ _._.._...._.....151- 
456 Kc /s HRO 151- 
(Over 600 Frequencies in Stock for 
all purposes. Catalogue on request.) 

MAINS AND BATTERY 
RECORD AND TAPE DECKS 

All Decks Complete with Cartridges * BSR UAI4 4 -speed ....... ES 19 6 * Garrard Autoslim _ E6 10 0 * Unplugable Head Version _ E6 19 6 * Stereo Version _._ L7 19 6 * SRPIO 4 -speed or GU7 _..._ ES S 0 * Garrard AT6 with Stereo 
Cartridge CIO 19 6 * Collaro 2 -track Studio Deck E10 IO 0 * 4 -track Deck _ ...... _______ E13 19 6 

P. & P. 316 any type above. * 9 volt Starr, 45 r.p.m _...__.39/6 * 45 or 33 r.p.m. Starr 9V______ ..... 92/6 * 45 r.p.m. Garrard, 6V._____ 351- * 4 -speed B.S.R. 9V_ _._..5 gns. * Garrard 9V.2- speed,2 -track 
Tape Deck _...._.......___ _ EI I IS 0 

P. & P. 216 any of above. 

TO BUILD YOURSELF 
Mini Ranger Personal Radio...____.4916 
Ranger -3 Personal Radio 49/6 
Sinclair Slimline Personal Radio__49,6 
Sinclair Micro -6 5976 
Sinclair Micro Injector_... 27/6 
Quintet MILW -5._- _.79/6, P.P. 27- 
PW-6 Superhet _____________ L7 19 6 
PW Celeste __.._.__..____._._._ L9 19 6 
PW Spinette LI0 19 6 
PW Shortwave 2 _ 99/6, P.P. 2/6 

Leaflet and details on request 

ALL PARTS IN STOCK FOR 
PW SHORTWAVE TRANSIS- 
TOR CONVERTER. As per Feb. 
Edition 1964. 

CRYSTAL MICROPHONES 
Acos 39 -1 Stick 
Acos 60-1 Stick 
Acos 40 Deck Microphone ....... 
Acos 45 Hand Microphone..__._ ___...2276 
Lapel /Hand Microphone.._.___ -.. 1216 
IOOC Stick with Stand.._........_.._ __ 39/6 
BM3 Stick with Stand _._...___...___ 49'6 
LapeljHand Magnetic ._.___8/6 

MINIATURE PANEL METERS 
*0 /50µA (D.C.) 39,6 *0 /5mA (D.C.) 2716 0 /50011A (D.C.) 32,6. *0 /300V (D.C.) 2716 
*0 /ILLA (D.C.) 27,6 "S" Meter 357- 
All Brand New Boxed. *Available Clear 
Plastic Front or Black Moulded. 
200µA D.C. Edge 

I mA D.C. Edge meter 59,6 
3f 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. 1/6. 

HEADPHONES 
2000 ohms 12,6. 4000 ohms 14, -. 

Stereo Stethoscope Headset 251 - 
Mono Stethoscope Types. Crystal 
101. Magnetic 1216. 
Fully Retractable Car Aerial -Thief 
Proof 351 -, 
12 inch 15 ohm Speaker, 351-, 
DPI dynamic Mic. 50 k. with stand, 5216 
5 -Piece Hole Cutter for all chassis work 
/in. to I }in. with pouch 49,6. 
Crystal Contact Micro- 
phone 1216 P.P. 9d. 
2K3-track Tape Head 151- P.P. 9d. 
Telephone Recording 
Attachment 1216 P.P. 9d. 
4- Channel Transistor Mixer 
Unit 5916 P.P. I/6 
Tape Jack Radio Tuner __29,- P.P. I / -. 

BOAC VHF POCKET RECEIVERS 
Complete 

units with CS 
5A VHF Detec- 
tor, 5 -V6/8R 
(OC44) Tran- 
sistors, 3.9V. 
450mA re- 
chargeable 
Deac battery 
2 -0A91, OA 
IO rectifiers, 
I Kohmstetho- 

scope headset, 
moulded cas- 
ing,etc. 

