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ii PRACTICAL WIRELESS 

ÂDCOLr 
SOLDERING 

INSTRUMENTS 

AND 

EQUIPMENT 

DESIGNED FOR 

THE AMATEUR'S 
RADIO STATION 

ILLUSTRATED 

List No. 70. ée BIT 

IN 

PROTECTIVE 

SHIELD 

List No. 68 

APPLY DIRECT 
FOR 
CATALOGUE 
TO 

Sales and 
Service Dept. 

ADCOLA 
PRODUCTS 
LTD 
ADCOLA HOUSE 

GAUDEN ROAD, 

August, 1963 

BRAND NEW AM/FM (V.H.F.) RADIOGRAM 
CHASSIS AT £12.12.0 (Carriage Paid) 

A 

4 1 

A.C. ONLY. Chassis size 15 x 81 x 5tia. high. New manufacture. Dial 
140 x 4in. in 2 colours, predominantly gold. 
Pick -up Ext. speaker. Ae. E., and Dipole Sockets. Five push buttons - 
OFI . LW., NI. W., F.M. and Gram. Aligned and tested. O.P. Transformer. 
Tone .'ootrol. 1000 -1900 M.: 200 -500 M.: 88 -98 Mc/e. Valves EZ80 rect.; 
EC1141, EF89, EAIIC80, EL4, ECC85. Negative feed -back circuit. 
Speaker and Cabinet to fit chassle (table model), 47/8 (poet 5/-). 
9 x tiro. EI.LIPTICAI. SPEAKER, 90/ -, to purchasers of this chassis. 
TERMS: (Chassis) 13.10.0 down and 5 monthly payments of £2. 
Cheap Room Dipole for V.H.F., 1816. Feeder 8d, yd. Circuit diagram 8/6. 

THE "VERONA" SPEAKER 
CABINET ONLY E5.9.6. (carr. 7/6). 

Beautifully finished ill semi-matt medium walnut. 
231in. high x 1101n. x 131111. Takes 8in. speaker with 
room below (111 a l0in.) for amplifier, If desired, 
four 5 w. amplifier price 80 /-, poet paid, suits). 
Speakers from 18 /8 to £4. SPECIAL OFFER of 18 /8 
Speaker, Cabinet and Amplifier for only £9 carriage 
paid. 

PUSH -PULL 
AMPLIFIER £5.5.0 

- Carr.) 
Brand new 2001040 A.C. maint 
Bane, treble and vol. control+. 
With vaiv, -s EZ80, E(') ro and 
2 -EL84 giving full 8 w. Chassis 
12 x 31 o fl'.in. With o.p. tr. I for '2-3 ohm speaker. Front pallol 

a (normally .err -wed to chassie) may be removed and used as "dymg panel ". 
Stereo v,i.ion 22 x 4 w., same price. Fixed panel. Tone .v Vol. Controls. 

TAPE RECORDER AMPLIFIER 
Type TES. Fully built, high gain, low 
noise, printed circuit. Attractive grey 
and gold front panel 13 x 19in. 
Height 59in. overall. Front to back 
51in. Vol. and on -off tone. Mike, 
radio and ext. speaker lacks. Valves 
magic eye, ECC83, ECL82, EZ80. 
Mains trans. Ready to bolt to B.S.R. 
Deck. Complete with switch wafer 

fired. Our !'rice ONLY 98.15.0 (5l- 
Packing and Carr.). Also available for 
Collar° Deck at 61- extra. 

0-TRANSISTOR KITS AND SETS 
C All brand new parts. luexine and Vynair Cabinet,. Different colour,. 

All bolee drilled in printed circuit boards. Full M.N. and L. W, coverage. 
r Car aerial socket. Ale meut service, 17/8, inc. return poet. All parte 
r supplied separately. Issu in 2/3 hours. 500 naW. output. Booklet 

216, refunded ou purchase of kit. 

THE "SCALA 

1 
E 

LONDON, S.W.4 

Telephones Telegrams 
MACaulay 4272 & 3101 SOLJOINT LONDON SW4 

THE "MILAN" 

"Scala" Kit £4.10.8. (Poet 3/.1 "Milan" Kit 05.17.8. (Post 3/8). 
Size 4) x o 51in. high and 31in. Size 9 x 3l x 7111.. y x ^_Sin. speaker. 
speaker; or fully built 87.10.8. 

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHE=OWISE 
STATED. TESTED BEFORE DESPATCH. 
Terms Available on Items over 25. Send 8d. (stamps will do) for 20 -page 
Illustrated catalogue. Delivery by return C.O.D. 2/- extra. 

ALL ITEMS GUARANTEED 1S MONTHS VALVES 3 MONTHS 

GLADSTONE RADIO 
"SCALA", CAMP RD., FARNBOROUGH, 

Hants. 
Farnborough 3371 FARNBOROLCH LoSED SATE. 
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August, 1963 PRACTICAL WIRELESS 289 

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

Open Daily to Callers 

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

Quotations given on any type not listed. Send S.A.E. 

Special 24 Hour Express Mail Order Service 
AC2/PEN 

1216 
AC2/PEN 

DD 21/- 
AC/TP 29/- 
AC/VPI-5-7 

I Sr- 
AZ I I S/- 
AZ3I 9/6 
B35 9r- 
CIC 10'- 
CCH35 201- 
CL33 1216 
CYI 151- 
CY3I 101- 
D77 41- 
DAC32 916 
DAF9I 516 
DAF96 7/6 
DCC)0 12/6 
DF33 916 
DF91 41- 
DF92 71- 
DF96 716 
DH63 61- 
DH77 71- 
DK32 11'- 
DK9I 6/- 
DK92 716 
DK96 716 
DL33 016 
DL35 10'- 
DL91 81- 
DL92 61- 
DL93 71- 
DL94 71- 
DL96 716 
EA50 21- 
EABC80 5'- 
EAC91 4'- 
EAF42 916 
EB34 216 
EB41 51- 
E1391 41- 
EBC3 21/- 
EBC33 416 
EBC4I 816 
EBC8I 101- 
E8E80 8/- 
EBF83 81- 
E8E89 8/- 
EBLI 211- 
EBL2I 211- 
ECC3S 81- 
ECC40 IS'- 
ECC81 5I- 
ECC82 5'- 
ECC83 
ECC84 816 

ECC85 7l6 
ECC83 1216 
ECC9I 31. 
ECF80 7'6 
ECF82 816 
ECH3 2116 
ECH21 21,- 
ECH35 101- 
ECH42 9/6 
ECHBI 716 
ECH83 816 
ECL80 716 
ECL8I 101- 
ECL82 9/6 
ECL83 1016 
ECL86 9/6 
EF6 211- 
EF9 211. 
EF22 141- 
EF36 41. 
EF37 81. 
EF37A 81- 
EF39 41. 
EF40 151- 
EF4I 8/. 
EF42 101- 
EF50A 3/6 
EF50E 3r- 
EF80 Er- 
EF85 51- 
EF86 81- 
EF89 91. 
EF9 I 41- 
EF92 

41- 
EF95 51- 
EF98 10'. 
EF183 1016 
EF184 10/6 
EK32 816 
EL3 2116 
EL32 416 
EL33 I0'- 
EL34 14'- 
EL35 10r- 
EL37 1716 
EL38 1716 
EL41 9/6 
EL42 S16 
EL8I 1216 
ELB4 619 
EL85 10'- 
EL90 8/6 
EL9 I 41. 
EL95 10/6 
EM80 L/6 
EM8I E/6 
EM84 9/6 
EM85 
EY51 7'6 
EY81 8/6 

EY83 1216 
EY86 71. 

EY9I 3/. 
EZ35 61- 
EZ40 7/. 
EZ4I 7/. 
EZ80 6'. 
EZ8I 6'- 
EZ90 5r. 
E1148 2'. 
FC2 151- 
FC2A 1716 
FC4 151- 
FW4/500 91- 
FW4/800 91- 
GZ30 10/6 
GZ32 10/6 
GZ33 1913 
GZ34 13/6 
GZ37 1913 
HABC8010'- 
HL4I 
HL4IDD 8/6 
HL92 816 
HL133DD 

916 
HN309 25/- 
1W4/350 101- 
I W4/500 101- 
KT33C 
KT36 17/6 
KT61 9/6 
KT66 1S'- 
KT76 IO'- 
KT81 IS'- 
KTW6I 81- 
L63 
LN152 81- 
LN309 I l'6 
LZ319 12'6 
MKT4 17/6 
MS4B 1716 
MVS/PEN 

1716 
MVS/PENB 

1716 
MU14 91- 
MX40 1St- 
N18 81- 
N37 14r- 
N78 2216 
N108 151- 
N308 18/- 
N339 30/- 
N369 1016 
OD3 Sr- 
OZ4 5/6 
P2 101- 
PABC80 131- 
PCC84 81- 

PCC85 916 
PCC88 12/6 
PCC89 816 
PCF80 9/- 
PCF82 
PCF84 1216 
PCF86 12/6 
PCL82 91- 
PCL83 101- 
PCL84 7/- 
PCL85 51- 
PCL86 1216 
PENA4 1716 
PENB4 1716 
PEN4DD 

2216 
PEN4VA 

1716 
PEN36C 

20/- 
PEN45 101- 
PEN45DD 

251- 
PEN46 51- 
PEN453DD 

20/- 
PENDD4020 

201- 
PL33 15'- 
PL36 12/6 
PL38 21/- 
PLBI 9/. 
PL82 81- 
PL83 7/6 
PL84 01. 
PL820 18'- 
PM24M 13/6 
PX4 IS r- 
PX25 25'- 
PY31 I5'- 
PY32 1216 
PY33 1016 
PY80 7'6 
PY8I 7'6 
PY82 619 
PY83 8'- 
PY88 10/- 
PY800 10'- 
PZ30 151- 
QS95/ 10 101- 
QS I50/ 15 

10'- 
R2 101- 
R16 1716 
RI9 161- 
R20 16'- 
SP41 316 
5P61 316 
141 15'- 

TDD4 12/6 
TOD 13C 

1716 
TH41 20/- 
TY86F 12/6 
U10 91- 
U12 9r- 
U14 9'- 
U22 8/- 
U24 21/- 
U25 I11. 
U26 10/- 
U31 9'- 
U35 1716 
U37 1716 
U47 111- 
U50 7r- 
U52 4/- 
U76 716 
U78 4/6 
U145 1C'6 
U191 1316 
U251 151- 
U28I I5'- 
U282 1916 
U301 17'- 
U329 151- 
U339 I3/6 
U403 10/- 
U404 10/- 
U801 1916 
UABC80 7'- 
UAF42 816 
UB41 716 
UBC4I 816 
UBC8I 101- 
UBF80 81- 
UBF89 716 
UBL2I 20r- 
UCC84 1116 
UCC85 716 
UCF80 1216 
UCH2I 20'- 
UCH42 B/6 
UCHrI 81- 
UCL82 916 
UCL83 1716 

UF42 716 
U F80 J1- 
UFOS 7/6 
UF86 12/6 
UF89 616 
UL4I 81. 
UL44 a01- 
UL46 1416 
UL84 616 
UL85 716 
U M80 10/6 
URIC 151- 

UU6 1716 
UU8 IS'- 
UU9 716 
UYIN I2/6 
UY2I 15/6 
UY4I 7/6 
UY85 6'6 
VMS4B 12/6 
VP4 151- 
VP4A IS'- 
VP4B IS'- 
V R 105/30 7'- 
VR150/3071- 
W61 I1'- 
W76 5/- 
W77 4/- 
W81 6'- 
W8IM 6/- 
X41 22'6 
X61 M 10/- 
X65 12/6 
X76 1216 
X76M 1216 
X78 261- 
X79 40/9 
X81 101- 
Y61 101- 
Y63 10'- 
Z63 716 
Z66 10'- 
Z77 4/- 
Z152 5/- 
0Z4 5/. 
A7 1I'- 
C5 10/- 
05 8/6 
D6 10/- 
H5 916 
L4 51- 
N5 9/6 
R5 61- 
54 81- 
SS 5/6 
14 4/- 
US 5/9 

2P 2216 
3A4 51- 
3A5 1016 
3Q4 B'- 
3Q5 9/- 
3S4 61- 
3V4 7'- 
5U4 4'- 
5V4G 7/9 
5Y3G 5/6 
5Y3GT 6/6 
5Z4G 916 
5Z4GT I2/6 
6A7 9'- 
6A8G 816 

6A8GT 1316 
6AC7 61- 
6AK5 51- 
6AL5 [ 41- 
6AM5 Sr- 
6AM6 4/. 
6AQ5 616 
6AT6 6'- 
6AU6 9/- 
6B8G 3'- 
6BA6 6/- 
68E6 61- 
6BG6G 1S'- 
6816 6/- 
6BQ7A I2/6 
6BR7 10/6 
6857 I2/6 
6BW6 8'- 
6BW7 81- 
6C4 316 
6C5GT 8/- 
6C6 6/6 
6C9 1216 
6CD6G 2716 
6CH6 10r- 
6CW4 16'- 
6D2 41- 
6D6 516 
6E5 101- 
6F1 10/6 
6F6 619 
6F12 41- 
6F13 101- 
6F14 10'- 
6F15 1216 
6FI9 1216 
6F23 1016 
6F25 16/6 
6F26 1316 
6F33 5/6 
6H6 2/- 
615 516 
615G 416 
615GT 5'- 
617 7/6 
617G 51- 
617GT 716 
6K7 716 
6K7G 2'- 
6K7GT 7'6 
6K8 916 
6K8G 5/- 
6K8GT 916 
6K25 1716 
6L1 10/- 
6L6 716 
6L7 10'- 
6L18 10'- 
6L19 15/- 
6N7GT 9/6 

6P25 1016 
6P28 1216 
6Q7 916 
6Q7G 616 
6Q7GT 816 
6SA7 71- 
65C7 8/6 
65F5 10'- 
6SG7 
6SH7 61- 
6517 6/6 
6SK7 516 
6SL7GT 61- 
6SN7GT 5'6 
6SQ7 8/6 
6U4GT 10'- 
6U5G 7'6 
6V6G 416 
6V6GT 8r- 
6X4 416 
6XSG 6'- 
6X5GT 8/6 
6130L2 101. 
7135 1216 
7B6 101- 
7B7 816 
7C5 8l- 
7C6 816 
7D5 151- 
706 151- 
7D8 IS/- 
7H7 
7R7 10'- 
7S7 101- 
7Y4 6'6 
8D3 41- 
9BW6 1216 
OCI 1216 
0C2 1716 
OFI 10/. 
OF9 12'6 
OLD I IS'- 
OPI3 ISr- 
OP14 19/- 
IDS 23/6 
2A6 6/6 
2AH8 91- 
2AT6 7/6 
2AT7 Sr- 
2AU6 17/6 
2AU7 51- 
2A X7 S'- 
2BA6 716 
2BE6 7/6 
2BH7 101- 
2C8 816 
216GT 4'- 
217GT 8/6 
2K7GT 
2K8GT 10/- 

2Q7GT 616 
2SA7 816 
2517 8/- 
25K7 61- 
25L7 81- 
2SN7 IOr- 
2SQ7 12/- 
4H7 10'- 
4R7 10/- 
457 161 - 
9AQ5 81- 
9BG6G 151- 

2001 101. 
20D2 21'- 
20F2 17/6 
20L1 22/6 
20P1 IS'. 
20P3 24'- 
20P4 20'- 
20P5 201- 
25A6 81- 
25L6 ß'- 
25Y5 8r- 
25Y5G 8r. 
25Z4 7/6 
25Z5 ß'- 
25Z6 816 
27SU 1916 
30C I 

30C15 12/6 
30F5 IO'- 
30FLI 1016 
30L1 816 
30LI5 11'- 
30P4 18/- 
30P12 10 /- 
301.16 9/- 
30P19 1716 
30PLI 1116 
30PL13 1116 
30PL14 1616 
35A5 151- 
35L6GT 816 
35W4 716 
35Z3 
35Z4 7/6 
35Z5 8/6 
41 511-1 22/6 
42 12/6 
SOCS 10'- 
50CD6G 

301- 
50L6 8'6 
75 81. 
78 716 
80 9'- 
85A2 1216 
185 BT 301 - 
807A 6'- 
807B 5r- 

RMI 

RM2 

RM3 

RM4 

RM5 

COMPLETE VALVE LIST FREE WITH 
METAL RECTIFIERS 

7/6 14A86 231- I6RD 2-2-8-I 121- (FC I42) 
8'- 14A97 261- I6RE 2-I-8-I 10/- 

101- 14A100 281- I8RA I-I-8-I 51- 

1716 I4RA I-2-8-2211-(FC301) 18RA I-I-16-I 71- (FCI16) 
1916 I4RA I-2-8-3 25'- (FC31) I8RA 2N-1-8-I 121- 

I6RC I-I-16-I 101- 18RD 2-2-8-I 161- (FC124) 

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

ORDER 

BRAND NEW TRANSISTORS 
0C44 6/- 0074 81- OC8ID 8/- 
OC45 7/- 0075 6/- 0082 8/- 
0071 51- 0077 6/- 0082D 6 ?- 

0072 8/- 0081 
SILICON RECTIFIERS RECTIFIERS 

400 volts 350 mA ... ... ... 81- each 

SETS OF VALVES 
IRS, ISS, 1T4, 354, 3V4 
DAF9I, DF9I, DK9I, DL92, DL94 
DAF96, DF96, DK96, DL96 ... 

... Set of 4, 191. 

... Set of 4, 

... Set of 4, 2616 
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290 PRACTICAL WIRELESS August, 1963 

HIGH GAIN 4- TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TAI 

Peak output In excess of 
13 watts. All standard 
British components. Built 
on printed circuit panel, 
size 6 z 311e. Generous 
Mae Driver and Output 
Transformera. Output trans- 
former tapped for 3 ohm and 
15 ohm speakers. Transistors (GET114 or SI Milliard SPECIAL 
0081D and matched pair of 0081 olp). 9 volt opera- PRICE 
Lion. Everything supplied, wire, battery clip., solder, etc. 451_ 

Comprehensive easy to follow Instructions and circuit 
diagram 1/6 (Free with Kit). All parts sold separately. P. & P. 2/6. 

10/14 WATT HI -FI AMPLIFIER 
A stylishly finished monaural 
amplifier with an output of 14 watts 
from 2 EL84e In push -pull. Super 
reproduction of both muelo and 
speech, with negligible hum. 
Separate inputs for mike and gram 
allow recorde and announcements 
to follow each other. Fully 
shrouded section wound output 
transformer to match 3.15 D 
speaker and 2 independen. volume 
controls and separate beer and 
treble controls are provided giving 
good Oft and cut. Valve line -up 
2 EL84s, ECC83, EF86 and Fy80 
rectifier. Blmpme instruction 
booklet 1 /6. (Free with pens). 

All parts sold separately. 

KIT 

ONLY 16.19.6 P. a P. 6/8. 

AMPLIFIER ON 
PRINTED CIRCUIT 
B OARD 
Two valve. ÚY85, UL84 
O.P. trans, use with 80 volt 
tap o6 motor. 39/6. 
P.P. 2/6 on above. Dropper 
res. for filaments if required. 
6/8. 
B .S.R. AUTO UNITS 
160 v. Suitable for nee with 
above. (Slightly soiled.) 94.4.0. 
LARGE CABINET Suitable for above two items, 
with 3 ohm speaker. 98.9.6. Carr. 5/.. 
Superior CABINET Similar to above to take 8 x Sim speaker, with 
motor board, will accommodate BSR ÚA14 or UA18. 99.9.0. Carr. 5/8. 
Speaker 15 /- extra. P. 8 P. 1/6 extra. 

UNREPEATABLE OFFER / 
BRAND NEW 8 a 5 3 OHM 

SPEAKERS 
By well known maker 

10/6 each. 
P. & P. 1/6 per speaker 

A pair of these are ideal for 
Stereo 

Complete 

BRAND NEW 3 OHM 
LOUDSPEAKERS 

211e. 12 /0; Pin. 12/8; 6tie. 18 / -; 
81u. 21/ -; 101m 25/ -; 121e. 57/8. 
(loodmans lin, tweeter .. 10/6 
E.M.I. 21in. tweeter 10/6 
E.M.I. 101n. z Bin. ceramlo 

E.M.I. 139ín. z 81ln.high flux 89/6 
Rola Celeet ion approx. 910, z 
61n- middle register speaker 10/6 

Aleo 15 ohm 12 Inch., 80/- 
P. a P. up to Bin. 1/8; over Bin. 

2/8 per speaker. 

RECORDING TAPE 
P.Y.C. base, full frequency L.P. 
tape. 710., 1600ft. (normally 50/-) 
27/9; 591n., 1,200 ft. (normally 

28/.), 18/9 Pi 
n& 

P9. 1- (normally per spool. 
Ideal for 2 or 4 track recorder. 

TAPE DECKS 
COLLARD STUDIO DECK 

810.10.0, plus 518 Carr. and Ins. 
B.S.R. MONARDECK 

(Single speed) 31, in. per sec., simple 
control, case 591n. pools, 16.15.2 
plue 5/6 oarr. and los (Tapes 
extra on both). 

SPECIAL BARGAIN OFFERS! 
MAINS TRANSFORMERS. Tapped Primary. t wave or Bridge Rectl0er. 
Secondary 250 v. at 75 mA 6.3 volts at 2 amps. 10/6 each. P. 8 P. 31 -. 

TWO GANG 0005 TUNING CONDENSER. Geared precision reduction 
drive. Size 2rl x 2 e 19in. Brand cry and unused. 8/6 each. P. & P. 11 -. 

MAINS TRANSFORMER. Impregnated and fully shrouded. Size 41 s 3t 
a 211o. Weight 8 lbs. Tapped primary 205, 225, 245v. Electrostatic 
screen. Output 360 -0.960 v. at 130 mla D.C. plus 1030 v. half wave at 3 m/a 
D.C. 6.3 v. at 3.5 amps, centre tapped 5 v. at 23 amps and 8.3 v. at .6 amps 
PRICE ONLY 21/- each. P. & P. 5 / -. 
CARSON MIKE INSERTS. Brand new, 2510. dia., 3/8. P. a P. 9d. 

ELECTROSTATIC H.F. TWEETERS. Type L.S.H. 75. Size 3 a 3in., 2/8 
each, plus 9d. P. a P. 
MIDGET 2 /GANG CONDENSERS. Capacity 195 and 100 pF. Polystyrene 
cue with built -in trimmers. Size I e 9 e Pm Not used but removed from 
P/C Boards. Two for 9/ -. plus 1,- P. a P. 
5006 CRYSTAL MIKES. High Imp. For deck or hand SM. High 
sensitivity, 18/8. P. 8 P. 1/6. 
TEL CRYSTAL STICK MIKE. Listed at 45/ -. Our price 16/8. P. a P. 116. 

TRANSISTOR DRIVER and 0/P TRANSFORMERS. (Tapped 3 ohms 
and 15 ohms output), plue 4 imitable Tranelstore giving 
approx. 1 watt output. SO /-. P. 8 P. 2/.. 
8 PUSH- SUTTON TRANSISTOR SWITCH. D.P. -D.T. Each 
Switch 5/8 and 1/- P. 8 P. 

FURTHER HUGE PURCHASE 
TELEFUNKEN HI -PI STEREO AMPLIFIER, Model 902 
with BALANCE CONTROL 110 /250 v. A.C. input. 5 watt 
undistorted output (10 watts nominal). Size 12 e 9 e 21e. 
Weight 9 Ib. Complete with spec. and Instruction.. Now 
only I11.19.6 Carr. 7/ -. 

SPECIAL 
PURCHASE! 

TURRET TUNERS 
by lamouemaker 

Braced sew and unused. 
Complete with PCCS4 and 
Pep'80 valves, 34.38 Mc /s 
I.F. Biscuits for Channel. 
1 to 5 and 8 and 9. Circuit 
diagram supplied. 
ONLY 25/- each. P.P. 2 /6. 

F.M. TUNER 
HEAD 

A permeability tuned tuner 
head by a famous maker. 
supplied without valve 
f ECC85) and drum and 
spindle. 18/6. plue 1/9 P. 8 
P. Valve 8/6 extra. Drum 
and spindle 8/8 extra. 

GORLER F.M. 
TUNER HEADS 

10.7 Mc /e I.F., 
15/-, plue 1/9 P. 8 P. 

(ECC85 valve, 8/8 extra.) 

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

FURTHER HUGE 
PURCHASE enables us to 
over these 67/6 

P. e.P. st 

Heavy 811n. metal turn 
table. Low flutter per- 
formance 200/250V shaded 
motor with tap at 43 V for 
amplifier valve filament if 
required. Turnover LP /78 
head. 

RECORD PLAYER 
AMPLIFIER 

2 valve. (EZ$O, 601.821, 
A.C. mains, 3 watts 
output, ready built, tested 
and complete with velvee 
and output transformer. 
Size 71n. w. 2IIn. d. z 

5110. h. 65/ -, P. 8 P. 3/-. 
Suitable speakers: gin. 15/- 
P. 8 P. 1/6. 10 z 810. 25 / -. 
P. e P.1/8. 

4 -SPEED PLAYER 
UNIT BARGAINS 

SINGLE PLAYERS 
TU /12, 22.10.0. Carr. 3/6. 

AUTO CHANGERS 
B.B.R. ÚA14, 26.9.8. 
Lateet B.S.R. UA16. 27.2.0. 
Lateet Garrard "Au'o- Slini' 
26.17.0. Cart. 5/- on each. 

SPEAKER 
& CABINET 

FABRICS 
Oatmeal fabric for speaker 
or cabinet or Red resin 
for cabinet 5410. wide. 18/8 
per yard length. (Minimum 
order). P. 8 P. I /6. 

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

tuning 
head by 
famone 
maker. 

Guar- 
anteed 
non -drift. 

Per- 
meability 
tuning. 

Fre- 
quency coverage 88- 
íU0 Mc/e. 05.81 
baienced diode output. Two I.F. stages and 
dieor:mivator, Attractive maroon and gold 
dial (7 z Sin. glom). Self powered. using a 
good quality mains transformer and valve rectifier. 

Valves used ECC85, two EF80e, and EZ80 
tinier). Fully drilled chassis Sloe of 

. Qoi,Ieted tuner 8 a 6 e 5tln. All parts sold 

.o narately. Net of parts if purchased at one time 
66.19.6, plue 8/8 P.P. and ins. Circuit diagram and 
instruction* 1/6 post free. Mark II Vernon as above 
but complete with magic eye, front panel and 
brackets, 20.18.8. P. 8 P. 8/6. 
Mark III Vernon as Mark 1 but with output stage 
(E0L921 and tone control. 27.7.0. P. 8 P. 8l6. 
Handsome Metal Cabinet.. Choice of Grey. Black 
or Green. To fit Mark I, 23 / -, P. a P. 2/8. To 
Bt Mark II, 17/8, P. a P. 2/6. 

6 TRANSISTOR AND 
DIODE SUPERHET 
A Bret -class 2 waveband 
transistor superbet. Printed 
circuit panel (aine SS z 29in.) 3 pre- aligned I.F. transfor- 
mera High -gain Ferrite rod 
aerial. All First -grade 
transistors. Car aerial 
winding. Push -pull out- 
put. All parts supplied 
with simple instructions. 

All parts sold separately 
Set of tarts if purchased at 
one time. 

ONLY ß4.5.0 P.28; 
P. 

6 

35 OHM SPEAKERS 
.8alteIle roe ewe with above. 

in. Goodman.. Ideal replace- 
ment for most pocket portables 
8/8; 21in. 10/6; 311n. 12/8; 
51e. 17/8; 7 z 410. 21/ -. 
P. a P. 1/6 per speaker. 

Portable CABINET 
Size approx. 94 z 65 e atm. 
Suitable for above using 35in. 
speaker. 25 /-. P. a P. 2/-. 

COIL AND TRANSFORMER SET 
FOR TRANSISTOR SUPERHET 

3 I.F. transformers. one oscillator coil, one driver 
transformer and wound Ferrite aerial (med., long 
and aerial coupling), 29/8 complete. post 1 / -. 

6 transistor printed circuit, board to match, 8/8, 
post 9d. Circuit diagram 1/6 extra. 

QUALITY RECORD PLAYER 
AMPLIFIER 

A top-quality record player amplifier. This 
amplifier (which is used in a 29 gn. record player) 
employs FCC83, EL84. EZ80 valves. Base, treble 
and volume controle. On /os. controle. 

PRICE 69/6, P. & P. 3/6 
DITTO. Mounted on board with output trans- 
former and 6310. speaker. 