Complete Unit C 
with Full Circuit `rl' P.P. 2r- 
ORDEAC BATTERY OR HEADSET 

1216, P.P. 1,6. 15f -, P.P. 1/- 

Unit less DEAC & HEADSET 1276, P.P. 1,6 

FIELD STRENGTH METER 
Five channels cover I Mc to 200 Mc /s. 
Fitted 200 microamp meter for CW or 
RF. Indication and Earphone for A.F. 
Monitoring. Designed for checking all 
types of transmitters. Size 4 x 21 x 2fin. 
Complete. Ready to Use, with instruction 
and telescopic aerial, 69f6. Post Free. 

RUN YOUR RADIO OR AMPLI- 
FIER FROM MAINS 

BATTERY ELIMINATORS AND 
CHARGERS 

I. For PP3 or equivalent 9 volt 
Pocket Radio Battery, 18/6, P.P. If -. 
2. For PP4, PP7, PP9, 9 volt Portable 
Radio and Equipment. Supplies up to 
300mA, 49,6. P.P. 2f -. 
3. De Luxe version of No. I also 
charges PP3 type batteries. 

241-. P.P. I, -. 

Full range of Goodmans, WB and 
Eagle Speakers and Tweeters in stock. 

Stereo Hi -Fi Headphones, 
lightweight 6216 

Henry's Radio Ltd. 
PADdington 1008/9 

303 EDGWARE RD., LONDON W.2 
Open Monday to Sot. 9 -6. Thurs. I o'clock. 

PLEASE TURN TO BACK PAGE 
1 
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April, 1964 PRACTICAL WIRELESS 

Practical Wireless BLUEPRINT 
SERVICE 

ALL of these blueprints are drawn full -size and although the issues containing descriptions of these 

sets are now out of print, constructional details are available free with each blueprint except 

for those marked thus ( *). 

Send (preferably) a postal order to cover the cost of the Blueprint (stamps over 6d. unacceptable) to 

PRACTICAL WIRELESS, Blueprint Dept., George Newnes, Ltd., Tower House, Southampton street, 

London W.C.2. 

DOUBLE -SIDED BLUEPRINTS 
Each blueprint in this series contains details of two 

separate instruments or items of equipment. 

The Strand Amplifier ... * Sf- 
The PW Signal Generator ..-J 

The Savoy VHF Tuner ... sr. 
The Mayfair Pre - amplifier ...} 

MISCELLANEOUS 
The PW 3 -speed Autogram ... ... 

The PW Monophonic Electric Organ 

The PW Roadfarer * ... 

The PT Band Ill TV converter 
The Mini-amp 
The PT Olympic * 

The PT Multimeter * ... 

8)- 

81- 

51- 

176 

51- 

716 

5,- 
The Berkeley Loudspeaker Enclosure 
The Luxembourg Tuner 

The PW Troubadour ... 
The PW Everest Tuner 

The PW Britannic Two 
The PW Mercury Six ... 

:::} 

:::} 

S1- 

716 

6f- 

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. 
The PW Regency 
The PW International Short Wave Two 

RECEIVERS 

The Tutor * 

The Citizen * ... 

Junior Crystal Set 

Dual -wave Crystal Diode 

Modern One -valver 

All -dry Three ... ... 

Modern Two -valver 

A.C. Band -pass Three ... 

A.C. Coronet -4 

A.G. ; D.C. Coronet 

The PW Pocket Superhet 

PW94 

PW95 

PW96 

PW97 

PW98 

PW99 

PW 100 

PW101 

5,- 
Experimenter's 

Midget 

Simple 

Pyramid 

BBC 

A 
3,- 

Short 
5,- 

Standard 
21- 

Enthusiast's 
216 

Standard 
216 

Listener's 
316 

316 

4,- 

4,- 

41- 

5,. 