Complete at 8916, P. & P. 416. 

TRANSISTORS 
GAT 13 (Matched Pair) 12 /- 

0071 .. 5/- PAA101 ,. 6/6 
XA106 13/6 0072 

0076 .. 6/- V15/10p 12 /6 
Set of Mulard 8 translators. 0044, 2 -0045, 0081D, 
matched pair 0081. 95/ -. All Pont Free. 

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

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

Plea.. Note: P. & P. charges quoted applt to U.K. only. P. & P. on overseas 
orders charged extra. (S.A.E. all enquiries). 
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UNIVERSAL AVOMETERS 

Guaranteed perfect working 
order. Supplied complete with 
leads, batteries and instructions. 
Model "D" 34 range 68.19.6 
Model "7" 50 range £11.0.0 
Registered Post 5/- extra. 

MICROAMMETERS 
0-500 microamps. 25ín. circular 
flush panel mounting. Dials en- 
graved 0-15, 0 -600 volts. BRAND 
NEW. BOXED. 15 / -. P.P. 1/6. 

7.5 K.V.A. AUTO 
TRANSFORMERS 

0-115 -230 volts. Brand new boxed. 
£15. Carriage 10 / -. 

230/250 VOLT A.C. MOTORS 
41 x 3ín. dia.. 90 watts. 5,000 r.p.m. 
fin. spindle. 22/8. P.P. 1/6. 

I K.V.A. ISOLATION 
TRANSFORMERS 

230 v. Pri.: 230 v. Sec. Boxed. £5 
each. Carriage 10/ -. 

VARIAC TRANSFORMERS 
24 amp., 230 volt primary, 185 
to 250 volt output. 612.10.0. 
Carriage 10/ -. 

TELEPHONES TYPE "H" 
Sound powered. generator bell 
ringing, 2 line connection. Fully 
tested, 64.19.6 pair. Carr. 5/ , 

MINIFLUX HI -FI TAPE HEADS 
Set of three, record, playback. 
erase. Only 29/6 set. P.P. 9d. 

3000 WATT AUTO 
TRANSFORMERS 

0 -115 -230 volts, step -up or step - 
down. Brand new, boxed ex- 
U.S.A. 67.10.0 each. Carr. 10/ -. 

PANEL METERS 
100µA 21' F.M. D.C. 
1005A 31' F.M. D.C. 

1 mA 21" F.M. D.C. 
30/0/30 mA 21' F.M. D.C. 
350 mA 2í" F.M. D.C. 
300 v. 21" Proi A.C. 
300 v. 21' F.M. A.C. 
500 v. 21' F.M. A.C. 
120 v. 3}" F.M. D.C. 

Postage Extra. 

62/8 

29/8 
10/6 
19 /6 
25/- 
25/- 
32/6 

FIELD TELEPHONES 
TYPE "F" 

Suitable for many applications. 
Generator bell ringing, 2 line 
connection. With batteries and 
wooden carrying case, fully test- 
ed, 24.19.8 per pair. Carr. 5/ -. 

SUB-STANDARD D.C. AMMETERS 
9 ranges. 150mA, 1.5A, 3A, 7.5A, 
í5A. 30A, 60A. 300A, and 450A. 
Housed in teak portable case, 8ín. 
mirror scale. Supplied brand new 
with all shunts and leather carry- 
ing case, £15 each. P.P. 10 / -. 

P.C.R.2 RECEIVERS 
800 -2,000 metres. 190 -55U metres 0 -22 Mc /s. output for phones or 
3 n speaker. As new 65.19.6. Carr. 10/6. PCR3 as PCR2 but 
covers 190 /550 metres, 2 -7 Me /s, 7 -22 Me /s, including top band. 
As new £8.8.0. Carr. 10/6. All above models can be supplied 
with internal power unit to operate on 200 /250 v. A.C. at 39/6 extra or alternatively plug -in external power units are 35/ -. 

AYO WIDE RANGE SIGNAL GENERATORS 
Frequency coverage 50 Eels to 80 Mc /s in six turret operated 
ranges. For use on standard A.C. mains. Packed in original 
transit cases with accessories. Supplied in as new condition, 
bully checked before despatch, £15. Carriage 101 -. 

NATIONAL H.R.O. RECEIVERS 
SENIOR MODEL. Supplied complete 
with full set of O coils covering 50 kc's. 
to 30 Me /s. Each receiver thoroughly 
checked and available as follows: 
TABLE MODEL. As new condition £25. 
TABLE MODEL. Extremely good used 
condition 619.19.0. 
RACK MODEL. Extremely good used 
condition 618.18.0.. 

Carriage £1 extra. 
260/250 volt A.C. power packs for above receiver, also sold 
separately. 59/8. Carr. 5 / -. 

PRECISION COMBINATION VOLTMETER /AMMETER 
FOR A.C. AND D.C. 

Two separate instruments housed in polished wood case, 6ín. scales with knife edge pointers. 
Ranges: 

Volts A.C. and D.C. 160.300 -600 v 
Amps. A.C. and D.C. 25-50 -150 -200 A. 

Supplied complete with all current shunts, leads and leather 
carrying case. Manulactured by Elliott Bros. Supplied brand 
new. £9.19.6 each. Carriage 7/6. 

HALLICRAFTER S -36 V.H.F. RECEIVERS 
F.M. /A.M. 27 -143 Mele. .110 volt A.C. (transformer supplied for 
230 v. A.C.) Improved version of S -27. Tested 
before despatch. Brand new boxed with in- 

di 
each. structlon manual. Carr. £2 

MINE DETECTOR No. 4A 
Will detect all types of metal. Fully portable. Complete equip- ment supplied tested with instructions. 39/8. Carriage, 10/6. Battery 8/8 extra. 

COLLARO STUDIO TAPE TRANSCRIPTOR 
Brand new 1962 model, 3 speeds, 3 motors, digital counter, etc. With latest Bradmatic heads and interlock button. Supplied with spare spool. instructions, fixings, 10 gns. each. Carr. paid. 

FABULOUS TAPE OFFER 
Famous American Brand Tapes. Brand new, fully guaranteed. 5in. -600ft., 10/8, 5ín. -900ít., 13/6, Sin.- 1200Ií., 17/ -, 7ín.- 1200ft., 
13/8, 71n.- 1800fí., 18 /6, 7in.- 2400f t.. 27/6. P. & P. extra. S.A.E. for full tape list. 

MULTIMETERS BRANLOWESTEEVER 
PRICES CES TEED 

Fupplied with Leads, Batteries and Instructions. 
1,000 n /VOLT 20,000 n /VOLT 
0 /15 /150 /1.000 v. A.C. and D.C. 0/10/50/150/500/1,000 v. A.C. and 
0 /150 mA. D.C. D.C. 
0/100 K n etc. 0/5011A/0/25/500 mA. D.C. 
39/6. P. & P. 1/6. 0/50K/500K/5 meg., etc. 97/8. 

P. & P. 2/6. 
30,000 0 /VOLT 
0/1/1/10/50/250 /500/1,000 v. D.C. 
0/10/50 /250/500 v. A.C. 
0 /501eA /0/10/250 mA. D.C. 
0 /10K /I meg. /10 meg., etc. 25.10.0. P.P. 2/6. 
30,000 n /VOLT 
O/1/1/21110/25/100/250/500/1,000 v. D.C. and A.C. 
0 /504A /5/50/500 mA/0 /12 amp. D.C. 
0/60E/5 meg. /60 meg.. etc. £8.17.6. Post paid. 
50,000 n /BOLT 
0/l0/50/250/500/I,000 v. D.C. and A.C. 
0/25µA/2.5/25/250 mA. D.C. 
0 /10K /100K /1 meg. /10 meg.. etc. £7.10.0. 
P.P. 2/6. 
100,000 n /VOLT 
5/2.5110/50/250 /500/1,000 v. D.C. 

2.5/10/50/250/1,000 v. A.C. 
10/950µA/2.5/25 /250 mA /10 amp. D.C. 
20K/20)K/2 meg /20 meg. ohm. etc., 
68.19.6 post paid. 

MARCONI 
CRI00/8 RECEIVERS 

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

£35 Carriage £2. 

DOUBLE BEAM 
OSCILLOSCOPES 

Erskine Type í3A. 627.10.0. 
Carr. £1. Cossor Type 103S. £45. 
Carr. 30/ -. All fully checked per- 
fect equipment. Other types in 
stock. 

L.T. METAL RECTIFIERS 
All full wave, bridge connected. 
Brand new. 
12 /18v.1.5A. 3/9 24/36v. 4A. 99/6 
12/18v.2.5A. 8/3 24/36v. 6A. 27/6 
12/18v, 4A. 8/3 24/36v. 15A. 45/- 
12/18v. 6A. 12/3 36/48v. 2A. 19/6 
12 /18v. 10A. 22/8 36/48v. 9A. 29/6 
12/18v. 15A. 37/8 36/48v. 6A. 32/8 
24/36v. 1A. 7/3 48/60v. 2A. 21/- 
24/36v. 2A. 13/6 48/60v.10A. 82/8 Please add postage. 

L.T. TRANSFORMERS 
All primaries tapped 2W/250 volts 
I Battery Charging. 3.5, 9 or 17 
volt. 1 amp.. 9/9. Ditto 2 amp., 

14 /3.8 
Ditto 

amp.. 
16/8. 9 or 17 

2 Model Type 3, 4, 5. 6. 8, 10. 12. 
15, 18, 20, 24 or 30 volt, 2 amp., 
18/8. amp., Ditto 

amp., 7/6. Ad Posage. 
MINIATURE MODEL 

ACCUMULATORS 
Lead Acid. BRAND NEW. 2v. 
l.5 A.H 4 x 11 x lin.. I11).. 5/8. P.P. 1/3. 12v. 0.75 A.IL, 4 x 3 z 1I , 
21b.. 15/6. P.P. 1/6. 

R.C.A. PLATE 
TRANSFORMERS 

Pri. 200 /250 v. sec., 2,000-0-2.000 v. 
500 mA, tapped 1,500 v. New. 
Boxed, 28.10.0. Carriage 15/ -. 

DUMONT K105IPI 
DOUBLE BEAM C.R.T. 

Twin Gun. Brand new, boxed. 
59/6. P.P. 3/6. 

1.2 Ohm 12 Amp RHEOSTAT 
Geared slider type. new boxed. 
15/8 each. P.P. 3/6. 

MARCONI TF-885 
VIDEO OSCILLATORS 

25c /s-SMc /s. Supplied in guaran- 
teed as new condition. £90 each. 

H.R.O. DIALS 
Brand new, 27/6. P.P. 2/6. 

MINIATURE PANEL 
METERS 

For Din. dia. panel hole. 
0-50 µA 39/8 0-300 v. D.C. 27/6 

0 -1 m27/6 "VU" 
meter A meer 6 

0-5 mA 27/8 

CONSTANT VOLTAGE 
TRANSFORMERS 

95 -130v, Input. 115v. Output. 500 
Watts. Can be used In series for 
230v. £4 each. Carr. 10 / , 
WESTON MICROAl1LMETER 
MOVING COIL RELAYS. Brand 
new boxed, fully guaranteed. 
42/8 each. P.P. 2/ -. 

Hours of Business: 3 LISLE STREET, 9 a.m.-6 p.m. Half Day Saturday Send S.A.E. 
34 LISLE STREET, 9 a.m. -6 p.m. Half Day Thursday For Bargain Lists 

RM1% r N,/ iwr 

O:RAwo. LIMITED 
Phone: GERRARD 8204/9155' 
Cables: SMITHEX LESQUARE 

-34- LISLE STREET, LONDON, W.C.2 
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MULLA;RD DESIGNS 
MULLARD 3 -VALVE 
PRE -AMPLIFIER TONE 
CONTROL UNIT 

Designed mainly for Mullard 
Range of Amplifiers, also suitable 

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

Channels, including for Tape and Magnetic 
Pickups. Separate Bass and Treble controls. 
High pass filter 20 to 160 o /s. low pass filter 
5 -9 Eels. Totally enclosed in case size Ill'x41x4'. 
KIT OF PARTS £10.0.0 ASSEMBLED & TESTED £13.13.0 

(Carr. & Ins. 5/ -). 

MULLARD "5 -10" 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 PARMEKO 
MAINS TRANSFORMER and choice of 
PARMEKO or PARTRIDGE Output 

,.: Transformer. 
COMPLETE KIT £10.0.0 (Parmeko Output Trans,) 

(Carr. & Ins. 6/6). ASSEMBLED AND £13.10.0 
ABOVE incorporating PARTRIDGE OUTPUT TRANS. F1.6.0 extra. 
THE MULLARD 510 /RC AMPLIFIER 
The popular complete "5 -10" incorpora- 
ting Passive Control Unit providing up to 
10 watts high quality reproduction with 
input of 600 mV. Specified components 
and new MULLARD VALVES. Includes 
PARMEKO MAINS TRANSFORMERS 
and choice of PARMEKO or PARTRIDGE 
Output Transformers. Surplus Power 
available for Tuner. 
KITMPLETE £12.0.0 
ASSEMBLED 

TESTED 116.0 .0 With e 
PARTRIDGE OUTPUT TRANS. 

(Carr. & Ins. 7/6). 

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

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

THE "MONO- GRAM" 
A small Amplifier of genuine high quality 
performance. Incorporates MULLARD 
ECL86 Valve. separate BASS and TREBLE 
controls and produces up to 3 watts un- 
distorted output. (Carr. & Ins. 3 /6). 
Kit £4.10.0 Assembled £60.0 %,of Parts and Tested 

Perfectly suited for Portable Installations for 
which purpose we offer PORTABLE CASE >ti ', 
SPEAKER Fthe1.AM All 

AMPLIFIER (Kit) and 6' x 5' ¢:;;i1. .,,., 

Alternatively with ASSEMBLED £9.0.0 ..- ._ -. 
AMPLIFIER £10.0.0 , (Carr. & Ins. 5 / -). 
The Case quoted above will accommodate some 
4 -speed Single Record Units. A larger model Is .. 
available for extra 10/ -. With this Equipment a " 

COMPLETE PORTABLE REC- £14.0.0 ORD PLAYER can be built for 

MULLARD FOUR CHANNEL 
MIXING UNIT 
Self powered Cathode follower output. 
Incorporates two inputs for CRYSTAL 
MICROPHONES, one for CRYSTAL PICK- 
UPS and a fourth for Radio or Tape. 
KIT OF 
PARTS %, AND TESTED £11 10 0 In, 5 / -). 
Alternative Model I/L provides for one input matched for moving coil 
or ribbon mike 61.17.0 extra. 

ARMSTRONG s8s 

RADIOGRAM CHASSIS 
We have the full range In stock. 01 

Prices range from £20.10.0. `= 
Full details are readily available. 

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

August, 1963 

COMPLETE KITS 
OF PARTS 

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

R.I.A.A. characteristics. 
* Input for Crystal Pick -ups and variable reluctance magnetic 

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. p 
PARTS 6.0 ASSEMBLED TSED £.7.1 0.0 (Carr. 

I -ì. 
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. 8/6). £21.10.0 (a) Assembled and Tested 
(b) THE KIT OF PARTS to build both the "5-10" £19.10.0 Amplifier and the 1 -Valve Pre -Amplifier..., 
(Carr. & Ins. 10/ -). 

With 
sPmTleRd 

OUTPUT TRANSFORMER 
£20.e0í0 

a. 

HIGH FIDELITY LOUDSPEAKERS 
WE STOCK THE COMPLETE RANGE 

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

A INCH TYPES 
GOODMANS "AXIETE" 65.5.7 
W.B. HF 816 £5.19.9 
WHARFEDALE "SUPER 8 /RS /DD" £6.14.2 
IB INCH TYPES 
GOODMANS "AXIOM 10" 
W.B. MODEL HF 1016 
WHARFEDALE "GOLDEN 10/RS/DD" 
12 INCH TYPES 
GOODMANS "AXIOM 201" 15 watts 
GOODMANS "AXIOM 301" 20 watts 
W.B. MODEL HF 1214 15 watts 
WHARFEDALE "W12 /RS" 
WHARFEDALE "Super 12 /RS /DD" 
Carr. & Ins. on above 5/6 each. 

£6.5.11 
£7.0.0 

£7.17.5 

£10.7.0 
£14.10.0 

£10.5.6 
610.15.0 
£17.10.0 

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

CLYNE RADIO LTD. 
12 SUFFOLK HOUSE 

GEORGE STREET, CROYDON 
Telephone: MUN 3250 

RECORD PLAYERS 
THE COLLARD "JUNIOR" 4-speed single 
player with separate 

GARRARD "AUTOSLIM" 4- play NEW G 
speed autochanger with crystal pick -up 
GARRARD "AUTOSLIM DE LUXE' 4 -speed 
autochanger, incorporates transcription pick- 
up arm 
THE COLLARO "C60" 4 -speed autochanger 
unit with Studio "O" pick -up 
E.S.R. Model UA14, 4 -speed mixer auto- 
changer with crystal pick -up 
The new GARRARD Model 41IF High Quality 
Single Record Player fitted with the latest 
T.P.A. 12 pick -up arm and G.C.B. crystal Cart- 
ridge 
GARRARD Model S.R.P. 10 single record 

La 1D 4seplr PHILIPSModel AG106A pedpaye 
can be operated both manually and automati- 
cally. Suitable for Mono or Stereo operation 
Carr. and Ins. on each above 5/6 extra. 

£3.10.0 
£6.10.0 

£11.8.0 
£6.19.6 
£5.19.6 

£16.17.6 
£5.9.1 

£12.12.0 

Mk. 11 "Fidelity" FM TUNING UNIT 
An attractively presented Unit KIT OF £10.10.0 incorporating MULLARD PER- PARTS 
MEABILITY TUNING HEART 
and corresponding Mullard valve 
line -up. Very suitable to operate 
with our Mullard Amplifiers. 

ASSEMBLED £14.5.0 AND TESTED 
Carr. & Ins. 5) -. 

IF YOU ARE PLANNING TO INSTALL "Hi -Fi" and UNCER- 
TAIN OF THE TYPE OF EQUIPMENT TO USE -OUR WIDELY 
EXPERIENCED TECHNICAL STAFF WILL WITH PLEASURE 
PUT FORWARD RECOMMENDATIONS -STAE TYPE OF 
INSTALLATION CONTEMPLATED AND APPROX. PRICE 
LEVEL. 
CREDIT SALE TERMS are available on all Equipment 
over £10.0.0. 
FULLY DESCRIPTIVE LEAFLETS are readily available - 
please advise items of interest and enclose S.A.E. 
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SPECIALISTS IN SOUND EQUIPMENT 
FOR OVER 25 YEARS 

MODEL CR3 /S 

TAPE RECORDER 
MODEL CIt3 /S incorporates 
the HF /TR3 Mk. II Tape 
Amplifier (described below) 
and the Collaro "Studio" 
Twin Track 3 -speed Deck 
operating at l fin., Min.. and 

711n. speeds. Complete 
with microphone and 
1,200ft. tape. 
KIT O 
PARTE £33.8.0 
ASSEMBLED £43.0.0 AND TESTED 
(Carr. & Ins. 15)- extra). 

STEREO TAPE PRE -AMPLIFIER 

ri b 

4v ih ti 6 MODEL STP -l. For use 
with current TRUVOY, 
BRENELL, or COLLARO 
"STUDIO" 1 and I track Stereo Decks. Incorporate Fcrros- 
cube Oscillator, 4 speed Equalisation Signal Level Meter and 
separate Gain Controls. Includes separate Power Unit. 
KIT OF 
PARTS £22.0.0 Ìnsr8 /6 ASSEMBLED £2800 
TAPE PRE -AMPLIFIER MULLARD Type "C" 
Suitable for most I track, Mono 
Tape Decks. Incorporates Ferrox- 
cube Push Pull Oscillator. Treble 
Inductorand3- speedEqualisation. 
Includes Separate Power Unit. 

PARTS £14.0.0 ASSEMBLED£19.10.0 
(Carr. & Ins. 7/6) 

MULLARD TAPE AMPLIFIER 
Based on Mullard's Type "A" 
design and suitable for most I 
track Mono Tape Decks. Incor- 
porates Ferroxcube Treble In- 
ductor. Gilson Output Transfor- 
mer, and 3 -speed Equalisation. 
Includes separate Power Unit. 
PARTTS £13.13.0 Ìns. 7 /61. 

MODEL HF /TR3 MK. 11 

ASSEMBLED £19.0.0 

STERN'S "ADD -A- DECK" 
A self contained Unit consisting of 
Garrard Deck and matched Preampli- 
fier on one chassis. Provides full tape 
recording facilities and replays 
through Pick Up Sockets of standard 
Radio receiver or Amplifier. 

e PRICE includes com- £1 8.18.0 plete Tape Magazine. 
(Carr. & Ins. 10/ -1. 

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

Amplifier) to TAPE DECK 
STP -1 (Kit) and "STUDIO" Deck 239.0.0 Assembled £46.0.0 
STP -1 (Kit) and Brenell Deck .. £66.0.0 Assembled 275.0.0 
STP -1 (Kit) and Truvox Deck . 251.0.0 Assembled £59.0.0 
TYPE "C" (Kit) and "STUDIO" 

Deck 226.10.0 Assembled 233.0.0 
TYPE "C" (Kit) and BRENELL 

Deck . .. 243.0.0 Assembled 250.0.0 
TYPE "C" Assembled and Wearite 

Deck .. .. £70.0.0 Inc. Head Lift Trans. 
HF /TR3 (Kit) and "STUDIO" Deck 226.0.0 Assembled 233.0.0 
HF /TR3 (Kit) and BRENELL Deck 243.0.0 Assembled 250.0.0 
HF /TR3 Assembled and Wearite 

Deck .. .. .. .. .. £70.O.OInc. Head Lift Trans. 

MULLARD "10+10" STEREO AMPLIFIER 
A high fidelity design providing up to 
10 watts (per channel). Superb repro- 
duction frequency response flat to 
within 3db from 3 c/s to 00 Kc /s at 50 mW 
Total Harmonic Distortion at 10 watts 
0.1%. e' 

e Price (a) ASSEMBLED AM- £24.0.0 PLIFIER (as Illustrated) 
(b) KIT OF PARTS £20.0.0 Ìnsr7 /6) 
Built to the highest technical standards and presented strictly to 
MLLLARD'S specification. Two specially designed GILSON ULTRA - 
LINEAR OUTPUT TRANSFORMERS with 20% taps are used. 
We can also supply the assembled MAIN AMPLIF;ER only for operation 
with our DUAL CHANNEL PRE -AMPLIFIER; this provides a more 
versatile Installation and is essentiiael If a low output pick -up Is to 

used. 
ASSEMBLED 

ordering s 
MAIN AMPLIFIER and ASSEM- i 

BLED DUALS CHANNEL PRE -AMP tß0.0 
(b) KIT OF PARTS for both Units £27.0.0 

(Carr. & Ins. 10/6). 

MULLARD DUAL -CHANNEL 
PRE -AMPLIFIER 
A four Valve design for both STEREO- 
PHONIC and MONOPHONIC operation. 
Operates equally well with any make of 
Amplifier requiring an input of up to 
250 m /v. 
KIT OF £12.10.0 PARTS AND TESTED £1 x%0.0 

(Carr. & Ins. 6/ -) 

THE "TWIN THREE" 
STEREO AMPLIFIER 

ASSEMBLED AND TESTED 

£9.0.0 (Carriage and Insurance 
5/- extra) 

Based on a recent design by MULLARD LTD.. Is ideally suited for me 
in Portable RECORD PLAYERS for which purpose we offer a speci- 
ally designed Case: incorporates MULLARD ECL 86 Valves, separate 
BASS and TREBLE CONTROLS and produces up to 3 watts per channel. 
Frequency response is 40 c/s to 35 Kc /s. size is only listn. z Mn. z 51n. 
To construct a STEREO PORTABLE RECORD PLAYER we offer: 
Assembled AMPLIFIER 

PORTABLEOCASE for....£16`.100'. 0/- 

THE "TUDOR" 
STEREO AMPLIFIER 

PRICE £15.0.0 b8 kisi 
A self -contained Shelf -mounting Amplifier designed to provide high 
quality stereophonic and monophonic reproduction. Each channel pro- 
vides a rated output of 6 watts and for monophonic operation approz. 
12 watts is produced. Separate BASS and TREBLE CONTROLS. 
The Cabinet is finished in Black Crackle. Size 14 z 8 z 4ín. Sand for 
lull specification. 