Short Wave ... PW30a 216 

Short Wave Two PW 38a 216 

S.W. One -valver PW38 216 

One -valver PW93 216 

Special One -valver AW387 26 

One -valver for America AW429 216 

-Wave World Beater AW436 316 

Four Valve S.W. W 1,"1383 316 

Power Amplifier WM387 376 

Four Valve ... WM391 316 

5 -Watt Amplifier WM 392 316 

-2 

QUERY COUPON 
This coupon is available until 7th April, 1964, 

and must accompany all queries in accordance 
with the notice on our "Letters to the Editor" 

page. 

PRACTICAL WIRELESS, APRIL, V964. 
mom4 r 

Published on the 
printed in England7by WATMOUGHS LIMITED, Idle, Braadfo d: and Sole Agents foro Aust 

Southampton 
and tNew Z alani:' GORDON n& 

GOTCH (Aisia). Ltd. South Africa and Rho CENTRAL NEWS TDt ES g AFRICAN STANDARD LTD 

Subscription rate í cl C n postage year: part the World 
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LATEST FULLY DETAILED AND ILLUS- 
TRATED CATALOGUE COMPONENTS 

AND EQUIPMENT 2'- POST FREE. 

PRACTICAL WIRELESS April, 1964 

NEW 8 PAGE VALVE 
TRANSISTOR CRY- 
STAL AND RECTI- 
FIER CATALOGUE. 
I1- POST FREE. 

LOW PRICES -NEW TYPES OF TRAN- 
SISTORS AND SILICON RECTIFIERS - 

ALL TYPES FOR ALL PURPOSES. 

10 WATT TRANSISTOR HI -FI EQUIPMENT 
RESULTS WILL AMAZE YOU! 

POWER AMPLIFIERS. Two 
versions. 4- IdB 40 c's to 20 kcs. 
60dB Feedback. 100mV input 
and less than 0.25 " distortion for 
10 watts output. 3 and 15 ohm 
versions. Very low current. 
6- Transistors and Rectifier. 

* 3 ohm 10 Watt. 
BUILT £5.10.0 

P.P. 216. 

PERFORMANCE EQUAL TO 
VALVE UNITS OF FOUR 
TIMES THE PRICE AND VERY 
MUCH LARGER. 

* 15 ohm 10 Watt. 
BUILT £5.19.6 

P.P. 216. 

* MAINS UNIT -will run 2- amplifiers for 3 ohm and 
15 ohm. 69'6, P.P. 2f6. Each type. 

PREAMPLIFIER AND CONTROL UNIT. 
For use with either of above amplifiers or valve amplifiers - Hum Free - High Sensitivity - 8 Inputs between I.5mV 
and 300mV. For all pick -ups - Microphones, Tuners - Tape 
Replay. Separate treble and bass with cut and boost -4 position 
Low Pass Filter - Volume etc. Panel size 9 x 24in. Battery 
operated or from power supply. 

CALL IN FOR DEMONSTRATION 

MINIGRAM TRANSISTOR 
PORTABLE RECORD PLAYER 

Made by well known 
British manufacturer. Fea- 
tures ready built 4- transis- 
tor printed circuit I watt 
amplifier. elliptical speaker 
and volume control. Low 
current Star, constant 
speed 45 r.p.m. turntable 
with crystal pick- up.Strocg 
moulded two colour cab- 
inet with handle. Plays 
anywhere on long life 
9 volt battery. Requires 

less than half an hour's work to connect up 
using ready built units and easy instructions. 
TOTAL 

79,6 P.P. 
COST 51- (Battery 319). 

* Preamplifier Built. 
£5.10.0 P.P. 21-. 

COMPLETE CIRCUITS 
WITH FULL DETAILS 

ON REQUEST 

* Low Distortion. * High Performance. * Mains or Battery. * Low Noise Design. * Mono or Stereo. 

Dark Brown and Gold 
Panel Plate. 816. 