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

A high quality 15ín. loudspeaker, handling 20 watts 
of audio. Suitable for use in public address systems 
where considerable power Is handled, or as a bass 
reproducer in dual or triple loudspeaker systems 
where full use can be made of the low fundamental 
resonance and smooth response. 
Impedance .. .. .. 15 ohms at 400 c /s. 
Die. of pole piece .. .. 2 inches 
Power rating .. -. .. 20 watts 
Flux density ,. .. .. 12,000 lines 
Total flux .. ., 185,000 Maxwells 
Bass resonance .. .. 25 C.P.S. 
Frequency range .. .. 20 C.P.C. to 5 Ko/e. 
Nett weight .. .. .. 2511 oz. 
PRICE 12 gns. Carr. & Ins. 10 /6 extra 

Our Technical dept. will be happy to advise on the choloe of mat- 
ching PICK -UPS, Microphones, Loudspeakers, 

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

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

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

DEMONSTRATION and SHOWROOMS AT... 
STERN RADIO LTD. PREMIER RADIO 

109, FLEET ST. LONDON, EC4 23, TOTTENHAM COURT RD. 
TEL. FLEET ST. 5812/3 LONDON, W1. TEL. MUSEUM 6121,9 

OPEN...9 a.m. to 6 p.m. SAT. close 1 p.m. OPEN...9 a.m. to 6 p.m. C6599 . close 1 p e 
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Brand new individually 
checked and guaranteed 

VALVES 
AC/BL 4/6 
AC/P4 81- 
.106/PEN 

AeR - B 6 
dRP4 8/6 
ARP12 2/6 
ARP21 7/- 
ARP24 3/6 
AEP34 4/- 
ARTP1 81- 
ATP4 2/8 
ATP7 6/8 
AU7 50/- 
AZ31 7/- 
2884 47/6 
BT45 16/- 
2192 20/. 
BT83 861- 
CC4 

6 - 

EABC80 6/8 EL91 4/6 
EAC21 3/6 EL93 6/6 
EB34 1/6 EM80 7/6 
E1391 3/- E284 8/6 
EBC33 e/- 8531 10/- 
EBC41 7/9 081)208 6/. 
EBC90 6/- E031 81- 
EBF80 7/6 E086 '/- 
EBF89 7/9 2091 3/- 
EC90 20/- 0Z40 8/8 
E091 el- EZ41 6/6 
ECC81 4/6 EZ80 8/- 
ECC82 4/6 EZ81 81- 
E0083 8/- F/6057 6/- 
E0084 7/- F/0081 6/- 
E0083 8/- F/8083 4/- 
EMI)! 41- FW4/3008/8 
ECP80 7/9 01/2360 9/- 
ECF82 7/9 0032 9/- 
ECH42 9/6 1183 7/- 
E121181 7/- AK34 22/8 
ECL80 8/8 AL2K 2/6 

l'L82 8/- 11L23 6/- 
ECL83 10/- 11L23DD 8/- 
ECL86 11 /- HL41 4/- 

8/6 111/ R2 9/- 
EF39 4/- K3A 10/- 
EF41 8/- 2T32 8/- 
0150 1/6 KT330 4/- 
EF34 318 KT44 5/9 
E1'S5 7/- KT63 4/- 
0F70 4)- KT66 12/9 
2273 51- KT67 15/- 
0074 7/- KT71 8/6 
01'80 6/8 KTWG1 5/6 
EF85 8/- KTW62 8/8 
EF86 7/- KT'241 e/- 
E1'89 6/- KT7.83 8/- 
E091 2/9 LP2 10/- 
EF92 8/- 28142 16/- 
E095 9/- MBA 3/6 
EF183 9/. ML4 4/- 
EF184 91- MI.: 8/- 
EL32 8/9 M8/PEN 6/- 
E1.34 12/- N78 10/- 
EL35 5/- OBJ 7/- 
EL41 8/- 0C3 6/8 
EIA2 8/- ODI 8/- 
EL84 8/8 

PCC84 8/6 U27 8/- 202 3/- 61'7 5/- 
PCC15 7/6 1)32 5)- 3A4 4/- 61'80 5/- 
PC3189 10/6 1'801 20 /- 3A1167161 11,1112 4/8 
PCF39 7/. UABC80 7/- 051- 6F1)í 51- 
P'í'.f82 6/6 11 8C41 7/- 3B7 5/- 61,32 41- 
PCL82 8/- UBI40 8/- 3624 6)- 61'33 3/6 
POL83 9/. U61'ä9 7/6 3826 15/- 6060 2/0 
PCL84 7/- 0c1442 7/6 3029 50/- ,íH1 6/- 
PCL86 10/- 1)1)1481 8/- 304 8/- 60631 1/6 
P0225 4/6 01)1362 9/- 364 

51- 
6J4 9/- 

P2N46 6/- UCL83 ill- 3V4 8/- 6J3 3/6 
P00020Á ÚL41 7/- 68.1730 5(- ,íJ30 3/- 

3/- ÚL34 7/- 5A1740 5/- 6.16 816 
PL3ö 8(- 1)09 5/6 613/25761 6.170 91. 
PLBI 8/- UY41 6/- 19/- 6060T 6/- 
PL82 8/8 ÚY83 8/- 3864U0 9)- 6070 21- 
PL83 6/8 01924 20 /- 5'P4 

:5, 

/- ó076T 4)9 
0L84 7/1 VMP4G 12 /- 3U40 /- :0861 

://3- PTO 10 /- 0F23 3/. 5X40 18 aì0007 8 ¡3 
P12511 7/8 V299 8/- 3V40 8/- 60851 8/6 
PX4 14/- 00105/30 5130 3/. 6023 12 /- 
PX26 91- 6/8 óY301 8/- 61350 6)- 
PY32 9/6 0R130)30 5Z4 816 616 9/- 
0080 816 6l- 6Z40 /- 6L60 6/- 
PYel 6/6 VT4C 20/- óA117 4/. 6L7ä 4/6 
PY62 6/- VÚ39 6/- 68.1)7 8/- 0L34 4/0 
PY83 7/- 0X3238 4/- 68.05 3/- 6LIr20 5/9 
PY800 10/- X66 3/6 6.307 6/- 6370 5/9 
PZI -33 9/. Y63 5/. 6A616 10/- 6717 0)- 

CV71 8/- E QP21 6/- 163 4/- 6AJ3 8/6 6Q70 6/- 
CV103 1/. QP23 5/- Y66 8/- OAJ7 3/- 627 6/- 
CV2B4 12/6 Qß93110 6/6 38000 17/6 6ÁK3 5/- 6307 516 

CV4014 7/. EF3d Qß120'2 8/- 1.45.0.1, 81- 8ÁK6 81- ä81)76T 5/. 
CV4013 6/- QVO4/7 7l- 61. 8ÁK7 6/- 1807 CV4014 

1 R3 8/- 1C3GT I- 6ÁM3 2/8 68147 3/- 
CV4048 40/- R3 /10 2/- IDBGT 8/- 6A2tl 9/- 0ßJ7 5/- 
CY31 6/- REL21 86 /. 1E70 716 6A.)3 71- 8OJ76T 618 

6X233 10 /- 1F2 3/. 0A88 4/. 68J7Y 8/8 DI 1/6 
1)41 8/8 ßP2 3/6 10ß6T 6/- BATH 5/- 8807 4/6 
D77 4/3 tlF41 '2 /- 1134 8/- 6A X4 8/. 68L70T 6/6 
DA30 12/8 81131 2/- 1LA8 6/- 6040 8/- 6057 4/0 
DAF96 7/- 8TV280/40 11.131 6/- ß6i 6l- óö07 ó1- 

D1)11 4/- 19/8 11114 6/. 61380 2/6 8887 2/- 
DET20 2/- 137V280180 I165 6/- B34.6 6/8 6U40T 9)6 
DF72 6/- 60/- 184 6/- 613E6 5/3 6060 4/- 
DP91 8/- 1302130Á4I9 105 b/6 G7 121- ó060T 6)- 
DF98 7/- T41 6/6 114 8)- 918 ßv62 8/- 
DK96 7/3 TP26 15/- 2A3 5/- 13áT el- 6X0 51- 
DL92 5/- TT11 3/. 2A5 6/- 61)60 3/- 6150T 6/6 
DL93 8/. TT15 80/. 2A8 7/- 8080 3/- 4060 6/- 
DL94 8/- TZ20 18/- 20`28A 8/- 61)138 6/- 6 -ó0L2 10 /- 
DL9e 7/- 1712/14 8/- 21)34 2/8 ODO 3/- 824 5/- 
D1í719 151- U 17 5/- 2 1)43 42/6 6E3 8/- 787 7/6 
E1415 80/- 1)113 8/8 2051 12/- MG 5/3 71)3 7)- 
22134 18/- U23 10/- 20.21 5/. 6936T 6/9 71)6 7/- 
EA60 1/8 OZ4 4/- 1126 11/- 2021W 8/6 6160 4/- 71)7 5/- 

MANY OTHERS IN ST0C1 faelud. Cathode Ray Tube. sad Special Valuer. U.O. ordErs below f1 P. A P. 1/ -1 over 2l, 2/ -: over £3, P. A P. free 
C.O.D. 2/6 extra. Overseas Postage extra at cost. 

Original mains power pack for H.R.O. 
110/220 v. A.C. Brand new in original 
packing, 451 -. P. & P.4,-. 
"CONNECT AND FORGET - 
CANNOT OVERCHARGE" "ESS- 
TRON" MARK I AUTOMATIC 
BATTERY CHARGER. Initial charging 
rate 6 -7 amps. The charging rate auto- 
matically adjusts itself to the charge in the 
battery. Automatic current and voltage 
control. Patented application of magnetic 
amplification to battery charging. Indi- 
cator lights show battery fully charged, 
receiving charge, incorrectly connected or 
faulty cells. Mains voltage 200/250 v. 
Built for 6 or 12 v. batteries. Measure- 
ments 7 x 5 x 5 #in. Weight 8# lb. 
Price [7.19.6. P. & P. 316. 
CHR HIGH RESISTANCE HEAD- 
PHONES. New, 161 -. P. & P. 116. 

TELEPHONE HANDSET. Standard 
G.P.O. type. New 121 -. P. & P. 2, -. 
R.109 RECEIVER. Covering 2 -8 Mcls. 
6 v. D.C. 06.18.0 including delivery in 
U.K. 
CONNECTORS FOR TCS 
RECEIVER, TRANSMITTER AND 
REMOTE CONTROL, with original 
plugs on both ends. New 01.17.6 each. 
P. & P. 216. 
U.H.F. SIGNAL GENERATOR TYPE 
TSI4. 3,200 -3,370 me /s., power measuring 
ange 20 -200 mW., R.F. output power - 20 to - 100 dbm below I mW. Power 
upply 115 w. A.C. Price 0.10.0. Carriage 
51 -. 

7147 7/3 
tot 7/- 
767 5/- 
704 9/6 
8132 Y/6 
9132 3/- 
11 E3 17/6 
1íA6 2/6 
12.4117 5). 
12ÁH1 11/- 
12ÁT7 4/8 
12AU6 9/- 
12A1J7 ó(- 
12A17 5/8 
12A 117 10)- 
12C8 3/. 
12E1 17/- 
1226 2/- 
12J30T 2/9 
12K70T 4/6 
1208M 7/8 
12Q701 4/6 
120Á7 71- 
1281.7 4/- 
12807 3/- 
1'2007 31- 
128J7 5/- 
12807 316 
120070T3/- 
128L7UTa /9 
12657í1T 

5/9 
13827 9/- 
1204 2/- 
14L7 7/- 
131)3 6/- 
1903 10)- 
19111 ß/- 
20A2 17/8 
20P4 1716 
21116 0)- 
2L6GT 7/9 
30 5/- 
30C1ó 10 /- 
30Fó 8/6 
30FL1 9/e 
30P19 11/- 
30PL1 10/8 
30PL13 10 /8 
83 LOOT 8/- 
8óT 17/6 
3323 6/- 
35040/ 8/- 
37 4/- 
38 4/- 
38 61- 

59 öl- 

5/6 
76 51- 

ö/- 
N ól- 

00 6/6 
el 9/. 
8- 8/- 
84 8/. 
43A2 7/6 
89 6/- 
901)1 8/- 
210VPT 

7 pin 2/8 
220111 4/- 
33913 ß/- 
357A 70/- 
3689. 5/- 
39:1A 191- 
7U5Á 1ó /- 
713B 60/- 
801 6/- 
803 22/6 
809 80/. 
807B10 6/- 
808 8/- 
813 60/- 
81.-3 40/- 
829A 80 /- 
62913 50 /- 
9306 4/- 
832 15 /- 
843 5- 
866A 14/- 
934 3/6 
935 2/6 
936 2/- 
837 5/- 
938A 4/- 
11118 3/- 
1616 5/- 
1633 6/- 
1028 8/- 
1629 4/6 
2001 á/- 
4043C 18/8 
4063 ßl- 
8654 9/- 
5883 9/- 
5670 9/- 
5726 6/8 
6064 7/- 
6065 6/- 
6120 4/- 
6516 8/- 
7193 1/9 

747:5 3/- 
80196 25/- 
8001 3/- 
900- 416 
9003 6/- 
9004 2/6 
9006 2/6 

C.R. 
Tubes 

ACR8 20/- 
00953 15/- 
CV1530 80/- 
1'\'1396 
,09J/ 55/. 

E4103/B,4 

E4504/B868 

VCR97 22/- 
VCR13B80/- 
VCR138A 

86/- 
3FP7 26/- 
3CP1 25/- 
511,7 46/- 
3FP7A 26/- 
713P7 801- 
I2DP7A801- 

Photo 
Tubes 

01108 9/- 
0810 12/6 
931A 65/- 
6097C 35 /- 

Special 
Valves 

ACT6 28 
ACT26 626 
CVO./ 70/- 
CV125 861- 
CV193 80/- 
CV990 1/8 
281777 210 
KR6/3 -0/- 
1115 25/- 
1224 26/- 
8J/92/E 

8871101. 
723AIB 50/- 
725 A 30/- 
T-8A 27/6 
4033L 20/- 

MARCONI COMMUNICATION 
RECEIVERS. CR.150, Frequency 
coverage 2-60 Mc /s in 5 bands. Two IFs. 
Ist 1,600 kg /s, 2nd 463 kc /s. Image signal 
protecting over 40 dB up to 30 Mc /s and 
20 -40dB from 30-60 Mc /s. Self checking 
calibration (built in calibrator). Stabilisa- 
tion of supply and temperature com- 
pensation. Electrical and mechanical 
bandspread. Metering and visual tuning 
indicator. Bandpass from 10Cc /s to 10kc 
in S stages. Acoustic filter associated with 
IOOc /s. Bandpass position for CW recep- 
tion. Facilities for diversity reception. In 
as new guaranteed condition with original 
mains power supply unit E70 or without 
power supply unit 160. Carriage 301 -. 

P.C. RADIO's mains power supply 
unit for above, 901 -. 
CR.I50 /2. Frequency coverage 1.5 -22 
Mc /s in 4 bands, all other features as in 
CR.150. Price E35. Carriage 301 -. 

P.C. RADIO'. mains power supply unit 
for above. 901 -. 
CR.I50 /3. Same as CR.150 with additional 
separate antenna trimmer on front 
panel, crystal controlled Ist oscillator 
for fixed frequency reception, muting 
switch (during transmission), wide band - 
pass extended to 13 kt /s. In as new 
guaranteed condition with original mains 
power supply unit 075 or without power 
supply unit 065. Carriage 301 -. 

P.C. RADIO's mains power supply unit 
for above, 901 -. 
H.R.O. Senior. Table Model. In 
excellent, fully checked, and tested 
condition (without coils and power pack). 
015.10.0. As above but rack mounted 
model, 214.10.0. 
Individual frequency coils for above 
EI each set or set of 9 E8. Either mode, 
carriage L1.10.0. 

P. C. RAM O LTD 
173 GOLDHAWd( ROAD, W.12 

Shepherd's Bush 4946 

R.209 RECEPTION SET. A 10 -valve 
high -grade Superhot Receiver with facili- 
ties for receiving R/T (A.M. or F.M.) and 
C.W. frequency I Mc /s -20 Mc /s. Hermeti- 
cally sealed. Built on miniature valves and 
incorporating its own vibrator power 
supply unit driven by a 6 v. battery (2 
point connector included). The sec pro- 
vides for reception from rod, open -wire 
or dipole aerial with built -in loudspeaker 
or phone output. Dimensions: Length 
12in., width Bin., depth 9in. Weight 23 lb. 
In as new, tested and guaranteed condi- 
tion, 223.10,0, including special head- 
phone and supply leads. Carr. LI. 
COMPLETE SET OF STRONG 
AERIAL RODS (American). Screw -in 
type MP49, 50, 51, 52, 53, total length 
15ft. IOin. Top diameter 0.185in. Bottom 
diameter 0.615in., together with matched 
aerial base. MP37 with ceramic insulator, 
ideal for car or roof insulation, 02.10.0. 
Post free. 

CHOKE SMOOTHING 814. 10mA 
D.C. resistance 200 ohms, I51 -. P. & P. 2, -. 
MICROPHONE TRANSFORMERS. 
Primary 75 ohm. Secondary 125,000 ohms. 
Centre tapped 20mW. 150 -5,000 c /sec - +- 

1 dB, 916. P. &P.2, -. 
OUTPUT TRANSFORMERS. Primary 
7,500 ohm. Secondary 500 ohm. Centre 
tapped 2.5w 200 -5,000 c /sec f I dB, 
12,6. P. & P. 21 -. 
MODULATION TRANSFORMERS. 
Primary 6,000 ohm. Centre tapped 200 
ohm. D.C. resistance. Secondary 6,000 
ohm. 20W, 200 -5,000 c /sec ± I dB. 
Interwinding screening, 1716. P. & P. 41-. 
All four above items fully shrouded, chassis 
mounting. Ex- equipment but in excellent 
and fully tested condition. 
CARBON INSET MICROPHONE. 
G.P.O. type 2/6. P. & P. 1/6. 
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EVEN 

With the NEW 

MARK 8 

BETTER 
PERFORMANCE 

p.4AISIENNE ¡! 
THE "TEN STAR" TRANSISTOR 

POCKET RADIO 

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

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

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

All components supplied 
separately if required. 

* ALSO SUPPLIED BUILT 
AND READY FOR USE 

£3.19.6 

POST 
NOW ! 

NOW 
ON LY 
89/o 
Price reduction made 
possible by huge demand. 

* Carrying handle fitted to distinctive 
satin cream Polystyrene case, size 
Szx3x2in. 

* All new components including the 
highest gain transistors available. 

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

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

I PLEASE SEND FOLLOWING ITEMS 

I TICK BOX BELOW AS REQUIRED 
I-1 FULL SET OF PARISIENNE 

J comPnNr-NTS 69/6 

£3READY 

BUILT PARISIENNE 
I .19.6 0 BOOKLET 2/9 POST FREE 

NAME 
ADDRESS 

I ENCLOSE CHEQUE P.O. MONEY ORDER 

2/6 P. & P. FOR L. S. d. 
INCLUDING 

WOLVERHAMPTON 
RADIO AND TV SUPPLIES 

142, DARLINGTON STREET, WOLVERHAMPTON 
I Telephone No. 20315 P.W.2. I 
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SURBITON PARK IIAI)IO LTI). 
FOR POST HASTE -POST FREE SERVICE 

MARTIN RECORDAKITS 
HALF TRACK 

B.A.E. TD2 Monardeek, latest model 611n. spool 619.0 
Depoelt 21.0.0 and 9 monthly 61.1.0. 

Tape Amplifier for B.B.R. desk, printed circuit ready wired, with 
Et>t;83, ECL82, E1193 and E281. Complete with ail 
pluga sockets, panels, knobs, etc. The whole amplifier 
mounts, on to the deck, making a sell- eontalned unit 18.8.0 
Deposit 61,0.0 and 8 monthly 91.1.0 

Case with 71n. z 4in. speaker In two tone grey 24.4.0 
Complete kit se above 122,0.0 

Depoelt 92.4.0 and 12 monthly 91.16.6 
The above recorder can be supplied assembled, tested and oem- 

Dlete 
with tape and microphone for 125.0.0 

eposit 22.100 and 12 monthly 12.1.6 
Collars Studio Deek. Vary latest model 3 speeds 71n. spool, 112.10.0 

Deposit 91.5.0 and 12 monthly 610.8 
Tape Amplifier for studio deck, with ready wired printed circuit 

control and input panels, mains and output transformers. 
Complete with valves, knobs, plane, screws, etc. EMS, 
ECC83, 25184, EZ81, 0A81 and 2 EL84, 3 watts output. 
Magic eye, radio and min wens, EX L/8 socket, tone 
and monitor controls. Can be used as an amplifier , 111.11.0 
Deposit 11.4.0 and 12 monthly 10 /- 

Case for above including Sin, z pia speaker 85.5.0 
Total Kit as ahoye 129.0.0 

Deposit 92,18.0 and 12 monthly 92.8.2 
We can offer the above recorder, complete with tape and micro- 

phone, in a De Lime two tope grey cabinet, assembled for 915.0.0 
Deposit 18.10.0 and 13 monthly 12.18.2 

This Machine IS Usted at 89 gn, by makers and is a very good buy. 
Building lnstrootione available at 2/8 each kit (refunded if kit bought) 

QUARTER TRACK 
B.B.R. TD2 111.11.0 

Deposit 61.4,0 and 12 moutltly 
Tape Amplifier as above, but quarter track 

Depoelt 11.0.0 and 9 monthly 
Case, two tone grey, with speaker 64.4.0 
Complete Kit as above 126.0.0 

Deposit 12.10.0 and 12 monthly 18.1.8 
Collar* Studio Deek. 4 track 117 17.0 

Deposit 11.17.0 and 12 monthly 91.9.8 
Tape Amplifier, as above, but 4 track 912.12.0 

Deposit 11.7.0 and 12 monthly 21.0.8 
Case with San. x lin. speaker 
Complete Hit 4 track Collaro 

Deposit 16.10.0 and 12 monthly 69.10.2 
Tape Pre -amplifier for Collero deck, with power supplies, ECC83, 

ECL82, EZ80 and EM92 Radio and Mic. sockets, gives 
an equalised output of 400 ml Volts. 

Hall Trask 
Deposit 81.0.0 and 8 monthly 61.1.0 

Quarter Track 
Deposit 21.0.9 and 9 monthly 11.1.0 

Bradmatle R /PB and Erase on Collare bracket 4 track 
Bradmatis R /PB ideal 3rd head Collar* deck j track 

Pressure pad (Studio deck only) 
Brutal Mk.5 dank, 4 track, 4 speeds 

Deposit 18.1.6 and 12 monthly 82.8.7 
Brinell Mk. 6 Amplifier, with power 

Deposit 12.8.0 and 12 monthly 21.19.10 

19/- 

61.1.0 
89,0.0 

10.6.0 
686.0.0 

18.8.0 

89.9.0 

11.10.0 
11.12.6 

4/0 
819.8.0 

124.0.0 

JASON F.M. TUNERS 
PMT(, complete with valves 18.17.6 

Depoelt 11.1.0 and 0 Monthly 11.0.0 

PMT2, complete with valves, Less Power 17.17.6 
Deposit 11.0.0 and 7 monthly 81.0.6 

PMT2, oomplete with valves, Self powered 19.16.0 
Deposit 91.0.0 and 9 monthly 11.1.0 

P72T3, complete with valves, Lea power 19.116 
Deposit 11.0.6 and 9 monthly 11.1.4 

FMTB, complete with valves, Self powered £18,0.0 
Deposit 11.40 and 12 monthly 19/10 

Power pack kit ready drilled chassis for F11T1, etc. 12.12.6 
The Inatroctiou books are included knell kits but are otherwise 2/6. 

ITV /2. switched F.M. and TV. Sound sell powered. All valves £14.15.0 
Deposit 91.9.8 and 12 monthly 81.1.5 

i5re0ry 2 as JTV)2 but lees power, with all valves £10.15.0 
Deposit 91.1.6 and 12 monthly 17110 

The instruction book is again included but Is otherwise 3/8. 

AB the above units are available ready bunt and aligned. Price on request. 

AMPLIFIERS (MONO) 
Linear L45 Three valve amplifier 16.10,0 
Linear Diatonic Five valve, push pull 618.18,0 

Deposit 11.7.0 and 12 monthly 61.0.11 

Linear Concord 30 watt with car 218.0.0 
Depoelt 61.140 and 12 monthly 61.9.10 

Tripletone Hi )H ltator, with Pre-amp 113,18.9 
Deposit 1.15.5 and 12 monthly 11.6.1 

Pre Moshe, including Pre -amp, 10 watt 185.4.0 
Deposit 22.10.6 and Pl monthly 92.1.11 

Leak TL 12, Main amp. only 10 watt 118.18.0 
Deposit 62.0.0 and 12 monthly 11.11.1 

Leak Yarietope 111 Pre -amplifier 110.16.0 
Deposit 11.11.8 and 12 monthly 61.0.1 

Quad Main amp. only 15 watt 122.10.0 
Deposit 62.6.0 and 12 monthly 61.17.4 

AMPLIFIERS (STEREO) 
Duloi 402002. Integrated 812,12.0 

Deposit 11.7.0 and 12 monthly 11.0.8 
Debt CASOS. Integrated 

Deposit 12,0.d and 12 monthly 
118.18.0 

91.11.1 
Rogers Cadet MU, with Pre-ampll8er 126,15.0 

Deposit 22.13.6 and 12 monthly 22.4.5 

Leak Stereo 20 Main amplifier 980.9.0 
Deposit 13.4.6 and 12 monthly 12,10.3 

Leak Varhlupe 111 Stereo Pre. amplifier 125.0.0 
Deposit 12.10.0 and 12 monthly 12.1,0 

Q664 22 Stereo Control unit, Pre -amplifier 
Deposit 22.10.0 aal 12 monthly 12.1.8 

126,0.0 

RADIO TUNERS 
Armstrong T4 C. V.H.F. Tuner self powered 117.19.0 

Armstrong tT8t19k2,1AM /FM sell powered 
11.9,6 

916.12.0 
Deposit 82.18.0 and 12 monthly 88.2.4 

Armstrong AF208 AMIFM Radio charts, Bass and Treble 
controls, P.U. Inputs etc. 691.40 
Deposit 12.6.0 and 12 monthly 81.14,10 

Armstrong Jubilee Mkt. AM /FM Push Pull Output stage. Bar 
and Treble 910.6.0 
Deposit 82,161 and 12 monthly 62.6,11 

Armstrong Stereo 65, AM/FM Radio chary, with stereo gram. 
Base and Treble etc. 120.18.0 
Deposit 83.16 and 12 monthly 92.8.5 

Armstrong Stereo 12 Mkt, AM/F11 Radio charme, Stereo gram. 
Push pull output 140.5,0 
Deposit 84.0,6 and 12 monthly 

kti ass escutcheon available for AF208 and Jub. Mkt 
Pye HFT109, FY tuner self powered 

Deposit 82,9,6 and 12 monthly 
Pye HFT113, AM/FM Tuner self powered 

Deposit 68.18,6 and 12 monthly 
Quad F.Y. Tuner uq- towered 

Deposit 12,13.3 and 12 monthly 

83.6.11 

11.19.0 

12.0.11 

22.1.1 

IM 
223.10.6 

910.7.0 

12410.2 

GRAMOPHONE UNITS 
Garrard 8ßP10, with C.C8 Mono Cartridge 85.9.11 
B.B.R. 0A14 TCe cartridge 16.10.6 

Deposit 91,0.0 and 8 monthly 11.8.3 
0 d Autollim Mono cartridge 27.17.0 

Deposit 21.0.0 and 7 monthly 11.9.6 
Carrara Autgsllm De Luxe Mono cartridge 111.9.0 

Deposit 25.6.6 and 9 monthly 61.4.9 
Philips A01018 wills Stereo cartridge 212.12.0 

Deposit 11.7,0 and 12 monthly 21.0.8 
Desea Derain Arm only 15.5.0 
Deem Derain Transcription cartridge 14.14.1 
Doan Derain Auto cartridge 18.13.6 
ooldmits 01.58. with arm, less cartridge 115.10.6 

Deposit 21.12.0 and 12 monthly 21.46 
Goldrin! '48' Transcription, no pick up 217.140 

Deposit 81.10.0 and 12 monthly 11.2.0 
Goldring 0L5S8 as 0138 but less P. U. arm 913.1.7 

Deposit 11.7.7 and 12 monthly 31.1.8 
Ourud 4HF with Mono cartridge 617,0,0 

Deposit 21.140 and 12 monthly 61.8.2 
Garrard Lab: Type 'A' Auto -Changer. Mono 119.14.9 

Deposit 61.19,6 and 12 monthly 61.12.9 
Garrard 801 620.18.8 

Deposit 22.3.2 and 19 monthly 11.14.0 
Garrard 301 Strobe 222.0.0 

Depoelt 82.40 and 12 mnnthiv 11.18.0 
LOUDSPEAKERS 

Go05msas Azielle 6 25.5.7 
Goodman. Axiom 10 46,5.11 
Goodman. Axiom 201 410.7.0 

Deposit 21.1.0 and 8 monthly 11.6.9 
Goodman 511/2018L Tweeter with cross over 17.0.0 
Wharfedale R812 /DD 12io. full range 111,10.0 

Deposit 01.7.6 and 9 monthly 81.4.9 
Whiteley Electrical W.B. H.F. 1012 101n, 24. î,6 

48 SURBITON ROAD, KINGSTON UPON THAMES, SURREY 
Established over 30 years Telephone KIN 5549 
We pay all postage and insurance. All orders despatched same day. Money refund guarantee. 
Hours: 9 a.m. -6 p.m. (1 p.m. Wednesday). We do not close for lunch. Open all day Saturday. 
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THE R.S.C. BASS -MAJOR 30 WATT GUITAR AMPLIFIER 
A MULTI -PURPOSE HIGH FIDELITY, HIGH OUTPUT UNIT 

FOR VOCAL AND INSTRUMENTALIST GROUPS 

Eminently suitable for bass guitar and all other musical instruments 

* Incorporating 
l 

heavy r ( 
loudspeakers 

with in diaet speech Designed for efficiently handling full output 
of amplifier at frequencies down to 25 c.o.s. 

* Dual Cone In second speaker reproduces frequencies up to 17,000 C.D.s. 
* Heavily made cabinet of convenient size 24 x 21 x 14ín. has an exceptionally 

attractive covering in two contrasting tones of Vynair. 
* For 200 -D0 v. to 50 c.p.s. A.C. mains operation. 
* Four jack socket inputs and two Independent vol. controls for simultaneous 

connection of up to four instrument pick -ups or microphones. 
* Separate bass and treble controls providing more than adequate "Boost" or 

"Cut ". 
* LEVEL frequency response throughout the audible range. 
* SUPERIOR TO UNITS AT TWICE THE COST. 

392 G payments 

Send S.A.E. for leaflet. 
OR DEP DEPOSIT 

f 
24.3.0 

and 
monthly 

712, 

R.S.C. JUNIOR GUITAR AMPLIFIER 
5-watt high quality output. Separate bass 
and treble 'cut" and boost" controls. 
Sensitivity 15 m.v. Two high tmpedance 
inputs. 10in. loudspeaker. Handsome, 
strongly made cabinet (size 14 x 14 x lin. 
approx.) finished in attractive and durable 
polychrome. 200 -250 A.C. mains operation. 
£8.19.6 paymenttssof £1. 

6oathlY 

LINEAR TREMOLO /PREAMP. UNIT 
Designed for introducing the Tremolo effect 
to any amplifier which is fitted with a 
reserve power supply point for smoothed 
H.T. and 6.3 v. A.C. L.T. This applies to 
practically all amplifiers of our manufac- 
ture, and to those of several other manu- 
facturers. The unit plugs into power supply 
point and any input socket of amplifier. 
Controls are Speed (frequency of interrup- 
tions). Depth (for heavy or light effect). 
Volume and Switch. Three sockets are for 
two inputs and Foot Switch. 4 Gns. ONLY 

LEICESTER 
BRANCH 

NOW 
OPEN 

TRANSISTOR SALE. Mullard OC71 3/9. 
0C45 4/11, 0C44 4/11, 0072 4/9, 0081 4/11. 
OC171 8/9. Ediswan XA101 3/9, XB102 3/9, 
XA112 3/9, XB113 3/9. XB104 3/9, XC101A 
3/9. Postage 6d. for up to 3 Transistors. 
D.C. SUPPLY KIT. 12 v. 1 a. consisting 
of a partially drilled metal case, mains 
trans., F.W. Bridge Rectifier, 2 fuseholders 
and fuses. Change Direction switch, vari- 
able Speed regulator and circuit. For 
200 -250 v. A.C. mains. Suitable for Electric 
Trains. Limited number available at 29/11. 

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

8/12 v. 1 a. .. 3 /11 24 v. 20 amp. .. 
8/12 v. 2 a. .. 8/11 H.T. TYPES .W. 
8 /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 
8/12 v. 8 a. .. 15/3 250 v. 60 mA .. 4/11 
6/12 v. 10 a. .. 28/9 250 v. 80 mA .. 5/11 
8/12 v. 15 a. 35/9 250 v. 250 mA . 11/9 
CONTACT COOLED. 250 v. 75 mA, F.W. 
(Bridge). 10 /11. 250 v. 50 mA, F.W. 
(Bridge), 8 /11. H.W. 250 v. 60 mA, 5/11. 

LINEAR TAPE PRE -AMPLIFIER 
Type LP /1, Switched Negative feedback 
equalisation Positions for Record lfin. 
31ín. Min. and Playback. EM84 Record- 
ing Level Indicator. Designed primar- 
ily as the link between a Collaro Tape 
Transcriptor and a high fidelity ampli- 
fier, but suitable for almost any 'rape 
Deck. Only 9 gns. S.A.E. for leaflet. 
IIUGE PURCHASE. OF 
BRAND NEW 24 v. 20 Amp. 
F.W. (Bridge) SELENIUM 
RECTIFIERS. each 49/9 

R.S.C. SENIOR Guitar Amplifier 
14 watt high -fidelity push -pull output. 
Separate bass and treble 
"cut" and "boost" con- 
trols. Twin separately 
controlled inputs so that tao instruments or 
"mike" and pick -up can 
be used at the same time. 
Two loudspeakers are 
incorporated. a 12in. high 
flux 14 watt bass unit, 
and a 6 x 4ín. elliptical 
for treble. Cabinet is well 
made and finished as 
Junior Model. Size 
approx. 18 x 18 x lin. 
Only 16 Gns. Carr. 

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

HEAVY DUTY LOUDSPEAKERS IN 
SUBSTANTIAL REXINE COVERED 
CABINETS. Type BG1. Suitable for Bass 
Guitar. Speak Unit 15ín., High Flux, 
15 ohms, 2.5 watts. Cabinet size approx. 
24 x 21 x 131n. Only 19i gus. Or Deposit 
42/- and 12 monthly payments of 34/9. 
Type BG2. Suitable for Bass Guitar. 
Super Sensitive, 15in. 15 ohms high flux 
speaker. Cabinet size approx. 30 x 21 x 14ín 
Attractive covering of two contrasting 
tones of Rexine and Vynair. Rating 50 
watts. Only 29 gns. Or Deposit £3.7.8 and 
12 monthly payments of 50/ -. 
Type BG3 /2. Suitable Bass and Lead 
Guitar. Two 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 14ín. Covered in two 
contrasting tones of grey Vynair and 
Rexine. Rating 50 watts. Only 29 gas. 
Or Deposit £3.7.6 and 12 monthly pay- 
ments of 50/-. 
LARGE REXINE COVERED 
SPEAKER CABINETS. Heavy block - 
board construction. Very attractive two 
tone covering of Rexine and Vynair. Size 
30 x 21 x 16ín. cut for 15ín. or 181n. speaker 
or for two 12in. 11 gns. or Deposit 25/9 and 
nine monthly payments 25/9. Size 30 x 30 
x 16in. cut for 15in.or l8in. speaker 13 gns. 
or Deposit 30/4 and nine monthly pay- 
ments 30/4. Suitable speakers available. 
FANE. ACOUSTICS 151n. HEAVY DUTY 
LOUDSPEAKER. High flux. 15 ohm 
25 watt. Total flux 186.000 lines. Cast 
cha.sls. Suitable for Bass Guitar. Only 
13 gns. or Deposit 31/8 and nine monthly 
payments 31/8. 
EXTRA HEAVY DUTY 15in. Type 113. 
40 watts. Total flux 375,000 lines. Ex- 
tremely high sensitivity. 15 ohm voice 
coil. Only 18 gns. or Deposit 35/- and 
12 monthly payments 35/-. 

ANNOUNCING THE R.S.C. B20 
BASS GUITAR AMPLIFIER 

A highly efficient unit incorporat- 
ing a massive 15ín. high flux loud- 
speaker specially constructed to 
withstand heaviest load condi- 
tions. Rating 25 watts. Indivi- 
dual bass and treble controls glue 
ample "boost" and "cut". Two 
high impedance lack socket in- 
puts are separately controlled. 
All controls are conveniently 
positioned in a recess on top of the 
cabinet. Cabinet is of substantial 
construction and attractively 
finished in two contrasting tones 
of Rexine and Vynair. Size 
approx. 24 x 21 x 13ín. Operation 
from 200 -250 v. 50 c.p.s. A.C. 
mains. 
Send S.A.E. for leaflet. 

29+ Gns montthlyospayme L s of 1ö 
Carr. 17/6. 
Ex. GOVERNMENT ACCUMULA- 
TORS. Size 71 x 4 x Zln., 2 v. 16 A.H. brand 
new, 8/9 each. 3 for 15/8. 
Ex. GOVT. SMOOTHING CHOKI 
200 mA, 3-5 H, 50 ohms, Parmeko 8/9: 
150 mA, 10 H. 50 ohms 9/9: 80 mA, 20 H, 
900 ohms 5/9; 120 mA, 12 H, 100 ohms 8/9: 
50 mA, 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. Outputs 250 v., 60 mA, 6.3 v. 2 a. 
R.S.C. POWER PACK. 39/9. Louvred 
metal case only 8 x li x 2 +ins. 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 Pm -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 -£30. Only 79/6, 
carr. 5/- or assembled ready for use £5.15.0. 

RECTIFIERS I2v IS "AMP 919 (BRIDGE) F.W. ONLY 

R.S C (ManLchestertd. 
) 

LEICESTEI: 

32 High St. 

Half -day 
Thursday 

MAIL ORDERS to S County Arcade, Leeds I. Terms: C.W.O. or C.O.D. No C.O.D. under LI. 
Postage 2/9 extra under L2. 416 extra under LS. Trade Supplied. S.A.E. with all enquiries please. 

BIRMINGHAM: SHEFFIELD: HULL: 

6 Gt. Western 13 Exchange St. 51 Savile 
Arcade Castle Market St., Hull 
Birmingham Bldgs. Sheffield 

No half -day Half -day Thursday 

LIVERPOOL: BRADFORD: MANCHESTER: LEEDS: 

73 Dale St. 56 Morley St. 8 -I0 Brown St. 
Liverpool 2 (above Alhambra (Market St.) 

Theatre) Bradford Manchester 2 
Half -day Wednesday No half -day 

5 -7 County 
(Mecca) Arcade 
Briggate, Leeds 

No half -day 
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R .J7 .C.C. (Manchester) MAIL ORDERS to S County Arcade, Leeds I. Terms: C.W.O. or C.O.D. No C.O.D. under [I. 
td. Postage 219 extra under [2. 416" extra under LS. Trade Supplied. S.A.E. with all enquiries please. 

LEICESTE,f: BIRMINGHAM: SHEfrLL9: HULL: LIVE/WOOL: HRADFOIID: MA /ICHESTEd: LEEDS: 
32 High St. 6 Gt. Western 13 Exchange St. 51 Savile 73 Dale St. 56 Morley St. 8 -10 Brown St. 5 -7 Cou.ity 

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

SENSATIONAL STEREO OFFER 
A complete set of parts to IA Gns.) construct a good uallty 
Stereo amplifier with an undistorted 
output total 6 watts. For A.C. mains in- 
put of 200.250 v. Sensitivity 130 m.v. 
Ganged Vol. and Tone Controls. Preset 
balance control. Full instructions and 
wiring diagrams supplied. Stereo Pick- 
up Read 1919 extra with above only. 

R.S.C. 30 -WATT ULTRA LINEAR 
HIGH FIDELITY AMPLIFIER AID 
A highly sensitive Push -Pull high output 
unit with self- contained Pre -ama. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Muni level 
70 db down. Frequency response t3 db. 
30-30.000 cis. A specially designed 
sectionally wound ultra linear output 
transformer is used with 007 output 
valves. All components are chosen for 
reliability. Six valves are used EF88, 
8E86. ECC83, 807. 11n. GZ14. Separate 
Bass and 
Minimum 

Treble 

u t 
ble Controls are provided. 

isonly 12 millivolttsso that KIND 
OF MICROPHONE OR PICK -UP IS 
SUITABLE. The unit is designed for 
CLUBS, SCHOOLS, THEATRES. 
DANCE HALLS or OUTDOOR FUNC- 
TIONS, etc. For use with Electronic 
ORGAN. GUITAR, STRING BASS. 
etc. For standard or long -playing records 
OUTPUT SOCKET PROVIDES L.T. and 
H.T. for 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. 
51) c /s. A.C. Mains and has output for 
3 and 15 ohm speakers. Complete Kit of 

t Gns. parts with fully punched 
chassis and point -to -point 
wirier; diagrams and In- 

Carr. 101- structlons. If required 
-erforated cover with car- 

rying he dies can be supplied for 19/9. 
The...amplifier can be supplied, factory 
built with EL34 Output valves and 12 
months' guarantee, for 14 gas. 
Send S.A.E. for leaflet. 
TERMS: DEPOSIT 33/9 and 9 monthly 
payments of 33/9. 
Suitable microphones and speakers 
available at competitive prices. 

WE STOCK ARMSTRONG, DULCI 
LINEAR and JASON EQUIPMENT 

GOODMANS W.B. AND FANE 
SPEAKERS 

GARRARD AND GOLDRING T /TABLES 

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. 01 8.3 v. 1 amp. required from ampli- 
fier. Size approx. 9 x 6 x 7ín. high. Simple 
alignment procedure. Point-to -point 
wiring diagrams, instructions and priced 
parts list with Illustrations, 2/8. Total 
building cost £4.15.0. S.A.E. for leaflet. 

P.M. SPEAKERS. loin. K.B. "Stentor- 
ian" 3 or 15 ohms type HF 1J12 10 watts. 
hi- fidelity type. Recommended for use 
with our All Amplifier, £4.7.6. 121n. H.A. 
b ohms 10 watts (12,0(X1 lines}, 59/6. 

TWEETERS. Plessey 30 19/9. 150 25/9. 

Jason EMT1 V.H.F./E.M. Radio Tuner de- 
sign. Total costs of parts including valves, 
Tuning dial, Escutcheon, etc., £6.19.9. 
Other Jason egmpment In stock. 

LINEAR L45 MINIATURE 415 WATT 
QUALITY AMPLIFIER. Suitable for 
any record playing unit and most micro- 
phones. Negative teed -back 12 db. Sep- 
arate Bass and Treble Controls. For 
mains 200.250 v. 50 cis. Output for 2 -3 
ohm speaker. Mallard valves EZ80, 
ECC83, EL84. Size only 7:5 -51ín, high. 
Guaranteed 12 months. Only £5.19.8. 
Send S.A.E. for leaflet. Terms: Deposit 
2218 and ; monthly payments of 22/8. 

í21n la W IT H GH QUALITY 
LOUDSPEAKER 
In walnut veneered 
cabinet. Gauss 
12,000 lines. Speech 
coil 3 ohms or 15 
ohms. Only 24.19.6 
Carr. 5 /-. Terms: 
Deposit 11 /3 and 
9 monthiy Pay- 
ments of 11/3. 
121n. 20 WATT 
HI -FI LOUD- 
SPEAKERS IN 
CABINETS. Size 

18 x 18 x 101n. Finish as above. Terms: 
Deposit 17/9 and 9 monthly payments of 
17(9. Only 27.19 8. Carr. 8 /8. 
For larger types see page t.í7. 

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

R.S.C. 4-S WATT AS HIGH -GAIN AMPLIFIER 
A highly -sensitive 4 -valve quality amplifier for the 
home, small c.ub. etc. Only 50 millivolts input Is re- 
quired for full output so that it is suitable for use with 
the latest high fidelity pick -up heads. in addition to 
all other types of pick -ups and practically all "mikes ". 
Separate Bass and Treble Controls are provided. These 
give full long -playing record equalisation. Hum level Is 
negligible being 71 do. down II db. of Negative feedback 
Is used. H.T. of 300 v. 25 mA and L.T. o/ 1.3 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 -2.íh v. ie cis, Output for 2-3 ohm speaker. Chassis Is not alive. Kit is complete 
in every dotal l and includes full punched chassie (with baseplate 1 with Blue Hammer 
finish and point- to-polnt wiring diagrams and Instructions. Exceptional value at 
only £4.15.0, or assembled ready for use 95/- extra. Plus 3/6 carr., or deposit we 
and 5 monthly pa,menfs M 9$41 for assembled unit. 

I 
ENLEICESTER, OPEN AT 

R.S.C. GRAM. AMPLIFIER KIT. 3 
watts output. Negati ve feedback. Controls 
Vol. Tone and Switch. Mains operation 
200 -250 v. A.C. Fully isolated chassis, 
Circuit, etc., sdppplied. Only 39/9. Carr. 3 /9, 
THE SK1'FOUR T.R.F. RECEIVER 
A design of a 3 valve long and medium 
wave 200 -250 v. A.C. Mains receiver with 
selenium rectifier. High gain H.F. stage 
and low distortion detector. Valve line -up 
6K7. SP61. 8V8G. Selectivity and quality 
excellent. Simple to construct. Point-to- 
Point w.ring diagrams, instructions and 
parce list 1 /9. maximum building costs 
_4.19.8. inc. attractive walnut veneered 
wood cabinet 12 x fil x 541n. 

51U1.11- 51ETF:RS. CABS ML Sensiti- 
vity 2,000 ohms per volt. A.C. and D.C. 
54/ , A.10. Basic Meter sensitivity 155 
micro-amps A.C. and D.C. ranges £4.17.6. 
11.2e. Sensitivity up to 13000 ohms per 
volt A.C. and D.C. £6.10.0. 30,000 ohms per 
volt £8.19.8. 

R.S.C. JUNIOR Ill -Il REPRODUCER. 
The very latest Goodman Axiette 8 
High Fidelity loudrpraker (retailing at 
approx. 5 ens.) fitted in a specially design- 
ed Bass Reflex cabinet size 121n. x 181n. x 10 
in. Acoustically lined and ported and fin- 
ished in polished walnut veneer. Matching 
impedance 15 ohms. Fre- 
quency range 40- 1.5,000 c.o.s. 
Power handling 6 watts 
nominal. Ideal for Stereo. 
Limited number. Carr. 4/6 

8 Gns. 

R.S.C. BATTERY TO MAINS CONVERSION UNITS 
Type BM1. An all -dry battery 
eliminator. Size 5i x 46 x 2ín. 
approx. Completely replaces 
battery supplying 1.4 v. and 
90 v. where A.C. mains 200.250 
v. 50c /s is available. Suitable 
for all battery portable 
receivers requiring 1.4 and 
90 v. This includes low con- 
sumption types. Complete kit with diagrams. 39/9, or 
ready to use, 46/6. 

Type 13M2. Size 8 x 5f x 2ì1n. 
Supplies 120 v. 90 v. and 60 v. 
40 mA and 2 v. 0.4 a. to lamp. 
fully smoothed. Thereby 
completely replacing loth 
ILT. batteries and L.T. 2 v. 
accumulators when con- 
nected to A.C. mains supply 
200 -250 v. 50 cis. SUITABLE 
FOR ALL BATTERY RE- 
CEIVERS normally using 
2 v. accumulators. Complete 

kit of parts with diagrams and instruc- 
tions, 49/9, or ready for Use, 59/6. 

It. S.C. BASS REFLEX CABINETS 
JUNIOR MODEL. Specially designed 
for W.A. 11F1012 Speaker, but suitable for 
any good quality loin. speaker. Acousti- 
cally lined and ported. Polished walnut 
veneer finish. Size 18 x 12 z 101n. Hand- 
some appearance. Basure superb repro- 
duction for only 23.19.6. 
STANDARD MODEL. As above but for 
121n. speakers. Size 20 x 15 a 13ín. For 
vertical or horizontal use. 26.19.6. Suit- 
able legs with brass lerrules, 19/6 per 
cet of 4. 

R.S.C. CORNER CONSOLE CABINETS 
Polished walnut 
veneer finish. Pleas- 
ing design. JUNIOR 
MODEL. Size 20 a 11 
x Bin. for 8 x 510. or 
10 x B1n. speakers. 
22.9.9. 

D MODEL. 
Size 27 a 18 x 
121n. for 8 or 101n. 
speakers. 94.11.9. 
SENIOR MODEL. 
Size 33 a 20 x 151n. 
for 121n. Speaker. 
Suitable Speaker 
systems below. 
Only 7 fns. 

AUDIOTRINE HI -11 SPEAKER SYS- 
TEMS. Consisting of matched 12ín. 
12.000 line, 15 ohm high quality speaker; 
cross -over unit (consisting of choke. 
condenser, etc.) and Tweeter. The smooth 
response and extended frequency range 
ensure surprisingly realistic reproduction. 
Standard 10 watt rating 24.19.9. Carr. 5 / -. 
Or Senior 15 watt, 7 gas. Carr.7/8. 
AUDIOTRINE 
EQULPMENT 
CABINETS 
S'ze 36 x 15 x 
181n. Beautiful 
walnut venee- 
red finish. Ele- 
gant contem- 
porary design. 
Robust con- struction. 
Uncut- remov- 
able baseboard 
Depth above Only 196 gas. 
baseboard 51'. Carr. 15/- 
Terms: Dee. 29/9. and 9 mthly. pymts. 29/9 
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AUDIOTRON HI -FI TAPE RECORDER KIT 252 G 
REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN AN HOUR 
Incorporating the latest Coliaro Studio Tape Transcriptor. The audlotrine High Quality Tape 
Amplifier with negative feedback equalisation for each of 3 speeds. High Flux P.M. Speaker, empty 
Tape Spool, a Reel of Best Quality Tape and a Handsome Portable carrying Cabinet with latest 
attractive two -tone polychrome finish, size 141 x 15 x Din. high and circuit. Total cost if purchased 
Individually approximately £40. Performance equal to units in the £60 -480 class. S.A.E. for leaflets. 
TERMS. Deposit £2.13.9 and 12 monthly payments of 44/ -- Cash price if settled In 3 months. 

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

Two input sockets with associated controls 
allow mixing of "mike" and gram., as in A.10. 
High sensitivity. Includes 5 valves. ECC8I. 
ECC83, EL84, EL84, EZ81. High Quality sec- 
tionally wound output transformer specially 
designed for Ultra Linear operation and reli- 
able small condensers of current manufac- 
ture. INDIVIDUAL CONTROLS FOR BASS 
AND TREBLE "Lift" and "Cut ". Frequency 
response ± 3 D.B. 30- 30.000 c /s. Six negative 
feedback loops. Hum level 60 D.B. down. ONLY 
23 millivolts INPUT required, for FULL OUTPUT. Suitable for use with all makes and 
types of pick -ups and microphones. Comparable with the very best designs. For STAN- 
DARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as 
STRING, BASS, LEAD OR RITY'l'lHM GUITARS, etc. 
OUTPUT SOCKET with plug provides 300 v. 30 mA, and 6.3 v. 1.5 a. For supply of a 
RADIO FEEDER UNII'. Size approx. 12- 9-7ín. For A.C. mains 200 -250 v. 50 c.p.s. Output 
for 3 and 15 ohms speakers. Kit is complete to last nut. Chassis is fully punched. Full 
instructions and point -to -point wiring diagrams supplied. Only 8 Gns. Carr. 
Or factory built 51/- extra.) 10 /- 

If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS 
ON ASSEMBLED UNI'T'S. DEPOSIT 24/9 and 9 monthly payments of 24/9. Send 
S.A.E. for Illustrated leaflet detailing Ready -to- assemble Cabinets. Speaker. Micro- 
hones etc.. with cash and credit terms. 

B.S.R. MONAItDECK TAPEDECKS. Speed 31in. per sec. With high quality recording 
heads, 26.19.8. Carr. 5/ -. Cabinets to take Deck and amplifier 39/6. 
R.S.C. TRANSISTORISED GRAM. AMPLIFIER. Output 1 watt. for 3ohm speaker. 
Transistors Mullard OC71, OC81D, 0081, OC81. Fitted Vol. Control with switch. Assem- 
bled and tested. Suitable for any normal crystal pick -up. Only 59/9. 

R.S.C. STEREO/TEN HIGH QUALITY AMPLIFIER 
A complete set of parts for the construction 01 a stereo- 
phonic amplifier giving 5 watts high quality output on 
each channel (total 10 watts). Sensitivity is 50 milli- 
volts, suitable for all crystal stereo heads. Ganged 
Bass and Treble Control give equal variation of "lift" 
and "cut ". Provision is made for use as straight 
(monaural) 10 -watt amplifier. Valve line -up ECC83, 
ECC83, EL84, EL84, EZ81. Outputs for 2-3 ohm speakers. 
Point -to -Point wiring diagrams and in- 

Ó Gns. structions supplied. Send S.A.E. for leaflet. 
Full constructional details and price list 2/6. Carr. 10 / -, 

Kit can be - ppUed assembled ready to use for 59/6 extra. 

ONLY 3 
PAIRS OF 

SOLDERED 
JOINTS 
PLUS 

MAINS 
SPECIAL NOTE. The Tape Decks we 
supply are latest models. Where cus- 
tomers already have a Deck or wish to 
use one of those being offered cheaply we 
can supply Kit less Deck at 13 ans. cary. 
10 / -. Or deposit 2 ans. and 12 monthly 
payments 23/9. Also if required we can 
supply in lieu of portable cabinet and 
7 x 41n. speaker, the Equipment Cabinet 
illustrated at foot of opp. page and a high 
flux 8ì x 54In. speaker for 84 gns. extra. 
Hl -Fl CRYSTAL PICK -UP HEADS 
(Cartridges.) Acos Standard replacement 
for Garrard. B.S.R. and Collard, 16/9. 
Acos Stereo-Monaural 29/9. Ronette 
Stereo -Monaural 59/6. B.S.R. Stereo 39/9. 
BR ADMATIC RECORDING HEADS. 
High Impedance Record /Playback 22/ -. 
Low Impedance Erase, 12/6. 
PICK -UP ARMS. Complete and with 
latest Acos /hi -fl Turnover Cartridge 29/11. 
CRYSTAL MICROPHONES. Hand type 
NP110 14/9, R.T.C. 19/9, Acos Mic 40 25/9. 
Acos Mic 45 29/9, Stick type Acos 39-1 
39/9. BM3 with neck band and heavy table 
stand 59/9. Lapel type 35/9. 
COLLARD JUNIOR 4- speed, Single 
Player Unit and Crystal Pick -up with hi -fl 
Turnover head. Only £3.19.6. 
B.S.R. UAI4 4-sp'd AUTO -CHANGERS 
with hi -fi turnover head, 66.19.6. Carr. 4/6. 
GARRARD AUTO -SLLMI 4-SPEED 
AUTO -CHANGER with high fidelity 
pick -up. Latest model For 200-250 y. 
A.C. mains. £7.19.6. Carr. 4/6. 
GARRARD ATO AUTO-SLIM DE- 
LUXE 4 -SPEED AUTO -CHANGERS. 
Turnover GC8 head, for 200-250 v. A.C. 
mains, 11 gns 
GL3A MINIATURE 2-3 WATT GRAM 
AMPLIFIER. For use with any single 
or auto-change unit. Output for 2-3 ohm 
speaker. For 200 -250 v. A.C. mains. Size 
11t x 24 x 24in. Controls: Vol. and Tone 
with switch. Only 59/6. 

R.S.C. BATTERY CHARGING EQUIPMENT 
HEAVY DUTY CHARGER KIT 
6/12 v. 6 amps. variable output. 
Consisting of Mains Transformer 
0-200 -230 -250 y.: F.W. (Bridge) 
Selenium Rectifier; Ammeter. 
Variable Charge Rate Selector 
Panels, Plugs, Fuses, Fuseholder 
and circuit, 59/9. Carr. 4/6. 
CHARGER KIT, 12v. 14 AMP or 
24v. 7 amp. Consisting o f mains trans. 
200- 230 -250 v. F.W. (Bridge) selenium 
Rectifier, F Ammeter, Fuses, Vari- 
able Resistor and Circuit. Only 
6 ens. Carr. 15/ -. Please state if 12v. 
or 24v. kit required. 

SOLDERING IRONS. 230 -250 v. 30 
watts. First quality. For Radio 
work, 18/9. Spare elements and bits 
available. 

Assembled 4 -5 amps 
6/12 v. 

Fitted Ammeter and 
variable charge rate 
selector. Also selector 
plug for 6 v, or 12 v. 
charging. Louvred steel 
case with stoved blue 
hammer finished. Fused 
and ready for use 6919 with mains and 
output leads. Carr. 5/ -. 
Terms: Deposit 13/3 and 
5 monthly payments 13/3. 
6/12 v. 3a., all facilities 

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

All for A.C. Mains 200- 250v., SO cfe. 
Guaranteed 12 months. 

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

499 Cg 
6/12 v.l amp.27 /9 
Less meter. 

ASSEMBLED 12V. Ill Amp with variable charge rate adjust- 
ment, ammeter and strong louvred, stove ename led case. 
Ready for use. Only 7 gas. Carr. 10 /- or in Kit Form 5 ens. 

BATTERY CHARGER KITS 
Consisting of Maine Trans- 
former. F.W. Bridge, Metal 
Rectifier, well ventilated steel 
case. Fuses. Fuse -holders. 
Grommets. panels, Heavy Duty 
Clips, circuit. Carr. 3/6 extra 
6v. or 12v. 1 amp 22/9 
As above, with Ammeter 28/9 
6 v. 2 amps 19/9 
6v. or 12v. 2 amps 25/9 
6 v. or 12 v. 2 amps. inclu- 
sive pf Ammeter 35/9 
6 v. or 12 v. 4 amps 45/9 
6 v. or 12 v. 4 amps. with 
Ammeter and variable charge 
rate selector 52/9 

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

R.S.C. MAINS TRANSFORMERS (GUARANTEED) 
Interleaved and Impregnated. PrIm- F1'1.1.1' SHROUDED (continued) - 
aries . N9- 230 -230 v. SO c /s. Screened 
TOP SHROUDED DROP THROUGH 
250 -0-250v. 70mA, 6.3v. 2a, 0- 5 -6.3v. 2a17/9 
350-0-350v. 80mA, 6.3v. 2a, 5v. 2a .. 18/9 
250- 0 -250v. 100mA, 6.3v. 2a, 6.3v. la .. 21/9 
250 -0-250v. 100mA. 6.3v. 3.5a, C.T. . 19/9 
250- 0 -250v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a25/9 
300-0-300v. 130mA, 6.3v. 4a, 6.3v. la, for 

Mullard 510 Amplifier.. . 29/9 
300- 0 -300v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 26/9 
350- 0 -350v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 26/9 
350- 0 -350v. 150mA, 8.3v. 4a, 0- 5 -6.3v. 3a 29/9 
425 -0-425v. 200mA, 6.3v. 4a. 5v. 3a 49/9 
FULLY SHROUDED UPRIGHT 
250- 0 -250v. 60mA, 6.3v. 2a, 0- 5 -6.3v. 2a, 

Midget type 24- 3 -3in. 17/11 
250- 0 -250v. 100mA, 6.3v. 4e, 0- 5 -6.3v. 3a 27/9 
300- 0 -300v. 100mA, 6.3v. 4 a. 5v. 3a 27/11 
300- 0 -300v. 130mA. 63v. 4a. C.T. 6.3v. 

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

425 -0-425v. 200mA, 8.3v. 4a, C.T. 5v. 3a 55/- 
425-0-425v. 200mA, 6.3v. 4a, C.T., 6.3v. 