GUARANTEED HIGH 
PERFORMANCE UNITS. 

* Generous Trade 
p Discount. Send For 

Details. 

MARTIN RECORDAKIT 
BUILD A QUALITY 

PORTABLE 
TAPE RECORDER 

Complete in every detail. 
Pre -built units -Coll- 

aro Studio Decks --Por- 
table Cabinets wich spea- 
kers. 6 valve designs. 

TWO TRACK 

Total £26 PP. 
Cost 816. 

FOUR TRACK 
Total £30 P.P. 
Cost 816. 

ALL AUDIOKITS IN 
STOCK * Leaflets on Request * 

VHF FM TRANSISTOR TUNER e 
(As described in December 1963 Edition of 
"Radio Constructor "). * 5- Transistor. 
* 4 Diodes. 
* Full coverage 87 

to 105 Mc/s. 
* AFC and AVC. 
Printed circuit de- 
sign of high sensiti- 
vity and quality. 
Output for valve or 
transistor amplifiers. 
Size 3+ x 24 x 4in. 
Simplified building 
instructions. All 
parts sold separately. COST 

TOTAL 
£7.19.6 216. 

(Cabinet assembly 201- extra.) 
Detailed Circuit Book on Request. 

"THE CONTESSA" 
*COMBINED PORTABLE 
AND CAR RADIO * 
AMAZING SENSITIVITY AND 
SELECTIVITY ON MEDIUM 
AND LONG WAVEBANDS 
* The easiest Superhec Radio 
to build on the market. 
Features clearly- marked printed 
circuit and packaged compo- 
nents with full illustrated build- 
ing instructions. Full tuning of 
medium and long wave bands 
with unbeatable sensitivity and 
selectivity. Excellent cone and 
volume with over 600mW 
push -pull output. 

TOTAL COST OF ALL PARTS * Clearly marked horizontal 
station dial with slow motion 

P.P. 316 tuning. Two colour Blue or 
Fully Detailed and Illustrated Beige cabinets with Gold 
Leaflet on request. handles, grilles and fittings. 

Size 101 x 71 x 5áin., includes All parts sold separately. car aerial sockets, recording Guaranteed the Best Obtain- sockets. able. Attractive Appearance. 
t Reliable Design. Quality * 6 Mallard Transistors and 2 
S Performance. Di.. pies. 

UNBEATABLE FOR QUALITY AND VALUE 

£9.19.6 

7- TRANSISTOR RECORD/ 
PLAYER /RADIOGRAM 

AMPLIFIER 
4 watt peak output. 
Full Treble and Bass boost and cut. 
40 c/s to 20 kc/s ± 3 dB. 
Inputs for Pick -ups, Radio Tuners, 
Microphones, mixers. 

TWO VERSIONS AVAILABLE 
12/18 volt for IS ohm speakers. 
(mains unit now 601- extra). 
9/12 volt for 3 ohm speakers 
(mains unit 49'6 extra). 

Size only 6 x 29 x tin. 
Ideal for mains or battery, portable or 
domestic record player, grams. etc. 
Or car. 
Built Ready £5.19.6 P.P. 
To Use 2f -. 

4- WAVEBAND 
COMMUNICA- 

TIONS RECEIVER 
P) 550 kc /s to 30 Mcis.- 
CFO - AVC - Noise 
Limiter -Band spread - 
"S" Meter - Telescopic 
Aerial - Full World 
Wide Coverage. 4 valve. 
PRICE L24.15.0 With 
Full Instructions. 
BRAND NEW IN CAR- 
TONS. Detailed Lea- 
flets on request. 
e 9 valve version of 
above 40 gns. Details on 
request. 

HENRY'S 
RADIO LTD 

PADdington 1008/9 
303 EDGWARE RD., 
LONDON W.2 
Open Monday to Sot. 
9 -6, Thurs. I o'clock. 

PLEASE TURN TO 
INSIDE PAGE 
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