4a, C.T., 5v. 3a. 59/9 
450 -0-450v. 2,50mA, 63v. 4a. C.T. 5v. 3a 69/9 
OUTPUT TRANSFORMERS 
Midget Battery Pentode 66 : 1 for 

334, etc. .. 4/6 
Small Pentode, 5O0Ò0 to 311 4/8 
Small Pentode 7/8,0000 to 30 ,. 4/8 
Standard Pentode 5,0000 to 30 ,. 5/9 
Standard Pentode 7,000 n to 3 0 .. 5/9 
19,0000 to 30 . 5/9 
Push -Pull 8 watts, EL84, or 6V6 to 

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

or EL84 to 3 -5 -8 st 150 .. 19/9 
Following types for 3 and 1511 speakers: 
Push -Pull 10 -12 watts 6V6 or EL84 .. 18/9 
Push -Pull 15 -18 watts. 6L6, KT66 .. 22/9 
Push -Pull Mollard 510 Ultra Linear . 29/9 
Push -Pull 20 watts, sectionally 

wound, 6L6, KT66, EL34, etc. .. 49/9 

MIDGET MAINS Primaries 200 -250 v 
50 c /s. 250 v. 60 mA, 6.3 v. 2e. . , 11/9 
250-0-250 v. 60 mA, 6.3 v. 2a 12/11 
Both above size 24 x 24 x 2llns. 
FILAMENT TRANSFORMERS 
All with 200 -250 v. 50 c /s. primaries 6.3 v. 
1.5a, 5/9; 6.3 v. 2e, 7/6: 0 -4 -63 v. 2a. 7/9. 
12 v. 1 a, 7/11: 6.3 v. 3 a, 8 /11: 6.3 V. 6e,: 
17/6: 12 v. 1.5 a. twice. 17/6. 
SMOOTHING CHOKES 
150 mA, 7 -10 H H 250 ohms .. 11/9 
100mA, 10H 200 ohms .. -. 8/9 
80 mA, 10 H 350 ohms .. .. 5/9 
60 mA. 10 H 400 ohms .. 4/11 (9IAI(GER TRANSFORMERS 
Ali with 200 -230 -250 v. 50 c/s Primaries; 
0 -9 -15 v. 15 a. 12/9: 0-9-15 v. 2a, 14/9 :0- 9-15v. 
3 a.. 16/9: 0 -9-15 v. 5a., 19/9; 0-9 -15 v. 6 a. 
23/9; 0-9 -15 V. 8e. 28/9. 
AUTO (Step up /Step dovvti9 TRANS. 
0- 110/120- 230/250 v. 50 -80 watts, 13/9: 
250 watts. 39/9: 150 watts, 27/9. 
MICROPHONE TRANSFORMERS 
120 1 high grade, clamped, 6/9: 120 : 1 
Plotted. Mu -metal screened, 9/9. 
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BENTLEY ACOUSTIC CORPORATION LTD. 
THE VALVE SPECIALISTS 38 CHALCOT ROAD, LONDON, N.W.i Telephone: PRIMROSE 9090 

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

ALL GOODS ARE NEW BEST QUALITY BRANDS ONLY, AND SUBJECT TO MAKERS' FULL GUARANTEE. PLEASE 
NOTE THAT WE DO NOT SELL ITEMS FROM DISMANTLED EQUIPMENT NOR MANUFACTURERS' SECONDS & 

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

0A2 6/- 
OW 17/8 
OZ4GT 4/8 
1A3 8/- 
1A5 5/- 
11.7 9/6 
101 6/- 
1C3 7/- 
1C3 6/9 
105 7/- 
106 10/6 
1D6 7/- 
ID8 9/9 
1F1 616 
1F2 8/- 
123 2/9 
1F7 16/- 
12119 4/8 
108 6/- 
1H6GT 819 
lIA 8(- 
1LA6 18/10 
1105 418 
1LN5 4/6 
1N30T 8/9 
1P1 619 
1210 4/0 
1211 6!- 
1B5 6/- 
184 5/- 

1T2 25/11 
1T4 2/9 

1U5 5/3 
2.47 10/8 
2(.28 31- 
2D130 7/- 
2D21 16/- 
2P 2818 
2%2 31- 
8A4 41- 

3B7 5/- 
3138 4/- 
SQ4 6/- 
3Q5 7/3 
384 4/9 
3V4 8I- 
4D1 4/- 
6A40Y 9/- 
6114 8/- 
6U4ä 4/6 
5V4ä 7/6 
6Y30T 513 
5Y4 9l8 
523 19/6 
5240 7/- 
81301.2 9/- 
OA7 01- 
OABO 7/- 
6AB7 4/- 
6A07 3/ 
UAOb 2/9 
UAW 8/- 
OAJ6 8/8 
OAKS 6/- 
eAK6 12/8 
6AK8 818 
BAL.O 8/- 
OAM6 2I6 
BAMB 818 
öAQS 81- 
6A2e 20/- 
BATIi 5/- 
6AUO 6/- 
8AV8 5/6 
6137 5/- 
OBeG 2/6 
6BA6 5/. 
613E6 6/8 
6BG6G 20/5 
62118 6/- 
61338 6/9 
613Q6 6/6 
813Q7A 7/8 

681t7 816 
OBRö 9/3 
61487 26/- 
8B3V8 9/- 
6BW7 bl- 
8BX6 4/9 
6124 2/3 
6C5 4/. 
606 8/- 
608 3/- 
6C9 11/- 
OClO 81- 
6C12 7/- 
61117 12/6 
6CD60 82/- 
OCHO 6/- 
60W4 24/- 
ODI 1/8 
ODS 17/6 
806 8/- 
6D8 161- 
eE6 6/- 
8311 9/6 
8E5 
BF6ä 4/8- 
8F80T 7/6 
6F5 6/- 
6211 17/9 
6E12 8/6 
6E13 6/6 

8F15 
25/11 

/8 
BF10 7/6 

6F18 13/5 
8E19 619 
6113 9/6 
8F34 11/6 
6232 41- 
6F33 318 
806 2/6 
6116 1/6 

BJ50T 419 
6J8 8!- 
6.170 4/9 
8J7üT 7/- 
838 16/6 
6K6 6/- 
6K70 1/9 
BK70T 4/6 
62813 418 
BESOT 81- 
6K25 3918 
BLl 9/8 
SLOG 8/8 
OLBM 9/- 
6L70T 4/6 
6L17 12/6 
01.18 7/6 
OLIO 918 
611/3 7/- 
6LÚ13 71- 
6LD'20 I6/7 
6N70T 6h 
6P1 19/9 
6226 9/- 
6228 19/6 
8PJö 11/6 
8070 5/- 
OQ73T el- 
8070 e/- 
6R70T 11/- 
08A7 6/9 
BBCT 4/0 
6807 4/9 
6017 3/- 
600 5/- 
68K7 4/6 
60L7 5/9 
88817 4/6 
6807 6/9 
68117 12I6 
8807 2/- 
BU4OT 9/6 
6150 5/- 

6U70 9/6 
6V6G 4/- 
(MGT 6/- 
8X4 4/8 
6X5 4/8 
6V6 el- 
7136 9/- 
707 7/8 
7C6 10/- 
7128 7/6 
71/3 219- 
7135 16/- 
71)6 16/- 
71/8 16l- 
7H7 6/9 
787 16/- 
7Y4 6/- 
BDI 218 
8DS 8/8 
9BW8 1816 
ODI 3/- 
9D7 18/7 
10CI 101- 

f Dl 
18/- 

- 
1oD2 11/8 
101'1 10/- 
10F9 10/6 
10F18 101- 
lOLD3 7/- 

11/8 

10214 12/- 

11E3 20l- 
12A6 2/3 
l2A8 16/6 
1aAC6 1316 
J2AD8 16/2 
12AE6 12/8 
l'lAH7 6/- 
l'2A118 9/- 

12AT7 4%6 
12AU8 6/8 
12AU7 4/6 
12AV8 6/9 
12AX7 4/9 
12BA6 816 
12288 6/- 
12EHT 8/- 
12E1 171- 
l2HO 116 
12J50T 6/8 
12J70T 7/6 
13K5 17/8 
1IK70T 4/8 
1'2KBüT 9/- 
1287ä'P 4/6 
l'2BA7 7/- 
12807 4/- 
11807 31- 
119117 8/- 
128J7 5/- 
12827 8/6 
12887 e/- 
128R7 6/- 
12U5ü 7/- 
131'4 21 
14B6 20/9 
140.7 8218 
1487 17/8 
1302 81- 
18 12/6 
19 10/6 
19AQ5 7/9 
19BG6G20/5 
1911 610 
2OD1 19/5 
2002 21/- 
2022 12/3 
2011 12/6 
20P1 12/6 
20P3 16/6 
2024 15/- 
2025 15/- 

25A6 7/8 
251.60T 71- 
26U4OT18/2 
26Y5 8/- 
26Y50 81- 
262411 7/- 
2523 8/- 
25260T 8/- 
278U 23/3 
281/7 7/- 
3037 6/6 
30C15 10/- 
30E5 6/- 
30E11 918 
30E1,12 19/0 
SULl 6/3 
30L15 10/3 
30P4 12/6 
60212 7/6 
30216 el- 
301,12 1216 
30211 10/- 
30PL13 9/6 
302114 19/3 
35A5 2019 
35LB0T 7/6 
S6W4 6/- 

35240T164 
35'J.5GT 818 
408QA 1812 
419TH86/11 

43 10/- 
60A6 21/10 
6056 7!- 
6005 7/. 
60CD8G82/- 
5oL6OT 7/- 
5'2KU 19/4 
63K1 17/6 

75 6/6 
78 1CI8 

77 o/- 
78 61 
80 6/6 
83 15/- 
83V 18/5 
86A1 55/8 
OSAS 12/- 
9 0A0 67/8 

9ÓIX3 
67/6 

9001 42/- 
9001 16/- 
15026 16@ 
16003 61- 
101 131- 
185ßT84/11 
2158G 8/8 
2=013 10/6 
301 26/' 
304 16/- 
306 13/. 
306 13/- 
807 6/- 
866A 12/8 
4033 15/- 
4687 711- 
5763 7/6 
7193 1/9 
7475 3/- 
A1834 20/- 
AC044 10/- 
AC211L10I6 
AC2FEN 

11/6 
ACIPEN/ 

DD 12/6 
AC4PEN 

27/2 
ACSPENI 

DD 25/11 
ACOPEN 5/- 

AC/PEN 
(5) 17/6 

AC/PEN 
(7) 17/- 

AC/eä 22/8 
AC/80/VM 

12/6 
ACTH182/4 
AC/TP 20/6 
AC/V2112/- 
ACVP2 22/8 
ATP4 2/8 
AZl 6/6 
AZ31 7/- 
A7,41 12/3 
1336 5/6 
BL63 10/6 
Cl 12/6 
C1C 12/8 
CBLl 87/2 
CCH35 22/9 
CK506 6/6 
CL4 23/10 
CL33 12/- 86 
CVBS 10/6 
CV271 12/6 
CYI 18/2 
CY1C 1812 
CY31 6/9 

D15 138 
D41 8/8 

DOS 
10/6 

51- »77 3/- 
DAM 8/9 
DAF91 4/9 
DAF96 6/9 
DCC90 7/- 
DD4 12/6 
DD41 12/8 

DET25 7%8 
DF33 8/9 
DF66 15/- 
DF72 80/- 
DF91 2/9 »F98 8/8 
DF97 7/6 
DH30 15/6 
D1013 DS 5/6 
DIM 4/6 
DH77 S/- 
DHOl 26/11 
DH10189/11 
DH307 18/8 

.' 8/8 
DK40 18/8 
DK91 5/- 
DK82 7/- 
UK9O 6/9 
01,33 7/3 
ULSS 7/- 
OLIO 6/- 
1/L1i6 1716 
DIMR 16/- 
DL72 16/- 
DL72 801- 
DL92 4/9 
DL94 6/- 
DL93 6/- 
DL96 6/9 
DL810 10/6 
DM70 6/ 
DM71 9/9 
UW413508/6 
D1V415008/6 
DY86 7/- 
EROF 20/- 
E830 80/- 
F.18nF 84/6 
21148 2/- 
EA50 1/6 
EA76 7/6 
EAßC806/3 

EAC91 3/8 
EAF42 7/8 
E834 11- 
E541 4/0 
01391 8/- 
EB3/3 20/6 
EBC41 7/- 
E0081 7/- 
EBC90 5/- 
EMI 6/6 
EBF80 7/. 
282R3 8/. 
EB289 7/- 
EB121 9/9 
EC5'2 4/6 
EC53 12/6 
EC54 81- 
0070 12/6 
ECO1 87/8 
ELMO 2/6 
EC91 81- 
EC9'2 11/8 
ECC31 7/6 

EECC3428%11 
ECti36 5/9 
ECC40 81- 
ECCO1 4/6 
ECC82 4/6 
20083 4/9 

616 E(.áöó 7/8 
ECC88 1116 

KCC80726/- 
E0F80 8/8 
ECF82 8/- 
ECM/ 19/5 
ECF80420/- 
fiCH3 21/0 
fiCH2111/- 
0CH38 82/8 

ECH42 8/- 
ECHM1 6/8 
2CH83 8/- 
ECH8414/7 
ECL80 8/3 
ECL82 8/- 
ECL83 101- 
EC1.88 9/- 
EFB 20/6 
EF9 81/- 
EF29 7/ 
EF30 3/3 
EF37.5 6/0 
0F39 4/- 
01,40 10/ 
EF41 7/6 
2F42 6l8 
EF'SU 

Brit. 1l6 
Amer. 8/6 

E254 8/3 
2E73 61 
EFOO 4/8 
EPOS 9/9 
E1'66 6/- 
F/F86 5/9 
2289 5/9 
EF91 8/8 
2E92 3/- 
2E95 61- 
E297 1113 
EF98 11/8 
E2183 9/- 
EF184 91- 
2E804 24/- 
F.K2 26/11 
E2.32 6/- 
ELI 1919 
ELI 21/6 
EL32 8l8 
EL33 7/6 
ELS4 10/- 
2135 18/6 

EL37 21/7 
EL38 1218 
EL41 7/6 
EL42 9/- 
SLOE 8/9 
ELMS 7/6 
01.84 6/6 
ELM 9/9 
ELM/ 7/9 
2191 218 
2135 6/2 
EL3O0 27/- 
21,820 18/2 
E1822 19/8 
ELMO 80/6 
EM4 17/9 
EM34 11/6 
EM35 12/- 
0071 22/8 
EM80 6/0 
F,M81 8/- 
EM84 816 
EMO6 9/6 

E.NM31 71/- 
EN91 16/- 
2Y61 6/9 
EY81 8/- 
EY83 12/6 
2284 14/- 

EY91 eS8 
E235 4/8 

2241 6%8 
EZ80 419 
EZ81 5/- 
2290 4/8 
FC4 15/- 
FC13 14/6 
FC13C 171- 
FW4/6006/6 

T1C18/6 
01760 41/6 
0230 7/- 
OZ32 7/8 
0233 17/6 
0234 11/8 
0Z37 17/6 
1130 5/- 
163 7/. 
HABC80 

10!- 
HL2 7/6 
11L1SC 4/- 
HUBS 14/11 
RL23DD61- 
HL41 IV- 
HLIS3DD 

9/6 
11N309 26/2 
HVR2 9/- 
11VR2A 9/- 
1W9 5/6 
1W413606/8 
1W4/500 e!- 
Kß032 6D/6 
KF33 1218 
KL36 1910 
KLL3228/11 
KTl 7/6 
KT8 16/- 
KT32 6/8 
KT330 4/- 
KT36 82N 
KT41 11/6 
KT44 6/9 
KT81 8/6 
KT83 4/- 
KT66 13/8 
KT74 12/8 
KT88 28/6 
KT101 33/4 
KTW61 5/3 
KTW82 816 

2 TW6:3 619 
KTZ41 6/- 
L63 3/- 
1E309 8/9 
LP2 9/8 
31E41 16/10 
M0191 12/8 
1.114 3/8 
MHD4 8/6 
MRIA 7/8 
MHLD612/8 
MIA 4/- 
M16 6/- 
5164ß 22/9 
M0P4 12/- 
M11121145/8 
MX40 15/- 
N37 28/3 
N78 26/2 
N108 86/2 
N118 22/9 
N151 9/. 
N308 12/6 

N369 
16/- 

16 
261 2/9 
PABC80 716 
PC88 11/6 
PC88 14/7 
PC25 18/- 

PCC84 6/3 
PCC85 7/9 

POC89 17/9 
P001891818 
PCF80 6/6 
PCF82 6/6 
PCF84 14/7 
PCFBB 8/8 
PCL82 71- 
PCL83 8/9 

PCL85 9/- 
PCL88 10/- 
POL88 19/S 
PEN4DD 

26/11 
PEN26 3/9 
PEN4ODD 

34/- 
PEN46 8/0 
PEN4bDD 

26/11 
PEN46 4/8 
PEN38320/6 
PEN469DD 

38/4 
PENA41116 
PENB4 

28/11 
PEN/DD/ 
4820 641- 

PL33 16/11 
PL38 9/- 
PLOR B8/3 
P181 S/- 
21.89 el- 
21.84 6/ 
21.84 7/- 
P1M20 18/4 
PM84 9/6 
PTO 10/- 
PX4 10/- 
PY31 7/6 
FY32 9/6 
FY33 10/6 
PY80 6/- 
PY81 8/- 
FY82 5/8 
ßY83 8/8 
2288 9/- 
PY800 9/- 
PZ30 17/6 
QPII Si- 
OMB 126 

QI'25 5/- 
Q8160/15 

10/- 
RIO 16/- 
R12 6/9 
1116 28/3 
1117 1718 
R18 14/- 
R19 71- 
R52 9/- 
501/2404. 

54/- 
RK34 7/6 
8130 99/0 
8P4B 19/6 
8P13C 12/6 
BP41 B/- 
81'42 12/6 
81'81 2/- 
M115 27/2 
BM 6/9 
T41 9/- 
TDD2 12/6 

TA 1C 14/6 
T11.30C 14/6 
TH41 17/6 
TH233 84/. 
TP22 61- 
TP25 6/- 

TYS F 1ß03i- 
UABC80 6/- 

8/- 
UB41212/- 
UBC41 7/- 
UB081 716 
U2F80 7/- 
UBF89 7/3 
UBL21 11/- 
UOC84 9/9 
GOGOS 6/9 

UCH 1198 
UCH42 81- 
UCH81 7/8 
UCL82 9/- 
UC1.8810/6 
1/F41 8/9 
0242 5//8 
UF80 7 
UF86 7/. 
UF88 18/8 
1JF89 6/3 
UL41 7/6 
UlA4 93/8 
UL46 9/- 
ULO4 813 
UM4 lb/- 
ÚM8410110 
UMOO 9/6 
URIC 16/4 
UU6 7/- 
UGO 11/9 
UU7 13/9 
GUS 15/3 
UU9 6/6 
UU12 bF 
UY1N 10/9 
UY21 16/2 
UY41 6/6 
UY86 5/6 
U10 91- 
1312/14 7/6 
U18 10/- 
U17 5/- 
U18120 616 
U19 48/6 
U21 15/- 
U29 619 
U24 16I8 
1225 10/- 
U98 8/6 
USl 7l- 
US3 28/2 
U35 26/2 

U37 28/8 
U41 19/8 
1/43 6/9 
U46 16/6 
1747 10/- 
U50 6/8 
U62 4IS 
U76 6l6 
1310 4/8 
U84 4717 
U101 19/6 
U107 17/6 
U191 11/- 
U201 7/8 
U261 9/6 
U281 16/6 
U282 14/9 
11291 9/6 
U301 12/- 
13329 9/6 
U839 11/- 
U40S 18/2 
U404 8//1- 

1118020 B/6 
VlEP4012/- 
VMB4B 12/6 
VPS 8/6 
VP9B 14/6 
VP4 157- 

pp 4B 22Ì8 
VP130 7/- 

VP41 5/6 
VPlSB 62/6 
VR76 17/8 
VR105 5/6 
VR150 6/- 
V'PölA 71- 
VT601 8/- 
VUI31 6/- 
VU138 7/- 
W'21 9/8 
W42 22/8 
W81M 27/3 
W63 10/6 
W76 4/9 
W77 3/- 
WölY 8/. 
W101 89/1 
Will 2016 
W729 19/6 
X14 9/S 
X10 7/- 
X24 16/6 
X41 16/- 
X81 30/- 
X63 7/- 

X66 11/8 
.06 

B11 111- 
X7ö 25/2 
X79 40/9 
XSIM 2911 
X101 B3/6 
X109 20/1 
X118 10/. 
X119 7l8 
X142 e/ 
Y63 6/- 
Y65 5/- 
28.1 4/9 
266 8/8 
277 8/6 
2329 6/- 
2719 4/3 
Z729 6/9 
7.749 10l8 
Z759 86/- 

Transistors 
sod diodes 
AF102 27/6 

AF114 W- 
AF'115 10/8 
AF116 10/- 
AFll7 9/6 
AF118 201- 
AF127 12/- 
GET10S 61- 
ä5T10410/- 
OET1061716 
OET113 tit- 
OET114 6/6 
GET87210/- 
GET873 9/3 
(9ET874 916 
0EX13 8/8 
MOM 3/- 
0E1/36 10/- 
0E145 8/6 
0E7164 11/6 
05X6615/- 
MAT1O0 7/9 
RATIO/ 8/13 
MATIN 7/9 

e9 
OA* 6/- 
0A10 81- 
OA70 31- 
GA78 8/- 
0A79 el- 
OASI S/- 

OA 8 4!- 
0A90 61- 

0A92 8/8 
0A210 9/6 
OA211 18/6 
OC16W 661- 
OM 261- 
OL`22 23/- 
0023 57/- 
0C26 85/- 
0098 17/8 
O(A9 2718 
OC86 19/- 
OC38 21/6 
0041 9/- 
0042 9/6 4 8 
0C44211 9/3 
0045 9/- 
OC46PM 9/- 
0086 22/8 
0088 261- 
OC70 616 
OC71 6!6 
OC79 9/- 

16!- 

6 8/- 

OC77 12/8 
OC7O S!- 
OC81 9/- 
OCB1M S/- 
OC89 10/- 
DOBS 0/- 
0084 8/6 
OC189 li/S 
0C140 19/ 
OC170 9/6 
0C171 1018 
OC200 10/8 
00201 8/6 
013208 14/- 
00271 17/6 
ORP1212/8 
0X641 10/- 
T122 12/6 
TOO 16/- 
V10/16Al2/- 
XA102 19/6 
XA103 15/- 
XA104 18/- 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES LOOSE OR BOXED, BUT MUST BE NEW 
MKTAL RECTIFIERS. 1011110 18 / -. Dß111211 and D1151311 15/8. 1W7 21 / -. LW17 24/ -. /IMO 7/11. RM1 5/8. EMS 8 /3. ßM:3 7/9. 1E412/9. EMS 17/9. 14.596 

17/6. 14.597 19/6. 14.5100 23/ -. 14A124 28/6. 14 .5163 86/6. 1413130 31 / , 14/326111/6. FC101 16/9. 161IC.1.1.18.1 8/ -. FC3121 /-. 16ßD.2.2.8.1111 -. 1812.3.1.8.1 
8/6, 1811A.1.1.8.1 4/ , 18ßA.1.2.8.111/ -. FC116 6 / -. FC124 12/8. 8133 10/8. C22D 9 / , K3/40 9/ , CID 11 / -. C3B 14/8. RR12D 4/8. 

ELICTROLYTIEB. Can types: 32 z 32/450v. 5/9. 50 z 50 /350v. 7/ -. 84 x 120/360x. 8/8. 80 x 250/275v. 9/6. 100 z 400/275v. 12/6. 100/375,11/, 200/2767. 4/-. 
100 a 200/275v. 9/5. Tubular type.: 8 /450v. 1/9. 16 /450v. 2/9. 32/450v. 3/9. 8 z 8/4507. 3/-. 18 z 16 /4511v. 4/-. 33 z 32/360v. 4 /-. 8 z 16 /450v. 8/9. 

BOLLARD midget illico,, rectifiers. Type BY100. Output 250 volte 4 amp. No larger than a shirt ß110n. 8/. euh. 

EXPRESS POSTAL SERVICE ! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED 

Term. of husineas: -Cash with order or C.O.D. only. Poet Od. per item except where stated. Orders over £3 poet free. C.O.U. 3/6 extra. All orders cleared .amp 

deg. Any parcel insured agalnet damage In transit for 8d. extra. We are open for personal shoppers 8.30 -5.30 p.m. Bata. 8 -1 p.m. Complete list of modern and 

obsolete valves, redetore, condensers, transformera, microphone etc. with term. of business, Od. New enquire for any Item not listed with B.A.E. 
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EASY TO BUILD ¿CRtAMATEUR RADIO EQUIPMENT 

CR 66 COMMUNICATIONS RECEIVER * A CODAR KIT TRIUMPH 

NOW ...THE FINEST KIT 
EVER OFFERED! 

This completely new Communications Re- 
ceiver with its many design features and 
handsome styling offers more in perfor- 
mance and quality than many higher 
priced units. 
Frequency Range 540 Kc /s to 30 Mc /s in four Band - 
switched ranges. Separate Main Tuning and Electrical 
Bandspread. Entirely new disign High "Q" ferrite 
cored Coils. Oscillator Coils fitted temperature 
compensated trimmers for stability. Coil Unit is 
wired and assembled, and with the I.F. Transformers 
is supplied factory aligned and tested. Low loss Trolex 
glass alkyd switch wafers. Controlled regenerative 
I.F. amp. for maximum gain and B.F.O. Panel Ant. Trimmer. Delayed A.V.C. Cathode follower output for tape recorder, etc. 
3 watts output for external 2/3 ohm speaker. For panel slider switches. On -Off/Standby- Receiver /A.V.C. On -Off /Speaker On -Off 
Front Panel Silver and Black, control knobs Grey with Silver trim. Provision for EM 84 Signal strength indicator. Panel phone jack. 
Heavy gauge steel chassis, cadmium plated. Valve line -up: ECH81 /EBF89 /ECC81 /EL84 /EZ80. Instruction Manual, 17 pages. 

Cabinet size 16 x 6} x BJins. Silver Grey. For AC 200 -250 volts. (Export and Marine Model 115 volts). 
Total cost of complete Kit, £ 

1 6. 10.0 carr. CR 66 Cabinet £ I . 15.0 Signal strengt, indi- 1716 16 
lass Cabinet and Indicator 61- rotor with EN84 

H. P. Terms available. Details on request. 

THE NEW CR 45 * NEW STYLING TOP PERFORMANCE 
* Tunes 10 -2000 metres (5 Coils). * Separate electrical bandspread. * Three slow motion vernier drives. * Low loss polystyrene plug -in coils, factory aligned. * Dials calibrated in frequencies and degrees. * Power output 3 watts for 2/3 ohm speaker. * Valve line -up: ECC8I /EL84 /EZ80. * Front Panel Silver and Black, control knobs Grey. * Provision for panel phone jack. 

Superb styling. World -wide reception. Total building cost, with 2 Coils, 25 -75 and 60 -175 metres. £6. 196 carr. 
Instruction Manual I I pages, less Cabinet -._.._..._._. _..._..._...__...- .._._. ___ - -__ -- 316, 

CR 45 Cabinet Silver Grey, 12 x 5} x 7in. sliding door for easy coil changing 2716 Extra coils, all ranges 419 each. 

ALL PARTS AVAILABLE SEPARATELY 

* THE MINI- CLIPPER * 
*Tunes 10 -2000 metres (5 coils). 36f6 * Miniature I valve, all band receiver. 
* Low loss polystyrene 

plug -in coils, factory 
aligned. 

* Air spaced ball bearing 
cond s. 

* Provision to add two- 
transistor amplifier. 

* Battery lasts months. 

Can be built in an evening, will receive Amateur and Broadcast 
stations from all parts of the world. Total building cost with 
one coil 25 -75 metres, Instruction Manual 4 pages, 3616, carr. 216. 
Extra coils, all rances, 419 each. Electrical bandspread available. 
All parts available separately. 

* THE SUPER CLIPPER * 
* Tunes 10 -2000 metres (5 coils). 8816 * Large precision dial, dual slow v0 V 

motion drives. * Bandspread on all Bands. * High gain valve /transistor hybrid 
circuit. * 2 Mullard transistor amplifiers, 
pre -assembled and tested. 

* Low loss polystyrene plug -in coils, 
factory aligned. * Batteries last months. 

Easy to assemble, this top performing All Band Receiver brings a 

new world of listening pleasure to your finger -tips at low cost. 
Total building cost with 2 Coils, 20-60 and 55 -190 metres, 
Instruction Manual 7 pages, 8816, carr. 216. Ext-a Coils, all ranges, 
419 each. Front Panel, Silver Grey, 10 x 7 4in.. 619. 

Please note NEW address. We have now acquired new modern premises, combining all depts., offices and laboratories. 

New equipment under development will be announced in due course. Now available P.R.30 R.F. Preselector 13/30 Mc/s., 

greatly improves performance of any superhet receiver. CODAR Equipment is famous for Top Quality, Peak Per- 

formance and Easy -to- Follow Instructions -no guesswork. 6d. in stamps brings illustrated leaflets. Coming shortly, 70 

watt 5 Band Transmitter Model No. CT80. 

CODAR RADIO COMPANY 
BANK HOUSE, SOUTHWICK SQUARE, SOUTHWICK, SUSSEX 

G3IRE Canadian Distributors: JAYCO ELECTRONICS, TWEED, ONT. G3IPA 
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ARMSTRONG AF208AM FM 
RADIOGRAM CHASSIS 

STEREO 12 Mk. 2 040/5/. 
8 watts push -pull output from each channel 16 
watts total; VHF, with automatic frequency control 
medium and long bands; A hi -fi system on one 
compact chassie. 
STEREO 56 829/18/. 
Junior version of Stereo IN 5 watts per channel. 10 
watts total; VHF and medium bands; Inputs for tape. 
pick -ups and future stereo radio. 
JUBILEE Mk. 2 128/5/ - 
Mono; 8 watts push -pull output; VHF, automatic 
frequency control, medium and long bande; Separate 
tone controls; Pick -up and tape inputs. 
AF208 (ILLUSTRATED) 921/4/ - 
An AM /FM mono chassie of 5 watts output covering 
VHF and medium bands. An inexpensive version of 
the Jubilee Mk. 2. 
All carriage free. Write for free literature. 

1963 RADIOGRAM CHASSIS 
THREE WAVEBANDS FIVE VALVES 
B.W. 16 m.-50 m. LATEST MULLA RD 
1LW. 200 m. -550 m ECH81, EF89, EBC81, 
L.W. 800 m.-2,000 m. EL84, EZ80 

12 -month guarantee. 
A.C. 200/250 v. 4 -way Switch; Short- Medium, 
Long /Gram. Ferrite Aerial A.V.C. and Nega- 
tive feedback, 3 ohm output, 5 watts. Glaaa 
dial, horizontal wording, size 13m. x 4ín. 
Aligned and calibrated. Isolated Chassis, size 
18}íu. x gin, high x 6;in. deep. 

£8.19.6 Carr. A Ina. 4/6. 

BARGAIN SALE PRICES 
New Boxed VALVES 90-day Guarantee 
024 ó/- 
1R5 8/- 
185 8/- 
1T4 
2X2 2/- 
384 7/- 
3V4 7/- 
3Q4 7/- 
6U4 8/- 
5Y3 8/- 
524 9/. 
6AC7 4/- 
6AM6 4/- 
6AT6 6/- 
613A6 7/- 
613E8 5/- 
6ßW8 /- 
6C4 5/- 
6D8 ó/- 
6G8 4/- 
6H6 Si- 
6J5 9/- 
6J6 ó/- 
6J70 8/- 
6K8 5/- 

81C7G 5/- EB91 
6K8G 6/-EBCA1 8/- 
61.6G 8/- EBC81 8/- 
6N7M 5/. EBF80 9/. 
6Q70 8/- ECH42 9/- 
68E7 5/- ECH81 9/- 
6V6G 6/- EC'I.SO 9/- 
6X4 61- ECL82 10/- 
6X5 8/- EF85 eI- 
12AT7 6/- EF89 8/- 
12AU7 8/- EL32 5/- 
12AX7 7/- EL84 /- 
12BH7 7/- EY51 9/- 
12K7 5/- EY86 9/- 
12E8 14/- EZ40 7/- 
12Q7 5/- E7,80 7/- 
25Y5G 9/- EZ81 7/- 
35L6 9/- HABC8010/- 
3524 6/- HVR2A 6/- 
954 2/- KT33C 8/- 
DAF96 8/- KT76 8/- 
DF56 8/-511114 7/- 
1/K96 8/- PCC84 8/- 
DL96 8/- PCF80 8/- 
EABC80 8/- PCF82 8/- 

PCL82 10/- 
PC1.84 10/- 
PL81 10/- 
P1.83 8/- 
PY33 16/- 
PY80 7/- 
PY81 8/- 
PY82 7/- 
PQ25 7/- 
SP41 8/- 
s P61 8/- 
U2.2 7/- 
UBC41 8/- 
UBC81 9/- 
UBF89 9/- 
UCH81 9/- 
UCL82 10/- 
UCL83 12/- 
11E89 9/- 
UTA1 8/- 
l'Y4t 7/- 
UY85 7/- 
DU9 7/- 
VR150 7/- 
W81 8/ 

NEW FAMOUS 
ELECTROLYTICS MAKES 

TUBULAR TUBULAR CAN TYPES 
1/350V 2/- 50/350V 5/6 
2/350V 2/8 
41450V 2/3 
8/460V 2/8 
10/4502 á/- 
32/450V 8/9 
25/25V 1/9 
25/50V 2/- 
ó0/25V 2/- 
60/ó0V 2/- 

100/25V ß/- 
250/25V 8/- 
500/12V 8/- 
1,000/12V 0/- 
8 +8/450V 8/6 
9 +16/450V 8/9 
16 +16/450V 4/3 
32 +32/350V 4/8 

16/450V ó/- 
32/350V 4/- 
47/450V 6/6 
5,000/6V á/- 
32+32/350V 5/- 
32+32/4ó0V 6/- 
32+32+32/350V7/- 
-0 + 50/360V 7/- 
64+120/350V 11/8 
100 +300 /275V12/6 

PRACTICAL WIRELESS 

COMPLETE RADIO 
CHASSIS £4. I9.6. post tree 

4 Mullard valves, lin. speaker. 
Superhet Circuit. BRAND NEW. 
Size 9 x 6 x 51in, high. Tested by us ready 
for use. 200 /250 v. A.C. /D.C. Mains. As illus- 
trated with illuminated dial. Fully tunable 
with Medium and Long Wave. 12 -month 
Guarantee. Only £4.19.6. post 5 / -. 

MAINS TRANSFORMERS 200 /250 v. A.C. 
Postage 2/. earl. transformer. 

STANDARD, 250 -0.250, 80 mA, 6.3 v. 3.5 a, 
tapped 4 v. 4 a. Rectifier, 6.3 v. 1 s. 5 v. 
2 a. or 4 v. 2 a. 22/6, ditto, 350.0.360 ., 29/8 
MINIATURE 200 v. 20 mA, 6.3 v. 1 a. 10 /8 
MIDGET, 220 v. 45 mA, 6.3 v. 2 a. , 15/8 
SMALL, 220.0.220, 50 mA, 6.3 v. 2 a... 17/6. 
STD. 250.0.250, 65 mA, 6.3 v. 3.5 a. 17/8 
HEATER TRANS. 6.3 v. 11 amp, 7/6 
Ditto, tapped 1.4, 2, 3, 4, 6, 6.3 s 8/8 
Ditto, sec. 6.3 v. 4 amp.., 10 /6 
GENERAL PURPOSE LOW VOLTAGE, 2 amp. 
3, 4, 6, 6, 8, 9, 10, 12, 15, 18, 24, 30 v... 22 /6 
AUTO TRANSFORMER, 150 w. 22/6 
0,115, 200, 230. 250 v., 500 w. , 82 /6 
MOLLARD "510" Mains transformer ,. 80 /- 
PARMEKO MAINS TRANSFORMER. Made for 
special contract, the ratings can safely by 
doubled. Guaranteed 2 years. Primary 0.110- 
210 -230 -250 v. H.T. 300.0 -300 v, 50 mA. L.T/ 
6.3 v. 1.8 amp. Size 4 x 34 x 3ín. , . 17/6 

INTER VAL VE TRANSFORMERS. 3:1 or 5:1, 9/, 
O.P, TRANSFORMERS. Heavy Duty 50 mA, 4/6, 
Multiratio, 7/6. Multuatio heavy duty push pull, 
10 w., 15/6. Miniature, 384, etc., 6/9. 10 w. O.P. 
matching trans. 3, 7, 15 O. 12/8. 
L.F. CHOKES 15 /10H., 60/65 mA, 5 / -; 1011., 85 mA, 
10/6; 10 H., 150 mA. 14/ -. 
TINNED COPPER WIRE 16 to 22 ewg lib., 8/., 
ENAMEL COPPER WIRE 16 -22, 2/9; 24 -30, 8/6; 
32-40, 4/6. 

I.F. TRANSFORMERS 7/6 pair 
466 Kls Slug Inning Miniature Can, 2: t u fin. 
Hieh Q and good bandwidth. Data sheets, 

FULL WAVE BRIDGE SELENIUM RECTIFIER; 
2, 6 or 12 v. 14 amp., 8/8; 2 a.. 11/3; 4 a., 17/6. 
CHARGER TRANSFORMERS. Tapped input 200/ 
250 v. for charging at 2. 6 or 12 v., If amps., 15/8; 
2 amps., 17/8; 4 amps.. 22/8. Circuit included. 
4 AMP CAR BATTERY CHARGER with amp. 
meter Leads, Fuse Case, etc., for 6 v. or 1.2 v., 89/9. 
AMMETER 0 to 5 amp., 9/6. 

BOOKS list S.A.E. _ 

Boys' Book of Crystal Sets.. .. 2/8 
"4V.W." Radio Valve Data .. 6f. 
High Fidelity Speaker Enclosure 5/- 
Valve and TV Tube Equivalents .. 9/8 
TV Fault Finding .. .. 5/- 
Mullard Amplifier Manual .. 8/8 Radio Valve Guide, Books 1. 

2/ 3. 

Transistor Superhet Receivers ,. 7/6 Practical Radio inside Out .. 3/8 Master Colour l'ode Chart.. .. 1/8 Transistor Controlled Models .. 7/8 
Principles of Colour TV .. ..16/- 

4 TRANSISTOR PUSH -PULL AUDIO 
Size 3 x Il x 4- AMPLIFIER 

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

instructions and circuit. 
Price 47140 40 9 v. Batt. 2/3, 24In. Speaker 15/- 

s 

August, 1963 

C.R.T. BOOSTER TRANSFORMERS 
for heater cathode short circuit, or 
tubes with tailing emission. Full 
instructions supplied, mains input. 
Type A optional 25% and 50% boost 
2v. or 4v. or 6.3v. or 10.8v. or 12.6v, 
State voltage required. PRICE 10/8. 

LOUDSPEAKERS P.M. 8 OHM. 24, 3, 4in., 
Sin. Rola, 7in. z An. Rola, 15 /8; 6 {in. Rola, 
16/6; Bin. Plessey 17/8; 10 z 6in 22/6; loin. Rola. 
80/ -; Tweeter, T359, 80/ -; 12in. X.A. 80/ -. 
134 z 8in., Double Cone E.M.I., 85/ -. 
STENTORIAN 1íF.1012. loin. 3 to 15 ohms, 10 w. 87/6; 
35 ohm, 7 z 41n., 21 / -; 6in., 17/8; 3lin., 15/6. 

BAKER SELHURST 
LOUDSPEAKERS 

12ín. Baker 15w. Stalwart 
3 or 15 ohms, 46- 13,000 
c.p.a. .. 

121n. Stereo, Foam Sus- 
pension, 12w., 36- 16,000 
ems. 
12ín. Standard H.D. 20w. 
40- 14,500 c.p.e. .. 88.0.0 
1Ilo. De Luxe 15 w. 25- 
17,000 c.p.a. _69.10.0 
12in. Bass 25 w. 20- 18,000 
c.p.e. 512.12.0 
loin. Auditorium, 36 w., 

20 c.o.s. to 12ke /e. 918. 
Details and Enclosures, plans, B.A.E. 

TWIN GANG TUNING CONDENSERS. 365 pF, 
miniature lin. z 1 {In. x 11ím, 10 / -; 500pF Standard 
with trimmers, 9/ -; midget, 7/8; with trimmers. 9 / -; 
500pF slow motion tuning, standard or midget, 9/-, 
SMALL 3 gang 500 pF, 17/ -. SINGLE 365 pF, 7/8. 
SINGLE 25 pF; 50 pF, 75 pF, 100 pF, 160 pF, 5/6. 
Solid dielectric 100, 300, 600 pF, 3/6. 
CONDENSERS. New stock. 0.001 mid. 7 kV, 
T.C.C., 5 /8; Ditto, 20 kV, 9/6; 0.1 mid,, 7 kV, 9/6. 
Tubular 600 v. 0.001 to 0.05 mid., 9d,; 0.1, 1 /.; 
0.25, 1/6; 0.6/350 v., 1/9; 0.1/350 v. 9d.; 0.1/2,000 v., 
0.1 /1,000 v., 1/9; 0.1 mid., 2,000 volte, 8/6. 
CERAMIC CONDO. 500 v. 0.3 pF to 0.01 mid., 9d, 
SILVER MICA CONDENSERS, 10% 5 pF to 500 pF, 
9d.; 600 pF to 3,000 pF, 1 / -. Close tolerance 
(±1 pF) 2.2 pF to 47 pF, 1 / -, Ditto 1% to 60 pF 
to 815 pF, 1 / -; 1,000 pF to 5,000 pF, 1/9. 

465 kc /s SIGNAL GENERATOR Price 15/ , Uses B.F.O. Unit, ZA 30038 
ready made with valve 155. POCKET' 
SIZE 24 x 44 x lin. One resistor to 
change, full instructions supplied. 
Battery 8/6 extra. 69V 11 V. Details S.A.E. 

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

CRYSTAL MIKE INSERTS, 6/8 
Size lin. dia. x lin. 

AC'OS MIC, 14, insert 11 in. .Ma. z lin. 8/6 

A(OS 39 -1 DE LUXE STICK MIKE 35/- 
TSI. QUALITY S'17CK MIKE.... 25/- 

Valvcholders. Pax. mt. oct., 4d. EA50, 
6d. B12A, CRT. 1/3. Engl. and Amer. 4, 
5 and 7 pin, 1/ -. MOULDED Mazda and 
int. Oct.. 8d. B7G, BOA, BOG. BOA, 9d. 
B7G with can, 1/6. BOA with can, 1/9. 
Ceramic EF50, B7G, BOA. int. oct., 1/-. 
B7G, BOA cans, 1/- each. 

ADASTRA 34 AMPLIFIER. Ready 
built A.C. only, 200 -250 v, Valves ECL86 
end EZ80. 3 watt 3 ohm output. Mullard 
tone circuits, bass boost, treble and 
volume controls. Separate engraved 
front panel with deluxe finish. Heavy 
duty output transformer 3 ohm. 
Quality mains transformer. Stove 
enamelled chassis size 6in. x 51n. x 3fn. 
Bargain Price 14.19.6. Details S.A.E. 

THE ORIGINAL 

RADIO COMPONENT 
Our written guarantee with every purchase Bus 133 or 68 pass door 
NEW COMPONENT LIST 1/ -. S.R. Station Selhurst 
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Volume Controls 
Linear of Log Tracks 
Long apindle.. Midget 
i K ohm. to 2 Meg. 
L.8. 81 -; D.P.. 4/8; 
iteren L/8 10/8; D.P. 14 Id 

80 CABLE COAX 
Semi -air spaced tin. 
Stranded CO. 8d.yd. 40 yds. 17/B 

00 yds. 25/- 
Fringe Quality 

Ai, spaced 1JU 
CELESCOPIO 01141.011E AERIALS. 13in. ezteuding 

431n., 416 ea. Coas Adaptor Plug. 116 extra 
rRIPLEXERS Bands I, IL 111 ,. 12 /6 
COAX PLUG .. 11- LEAD SOCKET , . 2/- 
PANEL SOCKETS.. 1/- OUTLET BOXES 41- 
BALANCED TWIN FEEDER yd. Bd. 80 or 300 ohms. 
DITTO SCREENED per yd. 1/11. 80 ohms only. 
Wirewvond Ext. Speaker Control, 100 8 / -. 260 8/6. 
WIRE -WOUND POTS, 6 WATT. Pre -set Min. 
TV Types. All values to 10 ohms to 25 K., 8/- ea. 
30 K. 50 K. 4/ -. (Carbon SO K. to 2 meg., 8/ -I. 
WIRF. -WOUND 4 WATTS Pot., Long spindle. 
Value, 60 ohms to SO E., 8/8; 100 K., 7/6. 
PHILIPS MADDERS. ERS. 0.10 pF., 3.30 PF., 1/- 
TRIMMERS. Cerama SO, 60. 70 pP., 9d.; 100 pF, 
150 pF. 11C; 260 pF, 1/8; 500 PF, 730 PE. 1/9. 
CV etc. TRIMMER, 1000 pF, with knobs, SI -, 
LESISTORA, Preterred values. 10 ohms to 10 meg., 

I w., 44.; t w., 4d.; 1 w., 114.; 14 w -, Sd.; 2 w.. 1 / -. 
High Stability. 4 1 %, 2/ -. Preferred values 
100 to 10 meg. Ditto 5% 100 to 22 mea., 9d. 

vB 
2/- 
2/- 
8/- 

5 watt 
0 watt 

15 watt 
12.6E to 47K 10 w. .. .. .. . 

WIRE -WOUND RESISTORS 
10 ohms-10.000 ohms 

AMERICAN "BRAND FIVE" 
PLASTIC RECORDING TAPE 

Double play lin, reel, 2,40000. 
5 /n. reel, 1.200/1. 25/- 

Long Play 7 /n. reel, 1,800ft. 85 /- 
611n. reel. 1.200ft. 28 /8 

61n. reel, 900ft. 18 /5 

Standard 7111. reel, 1,200ft. ß6/- 
51a reel, 400ft. 16/- 

Spare 
Plastic 
Reels 

3in. Le 
41n. 2/- 
5in. 2/- 
511n. 2/- 
71n. 2/B 

"Instant" Bulk Tape Eraser and 
Head Defiuxer. 200 /250 v. A.C., 351-. 

Leaflet with full details. S.A.E. 

CRYSTAL SET BOOKLET l/- 
CRYSTAL DIODE Q.E.C., 2 / -, GEX84, 4/ -. 0A81. SI -. 
HIGH RESISTANCE PHONES. 4,000 ohms, 1P /- pr. 
SWITCH CLEANER. Fluid squirt spout, 4/6 tin. 

HIGH GAIN TV PRE- ASIPL.FIERS 
BAND I B.B.C. 

Tunable channels 1 to 5. Gain 18dB. 
ECC84 valve. Kit pride 29/6 or 49/6 
with power pack. Details Od. (PCC84 
valves if prelerred). Coils only 9/6. 

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

Circuit and coils only. L1 /R. 

1/181n. Paxolln Panes, 10 x Bin., SI -. 
Miniature Contact Cooled ReeAfiers, 
250V 50mA, 7/6: 250V 6pmA 5/8: 250V 85mA. 
d /0: Selenium Rect.. 1300V -85mA, 5 / - 
IN etc., Silicon Sub. 31:n. Rectifier, 125V, 
100MA. 616: 260V. 450mA, 101 -. 
RM4, EMS, 14A100, 14A11810/ -each. FC31, 20/- 
Coils Wearite "P" Type, 3/- each. 
throw. Midget "Q" type, all. dust core. 
,rom U- each. All ranges. List S.A.E. 
Teletmn 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., 1216. 
Osmor Ferrite Rod Aerials, L. and M. 
or transistor circuits, 10/- each. 

Ferrite Rods. 8 x tin.. 3 / -. 
II.F. Choke*. 2/6. Osmor (WI. 6/9. 
T.R.F. Coils, A /HF, 7/- pair: HAX. 3 /., 
Repanco DRR2. 4/6. DRXI, 2/6. 
Radio Screwdriver, 51n., 6d. 
Neon Mains Tester Screwdriver, 5 / -. 
Solder Radiotirade, dd. yd., i lb. 5 / -. 

Aluminium Chassis, 18 s.w,g. Plain 
undrrlled. 4 sides, riveted corners. 
lattice fixing holes, 21ín. sides. 7 x 41n. 
4/6: 0 x 7in.. 5/9: 11 x 7ìn., 6/9: 13 x 9in., 
8 /6: 14 x 111n., 10/6: 15 x 141n., 10/6. 
Aluminium Panels, 18 s.w.g., 12 x 12in.. 
4/6: 14 x 01n.. 4/ -: 12 x 81n., 3l - -: 10 x lin. 
3/5: 8 x Sin.. 9 / -. 

rrg + err TRANSISTOR RADIO 
MEDIUM AND LONG WAVE KIT 
First class components to make a 6 
transistor 2 waveband superhet chassis 
Ideal for portable or table radio. Al. 
parts Including BVA transistors, ferrite 
aerial, with car aerial cou printed 
circuit. 04/n. x 211n., but EXCLUDING 
Speaker and cabinet. 
Speakers 35 olunn, 7 x 4in. °L- £4.5.0 51n.. 17/6, 3íin.. 15/6. 

BOLOIN PLUGS AND SOCKETS. No revenlblc 
P74, 2 -pin, 4/8; P73, 3-pin, 4 /6; P184, 5-Pia. e /6. 
'DOMINA" plugs, 5 /8; sockets, 2 /b, 
ACES. English open circuit 8/8. Closed circuit, 

4/8. Orundig type, S -pin, 1/& ()midis lead lack. 8 /6. 
JACK PLUGS. English, 81 -; Screened. 4/ -; Orundlg, 
3 -pin, 8/8' Phono Plug., 1 / -: Sockets. 6d. 

ALADDIN FORMERS and cores. *In., 8d.; lin., 10d. 
Olin, FORMERS 6937 or S cane TV1 or 2, jin. 
sg o 21m, or iin, at. z 151n., 2/- w th cores 
SLOW MOTION DRIVE& 6:1, 4/3. 
SOLON IRON, 26W, '200V el 230V, 24/ -. 
ANTEX SUB -MIN. IRON 15w. 200 or 240 v., 29/6. 
BENCH STAND Per above 12/8. 

JASON FM TUNER CO11. SET 29/ -. 
H.F, eon, aerial coil oscillator coil, 
two 1,f. transformers 10.7 Mc /s. detector 
transformer, heater choke. Circuit 
book using flour SAMS, 2/6. 
Compote Jason FMTI Kit. Jason 
chassis with calibrated dial, compo- 
nents and 4 valves, 26.5.0. 
Model FMTn- with new shelf cabinet. 5 
valves & power pack 210. Less cower 
28.15.0. 

MAINS DROPPERS. Midget adinetabie enders 
0.3A, 1,000 ohms, 5 / -; 0.2A, 1,200 ohms, 5 / -; 
0.10A. 1,500 ohms, 5/-; 0.1A. 2,000 ohms, 6/. 
MINE TRANSFORMERS, 60.1, 3/0, 
P.V.C. Covered Wire, tingle or stranded, 22L yd. 
Sleeting, 1 or 2 mm., 25.; 4 mm.. Sd.; 6 mm., 5d. yd. 
SPEAKER -FRET. Gold Cloth. 17 z 2.5ím,. 5 / -; 25 x 

351n 10 / -. Typal. various colours, 52io. wide from 
10 /- ft.; 26in. wide from 5/- ft. Samples, S.A.E. 
Expanded Meter. Gold. IY x 12in., 8 / -. 

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

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

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

AND FERRITE ROD AERIAL 
Long and Medium Wave Aerial -RA2W 
On Bin. rod, 200pF tuning, with car 
aerial coupling coil 12/8 
Oso. Coil P5011AC. 176pF tuning. 514 
1st and 2nd I.F. Trans.- P50/2CC. 470kc's 
11 /161n. die. by :10. 5/7 each 
3rd 1,F. Trans.- P5013CC. 6/- 
Soare Cores 6d. each 
Driver Transformer- LFDT4. 9/6 
Wavechanire Slide Switch 3/6 
Printed Circuit -PCA). Size 21 x 8 /In. 
Ready drilled, and printed. 9/6 
Volume Control, 5K -D1'. 416 
35 ohm Speakers, Min.. 15/6: sin., 17/6: 
7,x 4in.. 911 -. 
24 Fixed Resistor,. 10/6 
16 Fixed Condensere. P1 /- 
Tuning Gane with trimmers. 10/8 
8 Mullard Transistors and diode. 42/6 
Constructor's Booklet. 2/- 
3 ohm O.P. Trans. O.P.TI. 10/6 

NEW MUId.ARD TRANSISTORS 
OC71 BI-, 0072 7/6. 0C8ID 7/6. OC31 7/6, 
0C44 5/9.0C4/' 8/6, 0C171 10 /6, AF117 9/6. 
cub SIininture Condensers. 0.1 mFd, 
30 v.,1/3. 1.2 4, 5. P. 18,25.30 50. 100 mFd, 
15 volt 248 PR. Translator Holders 1/3. 

F).0.('. Pocket '2 Tran lvlor. Plus Diode 
M.W. and L.W. Radio Kit, 2218. 
Miniature earpiece. 7/8. Batt. 2/3. 

Cii'CW t details. etc., S.A.E. 

COMPONENT SHOP 337 WHITEHORSE ROAD 

WEST CROYDON $ P E u y p 
+ T Telephone: THO 1665 

P.P. charge 11- c'. Ir. n. zi- err,". (Export whom.. Send re,uIlnnre. 
and sorry poempe, no C.O.D.) 

MONARCH RECORD PLAYER 
Kit with ready built amplifier, speaker 

carrcabinet.IlxISx8áin 
tI í.I0.0 

/eselalrwswnsM 

w..,r ,s. wws Irr" 

Collard deluxe auto -player kit 
£11.19.6 Carr. and Ins. 5/- 

detail S.A.E. 
COLLARD PUAL3Y AUTO - 
CHANGER, 4- speed, with plug -in 
Esel head. Ready built 8 watt 
amplifier. Loudspeaker and eontem- 
trorary styled Portable Player Case. 
All items guaranteed to fit together 
perfectly, can be nssembled In thirty 
minutes, full Instructions supplied. 

4 speed Aumeohanger, 8.S.R U.A.14 '410. 15.0 

B.B.R., U.A.19 Stereo /Mono r. .. 17,10.0 
Garrard Autoshm Changer .. .. 16.17.0 
Garrard ATB Stereo /Mono .. 111.10.0 
4 SPEED SINGLE PLAYERS: 

E.M.1. with auto atop .s 50.15.0 
E.61.1. with separate pick-up 13.7.8 
Garrard SRP10, ",..30.0: 411F, 118.10,0 

Repiseement sapphire styli evadable from 5/8 
Replacement Ital. ,rom 15 / -: Stereo from 31/8. 

RECORD PLAYER CABINETS 70/- 
Two-toae handsome resine covered, skis 18 z 14 
z 8. all accessories, baffle, fret and mounting 
board 141a z 13m. Space for amplifier sneaker 
and all modern Autochangen or single player., 
etc. Mounting board will be not, free of charge/ 
For any modem record player. 
RECORD PLAYER AMPLIFIER. 90/- 
Ready built with 2 valves, EZ80. ECLSS and 
841n. speaker mounted on lame. 181e. e 71e., 
3in. deep. Wired and lasted ready for me with 
above cabinet 

SINGLE PLAYER KITS 

£5.15.0 post 5 / -. 

With ready -built, 2 otage, 3 watts out- 
put speaker. 

4-speed junior motor. LP/Std. 
xtal pick -up for 7. 10 and 121m. 
records. Less Cabinet. 

CABY MULTIMETER 
Moving -coil Model M.I. 54/- 

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

ARDENTE Transistor Transformers 
Type D3035. 7.3 CT: Push -Pull to 3 ohms 
for 0072, etc., 1 x I x fin, 9/6 
Type D3'.34, 1.75 : 1CT. Push -Pull Driver 
for 0072, etc., 1 x I x fin. 9/6 
TyppeE D3058. 11,5 : 1 Output to 3 ohms for 
OCM, etc.. l x lxlln. 9/8 
Type D167, 18.2 :1 Output to 3 ohms for 
0072. etc., I x 1 x lin. 121 - 
Type 13239, 4.5 : 1 Driver Transformer. 10 /- 
Type D240, 8.5 : 1 Driver Transformer. 10 /- 

ARDENTE TRANSISTOR CONTROLS 
3K or MO switched. dia. 0.91n., 5/3 
Type VCI760, 5K with switch, dia. 0.71n., 10/6 
Deaf aid earpiece xtal or magnetic, 7/6 
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ANE`Y- PRACTICAL WAY 
of UNDERSTAND /NG 

Radio - Television - Electronics 
including: Transistors; VHF /FM, Hi -Fi equipment; Computers; Servo -mechs; Test Instruments; 

Photo -electrics; Nucleonics, etc. 

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

RADIOSTRUCTOR 
LEADS THE WORLD 
IN ELECTRONICS TRAINING 

POST NOW 
To RADIOSTRUCTOR (Dept. G82) 

READING, BERKS. 

Please send brochure, without obligation, to:- 
* Name 

Address 
8/63 

* BLOCK CAPITALS PLEASE 
(We do not employ representatives) 
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Editorial and Advertisement 
Offices: E 

= PRACTICAL WIRELESS 
George Newnes Ltd., Tower House, 

Southampton Street, W.C.2. 
14 © George Newnes Ltd., 1963 

Phones Temple Bar 4363 

Telegrams: Newnes, Rand, London, 
= Registered at the G.P.O. for trans- E 

mission by Canadian Magazine Post. 

SUBSCRIPTION RATES 
including postage for one year 

To any part of the world LI.9.0 

= Congens E 
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E Round the World of Wireless 306 E 
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E The Kenilworth Public Address = 
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articles of a practical nature. Such E = articles should be written on one side 
of the paper only, and should contain = 

E the name and address of the sender. 
= Whilst the Editor does not hold himself = 
E responsible -for manuscripts every = 

effort will be made to return them if a = 
E stamped and addressed enveeope is E = enclosed. All correspondence intended = 
Efor the Editor should be addressed. 
= The Editor. PRACTICAL WmtLcse. _ 

George Newnes. Ltd.. Tower House. E 
Southampton Street. London. W.C.2. = 

= Owing to the rapid progress in the = 
designs of wireless apparatus and to = 

= our efforts to keep readers to touch = = with the latest developments, we give = 
= no warranty that apparatus described 

In our columns is not the subject of = 
E letters patent. 
E Copyright in all drawings, photo- _ 
= graphs and articles published in E 
= PRACTICAL WIRELESS is specifically = 
E reserved throughout the countries E = signatory to the Berne Convention and = 
E the U.S.A. Reproductions or imitations = 
E of any of these are therefore expressly E 
= forbidden. PRACTICAL WntrSass 
E incorporates "Amateur Wireless." 
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The Bright Side 

IN the July Editorial we briefly discussed some of the keys 
to successful construction. As a corollary it might be 
useful to consider some aspects of failure. 

The average piece of equipment built by the average 
constructor (assuming that either of these really exist !) 
generally functions satisfactorily; if not at first, at least after 
eliminating initial troubles. But there are also the failures. 

Among these are some that can never hope to be converted 
into workable apparatus. These are often experimental hook- 
ups in which the chances of complete success was a calculated 
risk. But there are also efforts so poorly constructed that 
the only real hope lies in complete reconstruction. 

Readers with little experience or knowledge can take heart 
that even the most advanced enthusiast cannot deny his 
quota of monumental flops ! It is understandably frustrating 
when the result of hours of work culminates in an infuriating 
collection of components that steadfastly refuse to co- operate 
and do the job they were assigned. But there is, strangely, 
a bright side to all this. 

Just as troubles are said to he sent to try us, so it might 
be claimed that unsuccessful home -built equipment is sent 
to teach us. For no piece of apparatus fails to work for 
any sinister motive. There must be a logical reason. And the 
enthusiast who adopts a philosophical attitude, refuses to be 
flustered and is willing to probe, has the key to future success 
in his hands. 

Most failures are a potential source of valuable informa- 
tion. In the case of the experimenter, he will have learned 
a good deal about the type of circuitry he has been trying 
out, and can either redesign and reconstruct on the lines 
suggested by the behaviour of his hook -up, or he can 
abandon the idea as impracticable. In either case he adds 
to his store of knowledge. 

If a beginner has failed to build a piece of equipment 
from an already proven design he should think hard before 
considering stripping it down. Possible reasons are legion 
-dry joints, incorrect wiring, poor layout, . faulty or 
inefficient components, etc. 

In exploring the possibilities, a basic theoretical knowledge 
is obviously helpful, and for those likely to build more than 
an occasional item, a basic test meter and at least a rudi- 
mentary knowledge of its applications is essential. 

It may be little consolation at the time, but when faced 
with a piece of equipment that refuses to work properly it 
is worth bearing in mind that although everyone makes 
mistakes, the range and extent of successful construction and 
design will be enhanced by learning the nature of these 
mistakes and not making the same ones twice! 

u11unnnnnnnnnulnuunnunnnnnnn11unnnnnnnnnnuunuununnunuu1111nuuunumin 
Our next issue dated September will be published on August 7th 
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WAVELENGTH SELECTION FOR H.F. RADIO 
THE Canadian firm of EMI -Cossor Electronics Ltd. have 

developed equipment to determine rapidly the optimum wave- 
length for long range h.f. radio communication. Previously, 

NEWS AT HOME lengthy trial and error methods only were available to forecast 

AND ABROAD the results to be expected on any particular short wave band, which 
are so much influenced by the structure of the ionosphere. The 
new device (lonosonde model 8000) is designed for use with 
existing transmitter /receivers. 

In use, one .Ionosonde at one point commences pulse trans- 
missions, the frequency of which is rapidly changed in a series of 
128 logarithmic steps to cover the band from 1.8 to 28.8Mc /s. At 
another point a second Ionosonde has a receiver which similarly 
steps and tunes through the same frequency steps in synchronisa- 
tion with the first equipment. In this fashion the entire band is 
covered in just two seconds. 

Pulses received at the second equipment are shown on the face 
of a long persistence screen c.r.t. by one or more dots appearing 
on vertical lines. Reception will be best at frequencies where just 
a single dot occurs -indicating no multipath. 

Transatlantic 
Telephone 

Cable 
THE first 600 nautical miles of 

the first direct submarine 
telephone cable between the 
U.S.A. and Britain is being layed 
by the G.P.O. cable ship HMTS 
Alert. Previous transatlantic 
cables have been made via New- 
foundland, but this project 
(named TAT -3) joins Tuckerton, 
New Jersey and Widemouth, 
Cornwall, by a single cable link 
of 3,600 nautical miles- making 
it the longest in the world. 

The cable for the TAT -3 pro- 
ject is being made by Standard 
Telephones and Cables Limited 
at Southampton. The cable will be 
laid by HMTS Alert and the 
American cable ship " Long 
Lines ". 

The TAT -3 cable system was 
designed. in the Bell Telephone 
Laboratories and will provide 128 
transatlantic voice circuits. 

Radio and Radar for New Airport 
CONSTRUCTION on Kuwait's new International Airport has 

already begun eight miles from the city of Kuwait. As the 
airport will be capable of handling the latest jet aircraft, extensive 
radio and radar installations have been ordered. The contract for 
this equipment has been placed with a consortium formed by 
Marconi's Wireless Telegraph Company Limited and N. V. Philips 
Telecommunicatie Industrie. 

This contract covers overall responsibility for the supply, 
installation and full commissioning of all radar, radio navigational 
aids and telecommunications equipment, together with the main- 
tenance of the equipment during the first year of operation. 

Equipment to be supplied by 'the Marconi Company includes 
airways surveillance and long range height -finder radars, together 

with display facilities for each. A 
Marconi v.h.f. direction finder 
will also be installed at the air- 
field. N. V. Philips Telecom - 
municatie Industrie are to supply 
h.t. transmitters and receivers, 
m.f. locator beacons, short range 
radio telephone system, mast, 
feeders and aerials, etc. 

The total value of the contract 
exceeds £24 million. 

BRITISH EQUIPMENT AT 
POLISH TRADE FAIR 

FIFTY-SEVEN British firms exhibited at the 32nd International 
Trade Fair held recently at Poznan, Poland, and among the 

exhibits, EMI Electronics Ltd. had on show their instrumention 
tape deck type TD4 which processes and stores information in 
analogue and digital forms. Another exhibit was the EMIac II 
analogue computer and a range of specialised valves and tubes 
was shown along with much tape and audio equipment. 

www.americanradiohistory.com

www.americanradiohistory.com


August, 1963 PRACTICAL WIRELESS 307 

CAMBRIDGE'S NEW RADIO TELESCOPE 
A NEW radio telescope will 

shortly be in operation at 
the Mullard Radio Astronomy 
Observatory at Cambridge, add- 
ing greatly to the research being 
done by Professor Ryle and 
his colleagues of Cambridge 
University. 

One movable and two 
fixed installations form the 
aerial system of the new tele- 
scope which has been financed by 
a grant of £542,000 by the 
Department of Scientific and 
Industrial Research. The three 
paraboloid aerials are mounted 

in line, on an E -W axis, the two 
outermost aerials being separated 
by a maximum distance of one 
mile. The dish of each aerial is 
60ft in diameter and can be 
steered individually, although 
normally all three will be con- 
trolled in unison from a central 
control. 

When in use, the signals 
received by the three aerials will 
be recorded and then combined 
in an electronic computer at the 
University. The results obtained 
will provide information about 
the Universe which would require 
an aerial with a dish of about one 
mile in diameter, if a single in- 
stallation were employed. Pro- 
fessor Ryle's three aerial system, 
however, obtains these results 
more economically and without 
the very exacting engineering 
problems that would arise with a 
single paraboloid. Nevertheless, 
the accuracies called for in the 
construction of the new telescope 
were of a very high order, and 
the half -mile railway track of 
the movable aerial, for example, 
has been levelled to an accuracy 
of TIßin.l 

The receivers and data record- 
ing equipment will be constructed 
by Cambridge University. 

This illustration shows the central, 
fixed aerial of the new radio telescope 
at Cambridge. Underneath this aerial 
is its control building and Just visible 
above the skyline is the movable 

aerial. 

NEW COPPER MICROWIRE 
IS GLASS INSULATED! 

INSULATED copper " microwire ", 50 times thinner than a 
human hair, is now being produced in this country and is 

finding many úses wherever micro -miniaturisation is necessary. 
The insulation used is a glass sheath around the wire, and this has 
been made possible by research into new techniques made by 
Glass Developments Ltd. 

Some of the gauges of wire 
produced are so fine that they 
cannot be seen by the naked eye 
and a 100 -mile length would 
weigh only 11b. So flexible is the 
wire that it is possible to coil it 
round a pin without damaging 
the glass cover. 

Quantities of the wire are being 
exported to the U.S.A. where 
earlier attempts to produce a 
similar wire proved unsatis- 
factory. 

Radar for 
Swedish Ships 

IIADAR equipments for four 
new vessels being built for a 

Swedish shipping firm, will be 
supplied by Associated Electrical 
Industries Ltd. Each ship will be 
fitted with two types of radar 
equipments, both designed and 
manufactured by the Electronic 
Apparatus Division of AEI. 

Stereophonic 
Transmissions 

4LTHOUGH the BBC recently 
concluded the second series 

of field trials of the Zenith -G.E. 
pilot -tone stereophonic system, 
using the Wrotham Third 
Programme transmitter, test 
transmissions continue on 
Wednesdays, with programme 
transmissions from 11 a.m. to 
11.30 a.m. and tone test trans- 
missions from 12 p.m. to 
12.30 p.m. 

The fortnightly experimental 
stereophonic transmissions on 
alternate Saturday mornings 
using the television sound chan- 
nel and the v.h.f. and medium 
wave band Network Three 
frequencies are also continuing. 
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All photocells give primarily a d.c. output which 
is a direct or logarithmic measure of the incident 
light intensity, this output therefore corresponding 
in every way to rectified carrier voltage at the 
detector -stage of an ordinary wireless set. In 
addition to this, all photocells give a greater or 
lesser a.c. output voltage corresponding to any 
amplitude modulation (intensity modulation) which 
the received light possessed. 

By M. L. Michaelis 

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

TIGHT is a form of electromagnetic radiation, 
ih Tic) way whatsoever different from ordinary Ì wireless waves except for a difference of 

wavelength and frequency. Thus, whereas ordinary 
wireless waves occupy a spectrum from 
a fraction of a metre to some thousands of metres, 
representing frequencies from a few kc /s to some 
thousands of Mc /s, visible light occupies altogether 
higher frequency bands and much shorter wave - 
lengths. Thus yellow light has a frequency of some 
600 million Mc /s (6x 10 "c /s) and a wavelength 
of about half a millionth of a metre. 

It is easy to understand why the wavelengths of 
visible light must be so short, once it is appreciated 
that the " transmitting aerials " are the tiny atoms 
themselves. The " receiving aerials " are, again 
atoms, normally special arrangements of these at 
the back of the human eye, which convert the 
energy of the incident light to corresponding 
electric signals going down the optic nerves to the 
brain. 

This conversion of the energy of light, an 
electromagnetic radiation, into energy of electric 
currents in a receiving circuit is not only analogous 
to, but in fact fully identical to the function of a 
conventional wireless receiver. 

Apart from the biological example of eyes, there 
exist purely electronic devices which " receive " 
light in this way, and these are called "photo- 
electric devices " or " photocells ". 

For various reasons beyond the scope of this 
article it is generally not practicable to frequency - 
modulate a beam of light for the purposes of trans- 
mitting intelligence along it in the usual manner, 
yet ordinary amplitude modulation is very easy 
indeed, even with the simplest mechanical or 
electromechanical devices. 

Types of Photoelectric Devices 
Photocells may be divided, very roughly, into 

two major groups of types. The first group includes 
virtually all semiconductor devices (all diodes and 
transistors, in addition to those specifically intended 
as photo- elements). 

If the barrier layer of any semiconductor is 
illuminated, a voltage is generated across the bar- 
rier, and the resistance of the barrier in the " non- 
conducting " direction is reduced. Both effects are 
always present together in any semiconductor, and 
either may be used for providing signals into the 
subsequent registering circuitry. 

However, both effects may be small in those 
devices not intended for photoelectric use, and are 
fully removed in ordinary transistors and diodes, 
rectifiers, etc. by virtue of the black coat of paint 
or other opaque exterior coating. Those semi- 
conductors specifically intended for photoelectric 
use are manufactured in such a way as either to 
enhance the barrier -voltage generation (photo - 
elements) or the barrier- resistance change (photo - 
resistors). Thus ordinary conventional photo- 
graphic exposure meters use special selenium recti- 
fiers as photo -elements, the barrier voltage 
generated by the incident light being able to drive 
sufficient current directly through a built -in sensi- 
tive moving coil meter to give usable deflections. 
A photo- resistor is operated in series with a high 
external resistor from a d.c. supply voltage 
polarised in the " non -conducting " direction of the 
pure rectifier represented by the photo- resistor in 
total darkness. As soon as the device is illuminated, 
the resistance falls correspondingly, and a current 
flows to give a voltage drop across the external 
resistance, giving a measure of the incident light 
intensity. Both photo -elements and photo- resistors 
may be built directly as transistors, giving ampli- 
fied effects in the collector current. 

A feature which all these semiconductor devices 
have in common, apart from excellent sensitivity at 
(relatively) low impedance -i.e. good power output -is their relative sluggishness. Thus, if the incident 
light is amplitude -modulated, an a.c. output at 
usable effective sensitivity is generally limited to 
the lower audio frequencies. This is connected with 
the time needed for the barrier -effects to take place, 
and is also due to the high capacity represented by 
the barriers in many devices. However, more 
recent research has produced some semiconductor 
photo- devices capable of operating at much higher 
frequencies. 

The second major group of photoelectric devices 
is given by the true " photo- cells ", which are 
vacuum or gas -filled cold- cathode diode valves. 

The gas -filled types again have a limited fre- 
quency response, on account of times needed for 
ionisation and de- ionisation effects in the gas 
filling, yet they usually cover at least the full hi -fi 
audio -spectrum. However, due to secondary effects 
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in the gas- filling, these types bring dangers of non- 
linear response when demodulating light, if proper 
attention is not paid to circuit design. 

This danger is very much less in the vacuum 
types, a good reward for the small price of slightly 
lower sensitivity. Furthermore, the frequency 
response of the vacuum types is limited only by the 
(very small) self -capacity, and the transit time of 
the electrons. Thus response up to many Mc /s 
is easily possible, which means, among other things, 
that very brief flashes of light are faithfully 
recorded. Thus, for example, the light /time 
characteristic of discharge lamps, photographic 
flash -tubes, etc., may be studied on an oscilloscope, 
using a vacuum -photocell circuit as detector. 

Up to a certain maximum intensity of illumina- 
tion, which is usually quite high, a vacuum- photo- 
cell is an extremely linear device, i.e. the output 
voltage is accurately proportional to the incident 
light intensity. 

Characteristics of Photocells 
All photocells, vacuum or gas -filled, are operated 

with a high anode or cathode load (one or several 
megohms) from a d.c. supply of normal polarity 
for diode conduction (anode positive to cathode, 
or cathode negative to anode), and having a voltage 
around 90. Higher voltages are not usable because 
of dangers of continuous or sawtooth- oscillation 
self- discharges. Lower voltages are inadvisable 
because the voltage drop across the anode or 
cathode load, representing the output signal, is 

RI 
10k 

R2 
100k 

R3 
27M 

R4 56k 
MAAAAP 

R5 10M 

Vt 
90AV 

Photocell 

cathode 

3.45 
Anode 

D.C. 
Output 

P1( O 

Cl 
C082y F 

-100V bias 
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then restricted before the effective remaining 
voltages across the tube has fallen to about 20, at 
which point non -linearity starts. 

In other words, as long as the voltage actually 
across an ordinary vacuum -photocell tube exceeds 
about 20, the anode current is completely 
independent of the applied voltage, being purely 
proportional to the incident light- intensity. When 
such a tube is completely dark, the rest anode - 
current is very small indeed, being produced by 
cosmic atomic radiation and other residual effects. 
It is for all intents and purposes zero. Any incident 
light reaching the cathode hurls electrons out of 
this, which can be collected by the anode. Provided 
the anode is, as just stated, as least 20V positive to 
the cathode, it can capture all the electrons released 
by the light, i.e. the tube operates in saturation 
current, and increases can be effected only by 
increasing the light intensity so as to produce more 
electrons. 

The voltage sensitivity of a vacuum photocell 
tube can be excellent. Thus shining a pocket torch 
on to the cathode of the 90AV tube can cause 'an 
anode current of some 10µA, giving a voltage out- 
put of some 27V across a 2'7M1ì load. However, it 
is seen that the impedance is very high indeed, so 
that the power output is negligibly small, this being 
charaoteristic of photocells, in contrast to the semi- 
conductor types. 

Thus valve diode photocells require a subsequent 
power -amplifier for the operation of metres, relays, 
etc. In most cases a single -stage cathode follower is 
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Fig. I: The circuit of the 
"Photophone" photoelectric 

head unit. 
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Fig. 2: The complete wiring diagram (valve bases shown 'detached' for clarity). 

sufficient for this purpose, as shown in the practical 
circuit now to be described. This circuit is con- 
cerned with the vacuum tube photocell type 90AV, 
which is a small device of the usual shape and size 
of a miniature valve, on a B7G base, with the 
light- sensitive cathode vertical and so orientated 
that pin 4 of the base must face the incoming light. 

Requirements for a Universal Circuit 
From the above discussion of general practical 

principles, those design- features which would lead 
to a reasonably universal unit are already clear. 

A unit for as many of the applications possible 
in general with photoelectric devices should be able 
to give d.c. and a.c. outputs over as high a range 
as possible, have excellent sensitivity, and it should 
have a linear light intensity /output voltage 
characteristic. It should be able to give d.c. out- 
puts to a meter, for monitoring light intensity in the 
usual foot- candle units, also it should give an audio 
output for any ordinary audio amplifier -speaker 
unit, for uses in experiments with modulated -light 
transmissions. Finally, it should provide pulse 
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outputs for a digital counter, for 
counting light flashes, or for 
counting the number of times a 
steady beam of light is inter- 
rupted by passing objects (e.g. 
counting articles on a conveyor - 
belt). 

A suitable circuit employing a 
vacuum photocell tube and a 
cathode follower power amplifier 
is both simple and cheap, and 
satisfies all of these requirements. 
Fig. 1 shows the theoretical 
circuit and Fig. 2 the wiring 
details and dimensions. It is seen 
that the whole unit, although 
being, together with its neon 
stabiliser, a three -valve circuit, 
can be built to a size little greater 
than a clenched fist. This unit 
has been, very aptly, called the 
" photophone ". 

Description of Circuit Function 
The power supplies required for 

the photophone are fed in at P3, 
a four -pole (three -pole and casing 
as earth) socket such as found on 
the connection boards of Grundig 
(and some other makes) of tape 
recorders. These supplies are of 
the standard form: 6.3V a.c. 
heaters; 200 -300V h.t.; and minus 
100V bias. 

The anode of the photocell, 
V1, is earthed direct to chassis, 
and the cathode fed negative 
from the bias supply. This gives 
a positive -going output voltage 
from R3, with a negative bias. 
The stabiliser néon V3, together 
with VR1, give a corresponding 
adjustable positive voltage. VI, 
V3; RS, R6 thus form a d.c. 
bridge circuit; those out -of- 
balance voltage is the signal 
applied to the grid of V2, the 
cathode follower power amplifier. 

This bridge may be balanced under any con- 
ditions of illumination or darkness of VI, for 
various purposes as will become clear in the course 
in the course of further discussion below, by 
means of suitable adjustment of VR1. The range 
of control of VR1 is definitely sufficient for 
enabling balance to be established for any intensity 
illumination of VI. The condition of balance (con- 
sidering, for the present, SI switched such as to 
make contact " a " and break " b ", the condition 
labelled " Audio ") is represented by grid pin 6 of 
V2 resting at chassis potential, zero, because the 
voltage selected at the slider of VR1 is of equal 
magnitude but opposite polarity to the voltage 
existing across VI. Under these conditions, the 
voltage drops across RS and R6 always being 
equal, the centre point, to which the grid of V2 is 
connected, must be resting at zero potential. Apart 
from the slight difference caused by the grid base 
of V2, a sensitive moving coil meter or valve volt- 
meter connected to the d.c. output socket, P1 
should read zero at the balanced condition. If a 
moving coil meter is used, then this should be a 
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graphically minded readers are reminded of the 
ultimate need to perfect final calibrations by means 
of trial exposures when first putting the unit into 
operation, some indication of the approximate 
conversion factors is here nevertheless useful. Thus 
an illumination of about one foot -candle on to 
many ordinary types of enlarging paper calls for an 
exposure time of about quarter of a second. 
Regarding films, if a scene is illuminated at 
intensity one foot -candle, the correct exposure on a 
film of 40 ASA speed will come out at about 2 to 
3 seconds at stop f8. For other intensities, film 
speeds, stops, etc., the usual photographic con- 
version rules apply, so that no more need be said 
here. 

Light Beam Interruption Counting 

The second most important group of uses to 
which the average reader may wish to put a photo- 
electric head unit concern counting the number of 
times a beam of light is switched on or off, or 
causing any desired functions of switching or 
mechanical nature to be performed when a beam 
of light is interrupted. 

A typical application is the counting of articles 
on a conveyor belt as they interrupt a beam of 
light by passing between the lamp and photocell. 
Here we require a voltage pulse output from the 
photoelectric head, of suitable character for 
operating a digital counter of the type, for instance, 
as published in PRACTICAL WIRELESS, February, 
1962, and following issues. 

On the other hand, the switching functions 
require a relay to operate in response to the 
changes of photoelectric current. For example, 
the relay can operate a motor to open a door 
when a person approaches and interrupts the beam 
of light across a passageway. However, we shall 
shortly see that the requirements for counting 
functions and operative mechanical functions turn 
out to be identical, both cases needing, primarily, 
a relay, it then being a matter of mere detail 
whether a digital counter or any other electro- 
mechanical device is operated by the relay. 

TO BE CONTINUED 

COMPONENTS LIST 

Resistors: 
RI I0kf2 R6 I0Mf2 
R2 100kí2 R7 68kf2 
R3 2.7Mí2 RB 47kí2 
R4 56kí2 R9 IMtl 
R5 I0Mf2 
All ± 20 %, I W carbon. 
VR I !MU carbon potentiometer linear. 

Capacitors: 
CI 0.082µF paper 500V 
C2 0.068µF paper 500V 
C3 0.022µF paper 500V 
C4 8µF electrolytic 350V 

Miscellaneous: 
VI 90AV photocell 
V2 EC92 (6AB4) 
V3 90C I neon 
PI, 2 Miniature coaxial sockets 
P3, 4 4 -pole sockets 
SI Toggle switch, I pole on'off 
Midget relay 3,0000 IOmA. Pointer knob. 
Tin box 3 x 4k x 2;in. approx. Three ceramic 
B7G holders. 

microammeter of about 250 or 500µA f.s.d. A 
centre -zero type should be used, or a reversing 
switch used. R8 automatically converts this meter 
into a suitable voltmeter. C2 smooths the d.c. 
output. 

Greater sensitivity is obtained if a valve volt- 
meter is connected to Pl. The output voltage is 
some 15V at PI (positive) if the bridge was 
balanced with VI dark, and an average pocket 
torch shone into VI then at close range. 

A valve voltmeter should have two ranges giving, 
when connected to the photophone at P1, a f.s.d. at 
25V and at 25V. A suitable design for such an 
instrument will be included in the second part of 
this article. 

Sensitivities 

Using the dimensions shown in Fig. 2, with the 
specified components and voltages, and using all 
bright metal construction internally and the 
Perspex window, of the stipulated dimensions, 
ribbed but clear (i.e. not milky), half a volt of 
output voltage at PI respresents one foot -candle, 
to a good approximation. 

If greater accuracy is required, calibration by 
comparison with a standard foot -candle meter is 
required. On a moving coil meter connected to 
Pl, each 10µA deflection represents (approx- 
imately) one foot -candle illumination intensity 
reaching the window area of V1. The response is 
primarily to the blue component of the incident 
light, which is deliberate in the choice of valve 
type for VI, to match the response of photo- 
graphic enlarging papers -as one of the primary 
uses for this function of the unit will doubtless be 
as a darkroom exposure meter for making photo- 
graphic enlargements. 

As will be familiar to photo enthusiasts, the 
sensitivity of a conventional exposure meter is 

seldom sufficient for such purposes, and the 
accuracy also often insufficient. Whilst photo- 

HELP FOR HOME BUYERS 
When you are buying or selling property 

it is vitally important to know where you 
stand as far as the law is concerned. 
Ignorance or carelessness might cost you 
hundreds of pounds. There's sure to be a 
big welcome, then, for the new FREE 
LEGAL ADVICE SERVICE just 
announced by Newnes Property Advertiser 
and Holiday Guide. Every week, from now 
on, this paper will carry questions and 
answers on such topics as mortgages, 
insurance, surveying and general legal 
points. In addition any reader may have 
his own particular questions answered by a 
panel of experts simply by filling in a Query 
Coupon on the Legal Advice Page. Newnes 
Property Advertiser and Holiday Guide. 
which contains details of thousands of 
houses, flats, shops, business and holiday 
addresses, is on sale every Friday, price 4d 
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SIGNAL STR HNGTH 
COMPARA TOR 

An S -Meter and Timing Indicator 

BY J. LONGKISE 
EXPENSIVE communication type receivers 

often feature an S -meter on the front panel, 
to provide an indication of the strength of 

the carrier of the transmission to which the 
receiver is tuned. This can be extremely useful for 
comparing the signal strength of one transmission 
with that of another and for observing how the 
strength of a particular signal varies throughout 
the day and night. 

S- meters are used extensively by transmitting 
amateurs so that details of the received signal 
strength, of a station being worked, may be 
recorded and transmitted back to the operator in 
"standard " terms. Listeners on the short wave 
and amateur bands also find such meters useful for, 
apart from giving relative signal strengths, they 
can be employed for facilitating the adjustment 
and orientation of an aerial for optimum pick -up 
at one particular frequency or band of frequencies. 

Tuning Indicators 
Ordinary receivers in the domestic class rarely 

provide a definite means of indicating signal 
strength. Early models sometimes have embodied 
a so- called tuning indicator. This may be a simple 
milliammeter which operates across an uncalibrated 
scale, the idea being to tune the set for maximum 
deflection. 

More recent models have a magic -eye tuning 
indicator in which a fluorescent glow within the eye 
alters in width or shape depending upon the tuning 
of the station. In the past there have also been 
other forms of tuning indicators, some of which 
use ordinary low- voltage lamps or neon tubes for 
providing the indication in terms of light intensity. 

All these methods, including the S- meter, have 
much in common, and that is they invariably work 
from the receiver's automatic gain -control (a.g.c.) 
line. 

All modern receivers incorporate a.g.c., and 
there are two main ways of achieving this. The 
circuit in Fig. I shows the usual arrangement, 
where one of the two diodes in a double- diode- 
triode valve is employed exclusively for the pro- 
duction of a.g.c. bias. 

Diode A is the ordinary detector diode,' while 
diode B is the a.g.c. diode. To the latter is applied 
some of the i.f. signal from the anode circuit of 
the final i.f. amplifier valve VI, via a small 
coupling capacitor Cl. This diode rectifies the 
signal and produces across its load resistor, R1, a 
d.c. voltage whose value is proportional to the 
amplitude of the i.f. carrier -the stronger the 
signal, the greater the voltage across R I. 

Now, since the load is connected direct to the 
diode itself, the voltage developed is negative with 

respect to the chassis side of RI. A negative bias 
is thus produced which goes more negative with 
increase in signal strength. The voltage is fed 
through the filter comprising R2 and C2 -which 
eliminates residual i.f. signal no longer required - 
to the controlled valves in the receiver. 

In Fig. 2 is shown the other method sometimes 
used to produce an a.g.c. bias. Here only one diode 
is used. and in the case of a double- diode -triode 
valve, the redundant diode is connected to chassis 
out of the way. However, there may be only a 
single diode in the valve (such as a diode -pentode) 
or a germanium crystal diode may be used. 

The i.f. signal at the secondary of the i.f. trans- 
former is fed direct to the diode (diode A) and 
voltage due to the rectified signal appears across 
R1 and R2 in series. These are really the detector 
load resistors, and the audio signal is filtered 
through the coupling capacitor Cl to the volume 
control -this capacitor isolating the d.c. com- 
ponent, of course. 

The d.c. voltage across R2 is fed to the con- 
trolled valves through the filter made up of R3 and 
C2, as in the former example. There are various 
arrangements of these circuits, but the basic ideas 
given in the foregoing rarely differ in practice to 
any large extent. 

IFT HTt 

V 

Volume 
control 

AGC line C2 1 
T A 

Fig. 1: In this circuit a separate diode (diode 8) is employed 
for the production of an a.g.c. bias. Diode A is the 

ordinary detector diode. 
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Volume 
control 

AGC line T 
_ 

C2 

Fig. 2: Sometimes just a single diode is used for the dual 
functions of detection and a.g.c., as this circuit shows. 

Signal Indication 
A way is thus at hand for indicating comparative 

signal strengths simply by connecting a sensitive 
voltmeter between the a.g.c. line and chassis, as 
shown on the circuits. Although on strong signals 
the a.g.c. voltage may rise in excess of 1V negative, 
this is not a very practical method of connecting a 
signal indicating meter. 

The chief disadvantage is the very high resistance 
of an average a.g.c. line, this necessitating the use 
either of a valve -type voltmeter or a very sensitive 
moving -coil instrument. The indication given on 
an average voltmeter of round a 1,000tû /V sensi- 
tivity is negligible due to the loading of the meter 
on the high resistance feed and load circuits. 

When a magic -eye tuning indicator is employed, 
direct connection can be made to the a.g.c. line, as 
shown in Fig. 3, owing to the very high input im- 
pedance of the device, which is comparable to a 
valve -type voltmeter. 

There is yet another 
method of obtaining 
a meter indication 
related to the change 
in a.g.c. line voltage, 
and this is shown in 
Fig. 4. The valve here 
is the controlled i.f. 
amplifier, to the con- 
trol grid of which is 
applied the a.g.c. vol- 
tage through RI and 
the secondary of the 
first i.f. transformer. 
This is the normal 
method of applying 
a.g.c., and capacitor 
CI simply holds the 
bottom end of the 

a.g.c.line, secondary of the i.f. 
transformer at chassis potential so far as the signal 
is concerned. _ 

The valve usually has variable -mu characteristics, 

HT+ 

Tuning 
Indicator 

chassis 

Fig.. 3: Showing the circuit 
of a magic -eye tuning 
indicator and how this is 
connected direct to the 

and the gain of the stage is decreased progressively 
as the negative bias at the control grid is increased, 
such as would happen due to a rise in signal 
strength. Now, as the bias is increased, so the 
anode current of the valve decreases, and if this is 
monitored on a milliammeter as shown, the current 
indicated will have a relationship to the applied 
signal. For example, the stronger the aerial signal, 
the smaller the anode current, and vice versa. Such 
a meter, therefore, could be calibrated in terms of 
signal strength units or decibels to provide, at 
least a comparative indication of signal strength. 

ist. IF 
transformer 

C1 

R2 

To AGC line 

2nd. IF 
transformer 

Fig. 4: The anode current of a controlled stage decreases 
with increase in signal strength, and by connecting a 
milliammeter in the anode circuit as shown, relative signal 
strength is indicated. 

1311M 
Sensitivity 

To AGC 
line 

To 
'receiver 

chassis 

R3 10k 
Set zero 

0071 

O.1}iF 3V 
battery 

Fig. 5: A simple transistorised signal strength comparator. 

The idea would be to select a meter which would 
give full -scale deflection (approximately) under 
conditions of zero signal, and final adjustment 
could be made on a variable resistor in the cathode 
circuit (e.g., R2). Signal levels would then be given 
as something less than full -scale deflection, 

Transistorised Unit 
A useful transistorised signal comparator is given 

in Fig. 5. This can easily be built into a small 
-continued on page 321 
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The KENIL WORTH 
Public Address Amplifier 

* 10 Watt Output 

- 12 Volt Operation BY S. GIBSON 

* 5 Transistor Circuit 
THIS 10W amplifier has been designed to 
obtain the highest performance from a 
transistorised circuit. The unit lends itself 

particularly to outdoor power amplifier use where 
a car battery is available. It should have 
particular appeal for organisers of fetes, garden 
parties, outdoor sports, political meetings and 
so on. 

The electrical performance of the amplifier is 
good and there is no apparent distortion at full 
power -and, of course, there would be no mains 
hum when driven from a d.c. source. The unit 
can be made at a very reasonable cost and, as will 
be seen from the layout, it is of the simplest design 
from the constructional point of view. Indeed it 
would be possible for anybody with little or no 
previous experience of electronics to put this 
together. It is reasonably light to carry yet of a 
robust construction. Having transistors instead of 
valves, it should prove less prone to damage. 

Before going on to a detailed construction 

Fig. Ir The circuit 
diagram. 

3K1 
Input jack 

R3 
3.3k 

C2 G, 
100NF + 

RI 
3.3k 

VRI 
10k 

Volume 

88óñ 22k 

procedure the following is a stage -by -stage descrip- 
tion of the circuit. 

The amplifier requires a 12 -14V d.c. supply. 
This input is controlled by the on /off switch SI, 
connected in the negative lead. 

First Amplifier Stage 
The input signal is applied to the amplifier via 

a jack plug JKI to one end of the gain control 
VR1. A simple potentiometer was chosen here 
because it was envisaged that a pre -amplifier 
would be designed later which could incorporate 
tone correcting network and matching circuits for 
various types of microphone or gramophone 
pick -up. 

The signal from the gain control VR I is passed 
via R1 and CI to the base of Trl, which is 0071. 
This transistor is used in a conventional amplifier 
circuit. Adequate decoupling from the next stage 
is obtained by R3 and C2. 

Negative feedback from the secondary of the r- 
230R 

R12 

- ÓÓR7 
0 

15k 

R2 R4 
3.3M 33k 

C3 
8NF 

R6 
100k 

Tri 
0071 

e 

iU 
O u 

002NF 6ü 

Re 
4-7k 

R5 
430 

Tr2 
0072 

C6 

F 

Tone B 
VR2 

5k 

R13 
1k 

1000 k0 150000 5 1000 

Tra 
0025 

C9 

NF F 

3-50 
.30 

O 
51 -12V to 

-14V 

T2 
B 

O 

D 

ó 0 

o 
o 
E 

Output 
sockets 

+Ve 
o 
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Tags marked 'MC' denote 
connections to chassis. 

( +ve line) 

Output 
sockets 

T1 
Driver 

transformer 

Fig. 2: The underchassis wiring diagram. 

output transformer T2 is fed back to this stage via First Power Stage 
R6 and developed across R5. The values of these The first power stage employs an 0C25, Tr3. The 
two resistors were determined by balancing the gain output from this stage drives the final push -pull 
required and overall response of the amplifier. output stage. 
More negative feedback would 
in theory have given a better 
frequency response curve, but 
at the expense of gain. 

Second Amplifier Stage 

The second transistor tI'r2 is 
an 0072 which acts as a pre - 
driver stage to boost the signal 
to the power transistors. R7 
and R8 are the biasing resistors 
for Tr2. The emitter bias 
resistor RIO is bypassed by C6. 

High frequency tone correc- 
tion is provided in the collector 
load by the circuit consisting of 
a 10mH ferrite -cored Ll and 
the 0.02µF capacitor C5. 

Right -This illustration gives an 
idea of the layout of the amplifier. 
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The bias to Tr3 is provided by R12 and R13. 
The emitter bias resistor is R14 (which is a 100fí 
wire -wound type) and is bypassed by C9. Tone 
correction is provided in the collector load, which 
is the primary of the driver transformer Tl. 

Tone control is provided by VR2 which is in 
series with a 0.25µF variable top cut capacitor C8 
across the primary of T1. 

Final Stage 

The final stage comprises two 0C25 transistors 
(Tr4 and Tr5) in push -pull operation. These 
transistors do not need to be exactly matched, but, 
on the other hand, they should not be grossly 
mismatched. A variable bias network is provided 
by VR3 and R15. The setting -up of VR3 is dis- 
cussed later. The emitter bias resistor is R16 wire - 
wound. 

Output Transformer 
The output transformer T2 is a Repanco TT24. 

The circuit diagram shows the secondary connec- 

WIRELESS August, 1963 

tions for matching to a 31l loudspeaker. Con- 
nections for 150 output are shown in Fig. 5(b). 

Method of Construction 
The layout is comparatively simple although 

much care went into it to avoid any possibility of 
instability or unwanted feedback. 

Construction falls roughly into four steps: 
(1) Drilling the 10in. x 74in. x 2 }in. chassis 

to the template drawing provided (Fig. 3). 
(2) Wiring up the tag panel which contains com- 

ponents for the first two amplifier stages. 
(3) Assembly of tag strips, power transistors, 

transformers, potentiometers supply switch, input 
jack plug and output socket. 

(4) Wiring up the complete circuit. 

Step I -The chassis 

The components are all mounted on a normal 
10in. x 73in. x 2 }in. aluminium chassis. The dril- 
ling diagram Fig. 3 shows the position and size of 
the holes. The variable resistors VRI, VR2 and 
the jack socket require sin. holes; VR3 has a tin. 

T 
2 /4 

1V. 

Fixing 
holes 33/B 
for T2 

t 

1o" 

71/ 

Output 
sockets 

e 

24 11/2 

3% 
" 

Hole dimensions 
a......ip dia., b.....3/8 dia., c 4omm, 

d.._..4BA,e 6BA 

Material aluminium 

Tagstrip 2 

21/2' 

Rubber grommet 

Bend up along 
dotted lines 

Fixing holes 
for T1 

13/' 

3/8 n 

11 1 " 
1 /8 

Fig. 3: The drilling dimensions of the chassis. 

VR3 

21/2: 
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RADIO -AMATEUR GEAR 
EDUCATIONAL KITS 
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#9791770) 
TEST INSTRUMENTS 
H I - F I E Q U I P M E N T 

ïI /t the clearly-written instruction snanuals, 
IS gone can build any of our models- 

and care money! 
AMATEUR BANDS RECEI- 
VER. Model RA -I. Covers 
all Amateur Bands from 160 
to 10m. Special features incl. 
half lattice crystal filter, 8 
valves, signal strength 'S" 
meter, tuned R.F. amplifier I 

stage ... ... [39.6.6 

NEW! 5W HI -FI MONO AMPLIFIER. Model MA -S. 
A low- priced amplifier based on the S -33. Printed circuit 
construction makes it easy to build ... ... ... [10.19.6 
TAPE RECORDING /PLAYBACK AMPLIFIER. Stereo 
(TA -IS) [24.10.0 Monaural (TA -IM) ... ... ... C19.2.6 

STEREO CONTROL UNIT. USC -I. Luxury model 
with inputs to suit any pick -up or tuner ... ... [19.10.0 

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

£39.17.6. 

NEW ! 

"OXFORD" LUXURY 
TRANSISTOR PORTABLE. 
Model UXR -2. The ideal 
domestic, car, or personal por- 
table receiver. 10 Semi-conduc- 
tors. Send for full details. [14.18.0 

I! 
iii1i 

6W DE LUXE AMPLIFIER. Model S -33H. 
An inexpensive Stereo -Mono amplifier, with high sensitivity. 
Suitable for Decca Deram cartridge ... ... ... [15.17.6 
6 TRANSISTOR PORTABLE. Model UXR -l. Prealigned 
I.F. transformer;, Printed circuit, 7 x 4in. high flux speaker. 
Real hide case ... ... ... ... [12.11.0 SHORTWAVE TRANSISTOR PORTABLE. Model RSW -I 
Two short bands, trawler and medium ... ... ... ¿19.17.6 

HI -FI F.M. TUNER. Tuning 
range 88 -108 Mc/s. Tuning unit 
(FMT -4U) with 10.7 Mc /s. 
I.F. output ([2.15.0 inc. P.T.). 
I.F. Amp. (FMA -4U) complete 
with cabinet and valves, 
(C12.6.0). Total ... EIS.I.0 

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

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

AVAILABLE SHORTLY! 
MONO CONTROL UNIT. Model 
UMC -I. Suitable for cabinet mounting or 
free -standing. Ideal for use with MA -12 or 
similar amplifier requiring 0.25 v. or less for 
full output ... ... ... ... [8.12.6 

HI -FI EQUIPMENT CABINETS. Large range, in kit form 
or assembled and finished, available to meet various needs. 
Details on request ... ... ...from ¿6.19.6 to 129.8.0 
PORTABLE SERVICE OSCILLOSCOPE. Model OS -1. 
Compact portable scope, ideal for servicing and general work. 
Printed crct. Case 7f x 4,'- x 12 }in. long. Wt. only 10 1lb. [19.19.0 
Sin. OSCILLOSCOPE. Model O -12U. Wide band amplifiers 
essential for TV servicing, F.M. alignment, etc. T/B covers 
10 c/s -500 kc /s in 5 ranges ... ... ... ... [38.10.0 
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,000Mt3 

[13.18.6 

DX-40U 

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

[13.7.6 
HI -FI 18 W STEREO AMPLIFIER. Model 
S -99. Ganged controls. Stereo /Mono gram, 
radio and tape recorder inputs. P/B selection. 

S -33 ¿27.19.6 
HI -FI A.M. /F.M. TUNER. Covers F.M. 88 -108 Mc /s. A.M. 
16 -i0, 200 -550, 900 -2,000 m. Tuning heart ([4.13.6 inc. P.T.) and 
I.F. Amp. ([20.13.0). Printed circuit board. Total ... [25.6.6 
HI -FI SPEAKER SYSTEM. Model SS -UI. Two speakers 
in ducted port bass reflex cabinet. Bookcase model £10.17.6. 
Legs 1416 extra. 
MULTIMETER. Model MM -IU. Ranges: 0 -1.5 v. to 1,500 
v A.C. and D.C. ISO ILA-15A D.C. 0.2U to 20MÚ. 44ín. 
5011A meter ... ... ... ... 112.10.0 
R.F. SIGNAL GENERATOR. Model RF -I U. Up to 100 Mcls 
fundamental, 200 Mc /s on harmonics. Up to 100 mV output all 
bands 

if0 
AMERICAN HEATHKIT MODELS 
Full deuils of direct Mail Order Scheme and 
catalogue can be obtained from us for If- post 
paid. (FREE to Service Departments.) 

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

DAYSTROM LTD. 
Dept. P.W.8, GLOUCESTER, ENGLAND. 

A member of the Daystrom Group, manufacturers of the 

WORLD'S LARGEST- SELLING ELECTRONIC KITS 

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

¿74.19.0 
DX-100U 

Send me FREE BRITISH CATALOGUE (Yes /No) I 

Full details of model(s) 

NAME 

ADDRESS 

PW8' 
L 

www.americanradiohistory.com

www.americanradiohistory.com


318 PRACTICAL WIRELESS 

INEXPENSIVE 
BASIS OF 
A COMPLETE 
HI -FI SYSTEM 
OR TOP QUALITY 
RADIOGRAM 

August, 1963 

ADA M1N-- 
by LITESOLD 

These new ADAMIN micro 
soldering instruments supple- 

ment the well -known 
LITESOLD models for 

special applications and 
still further extend our 

very comprehensive 
range of specialised 

soldering equip- 
ment. 

Bit sizes now 
'Ain. to 4-(in. 

STEREO 55 
TUNER AMPLIFIER 
CHASSIS 

One compact chassis combines AM and 

FM tuners, Stereo Control Unit and two 
High Fidelity Amplifiers. For mono repro- 
duction the two amplifiers are used together 
so that up to IO watts output is available. 
Provision for tape recording and play back 

is made with a choice of inputs for crystal 
or ceramic pick -ups including the Decca 

Deram. The facilities are also available 
for use with a tape deck and its associated 
pre -amplifier. 
PRICE L29.18.0 

AF 208 AM /FM 
CHASSIS 

A high quality tuner amplifier chassis 

which can be used for the conversion of 
an existing radiogram or as the basis for 
building a new radiogram or reproducing 
system. A system which can include tape 

recording and play back as well as the 

normal AM and FM radio and record 
reproduction. 
PRICE £21.4.0 

Write for descriptive literature to 

ARMSTRONG (Dept. PAC.) 

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

A NEW ADAMIN MAINS 
MODEL 

The CIOL (shown on bench stand) is 
probably the smallest mains voltage 
model in the world. Bit dia. 3132in., 
length 7in., weight ¡oz. (less flex). 
Heats in 30 secs. 

Brochure No. 510 sent free on request. 

Sole proprietors and manufacturers: 

LIGHT SOLDERING DEVELOPMENTS LTD 

28 Sydenham Road, Croydon, Surrey 
Phone: CROydon 8589 Grams: Litesolo Croydon 

O IUüv2 

PRICE LISTS & INFORMATION ON 

Various Designs in 

Practical 

Wireless 

Radio 

Constructor 

Wireless R.S.G.B. 

World Bulletin 

SEND 6d. POSTAGE FOR 

OSMOR LTD 

CIRCUITS 

418 BRIGHTON ROAD 
S. CROYDON SURREY 
Telephone CRO 5148 
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(a) 

(o) 
Fig. 4: Above and below views of the tag p 

and two 6B.A. holes. The on /off switch requires 
a fin. hole. Otherwise all holes are 6B.A. or 4B.A. 
clearance. 

The dimensioning of the three power transistors 
calls for some comment. 

On the drawing (Fig. 3) the makers exact 
measurements have been used, but these are in 
millimetres. Similarly the size of all the holes 
marked C is given as 4mm. Conversion of 
course is easily done as 25.4mm equals 1in. A 
hin. or a 4B.A. clearance drill may be used for 
the holes marked C. 

Step II- Wiring up Tag Panel 
The main 18 -way tag panel carries most 

of the components for the first two transistor 
stages. Fig. 4(a) shows the layout on the top of 
the tag panel, and Fig. 4(b) the underside wiring 
connections. This should present no difficulties if 
this layout is followed carefully. There is an 
exception here, in as much as R9 should only be 
soldered to one tag until the tag strip has been 
mounted on the chassis. This is necessary in order 
to get at the nut securing the tag strip in position 
on the chassis. 

Care should be taken in soldering the transistor 
leads. P.V.C. sleeving about tin. long should be 
pushed on each transistor lead. The leads should 
not be shortened but soldered in as they are. A 
pair of pliers should be used to grip the leads 
between the soldering iron and the transistors. 
Soldering should be done as quickly as possible. 
The pliers will carry the heat away and the 
procedure will tend to protect the transistors 0071 
and 0072. 

Fig. 4(b) shows the underside wiring. This is in 

319 

fact best done first using 
22s.w.g. tinned copper wire and 
lmm sleeving. 

Step III- Assembly of Parts to 
Chassis 

Method of assembly of the 
parts on the chassis allows for 
individual preference, but the 
following is a pretty logical 
sequence. 

First, the power transistors 
Tr3, Tr4 and Tr5. Fig. 6(a) 
gives the connections to the 
0C25, power output transistors. 
Two stiff leads project through 
the mounting base. These can 
be identified as the base and 
emitter connections by refer- 
ence to Fig. 6. The collector is 
electrically connected to the 
mounting base. Collector con- 
nection later is made to a tag 
which is held in contact with 
the top of the mounting base 
by one of the mounting nuts. 
Each 0C25 transistor is in- 
sulated electrically from the 
chassis by a mica washer and 
two bushes. The chassis acts as 
a heat sink and the mica washer 

anel, is so thin that it gives minimum 
thermal insulation. Two 6B.A. 

tin. or #in, screws and nuts are used to clamp 
the transistors using the insulating bashes. 

The 18 -way tag panel which was assembled 
under Step II can next be assembled to 
the chassis. It is held by two 6B.A. screws with 

O 

Output 
sockets 

Output 
sockets 

o 

(a) '/ (b) 

Fig. 5: Output transformer connections for (a) a 3Ç) 
loudspeaker, (b) a 1552 loudspeaker. 

109mm 

f< 30.1mm 
Collector is connected to 

mounting base. 
0C25 
(a) 

Base Collector 

Emitter Coloured 
spot 

, 0071,0072 

(b) 

Fig. 6: Transistor connection details. 
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two +in. spacers or two 6B.A. 
nuts to keep it away from the 
chassis. 

The three potentiometers, VR1, 
VR2 and VR3, on /off switches, 

+6 

+4 
+2 

0 

m-2 
input jack JK1 and the output v 
sockets can now be assembled to 
the chassis. The rubber grommet 
carrying the supply lead into the a 

chassis is fixed in the appropriate 
}in. hole. 

Next the two 5-way panels 
carrying in due course R11, 
C4, C9, RI4 and R12 can 
be screwed to chassis by one 
4B.A. screw and nut each. 

Finally, the two transformers can be bolted to 
the chassis by the four 4B.A. screws and nuts with 
a 4B.A. solder tag under each nut in the case of 
T1. 

e 

August, 1963 

io 

12 

Curve A with minimum top cut 

Curve B with ful top cut 

20 

Step IV- Wiring the Circuit 
The 18 -way tag panel was wired up in Step II 

except that R9 was only soldered to one tag 

COMPONENTS LIST 
Resistors: 

RI 3.3kí2 R9 68012 
R2 3.3Mû RIO 1k0 
R3 3.3kû RH 2300 
R4 33k1 RI2 2.2k0 
R5 4351 RI3 Iki2 
R6 I00kû RI4 I00û 3W w -w' 
R7 15kû RI5 3.551 3W w -w 
R8 4.7kû RI6 I.30 3W w -w 
All 10% 5W carbon, unless otherwise stated. 
VRI 10kû carbon potentiometer 
VR2 5kû carbon potentiometer 
VR3 I00kf wire -wound potentiometer 

Capacitors: 
CI 100µF electrolytic 12V 
C2 I00µF electrolytic I2V 
C3 8µF electrolytic I2V 
C4 100µF electrolytic 12V 
C5 0.02µF paper 
C6 IOO.LF electrolytic 12V 
C7 50µF electrolytic 12V 
C8 0.25µF paper 
C9 5,000µF electrolytic 6V 

Transformers: 
TI Driver transformer (Repanco TT23) 
T2 Output transformer (Repanco TT24) 

Transistors: 
TrI 0071 Tr4 0C25 
Tr2 OC72 Tr5 0C25 
Tr3 OC25 

Other Circuit Components: 
LI IOmH choke (Repanco CH2) 
JKI Jack socket (Radiospares) 
SI On /off toggle switch s.p.d.t. 

Miscellaneous: 
Two -way output socket panel. Two control 
knobs. Three mica washers (Mullard 56201B) 
and six insulated bushes (Mullard 56201A). One 
eighteen -way miniature tag panel. Two 5 -way 
tag strips. Chassis 10in. x 7;in. x 2 +in. Quantity 
of 4 or 6 B.A. screws, nuts and solder tags. 

loo logo 
Frequency in cycles per second 

Fig. 7: Response curves. 

until after assembly to the chassis: the other lead 
of R9 can now be soldered to the tag. 

The input jack is wired to the volume control 
potentiometer VR1 and connections made to the 
appropriate points on the tag panel as shown on 
the wiring diagram. 

Wiring of the power stages according to the 
wiring diagram and layout diagram should present 
no difficulties. Care should be taken to solder the 
leads to the base and emitter tags of Tr3, Tr4 and 
Tr5 as quickly as possible. This will avoid damag- 
ing the transistors. 

Connection of the output transformer T2 
( Repanco TT24) will vary according to whether a 
3i1 or 1511 loudspeaker is being used. Fig. 5 shows 
the connections for both these impedances. For 
a 311 loudspeaker the split windings of the 
secondary are connected in parallel, that is E and 
C are connected and the, loudspeaker is connected 
across Band E. 

For 15í1 output C is connected to D and the 
loudspeaker is across B and E. 

R16 is given as 1.351 wire -wound. This resistor 
acts as a stopper or protection device for the 
0C25's to prevent thermal runaway. The value 
was, set at 1.311 as that which would cause the 
circuit to operate in Class A condition. Probably 
the easiest way to obtain the 1.3!2 is to wind it if 
there is a meter for measuring resistance available. 
The value is not too critical say within 0.30. Two 
311 resistors in parallel would also be satisfactory. 

10000 
20000 

Operating Conditions 

As has been explained this amplifier has been 
set to operate in Class A, since this gives the best 
possibility of reducing any distortion. However 
this does mean that there is a high quiescent 
current. The quiescent current of the amplifier 
under Class A conditions is 600mA, and VR3 was 
adjusted to obtain this figure. This control can 
also be adjusted to give a condition approaching 
Class B with the current in the quiescent conditions 
between 250 to 375mA. This, of course, means that 
there is less drain on the d.c. supply. 

Under the Class A condition the quiescent 
current is 600mA as stated and the current for full 
power output is 1.2A. Current to the final stage is 
100 -150mA for each 0C25 of the output stage. 

The supply required is 12V d.c. and mains 
operated supply units to give this voltage at 1.2A 
are available, although it is envisaged that a unit 

www.americanradiohistory.com

www.americanradiohistory.com


August, 1963 PRACTICAL 

of this kind to go with this amplifier will be 
designed in due course. As stated previously, an 
ordinary car battery gives this order of current 
without difficulty for a long time and the amplifier 
was designed with this fact in mind. Where com- 
plete portability is required away from a mains 
unit (if available) or from a car battery, it would 
be possible to operate the amplifier for a short 
time from lantern batteries. In this case when not 
in use the amplifier should be switched off to 
allow the batteries to recover. According to the 
state of charge of a car battery, the voltage may 
vary up to 14V and the amplifier will accept this 
input. 

Performance 
As has been explained the negative feedback has 

been adjusted to give a balance between gain and 
performance, and Class A conditions for the 
amplifier should bring operation under best con- 
ditions from the point of view of distortion. 

The variable resistor VR2 provides a tone 
control adjustment by giving a varying degree of 
top cut. The effect of this is shown on the 
approximate response curves in Fig. 7 which give 
an indication of the response with the top cut at 
a minimum (curve A) and with full top cut in 
operation (curve B). 

The -3dB points with no top cut are 
approximately 150c /s and 14,000c /s; with all the 
top cut in circuit the -3dB points are 
approximately 150c /s and 8,000c /s. These figures 
are approximate but give an indication of the 
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performance. For public address systems the fre- 
quency response of 150c/s to about 8,000c /s is in 
fact a desirable range of frequency reproduction. 

Response figures apart, the proof of the 
amplifier is in the listening, and all those who have 
listened to this amplifier have found it very 
acceptable. 

Conclusion 

Having completed the amplifier and adjusted it 
to obtain the required conditions, the remaining 
operation in the design as it stands is to make the 
bottom cover. This cover consists of a piece of 
18 gauge aluminium sheet cut to approximately 
7 }in. x loin. A piece of insulating paper is glued 
on the aluminium sheet on the side facing into the 
chassis to prevent any possibility of touching the 
tags on the driver and output transformers; this 
insulating paper should be approximately 5 }in. x 
8in. in size. 

This bottom plate is fixed in position by four 
plastic- headed fixing buttons. These fixing buttons 
are not easy to obtain but are often held in stock 
by motor dealers because they are widely used for 
attaching panels and the like in motor cars. A 
quarter -inch hole is drilled through the corner 
supports on the chassis and a similar hole in each 
corner of the bottom plate. These fixing buttons 
can be levered out with a screwdriver and being 
very springy will click into position again very 
easily. 

With the completion of this bottom plate the 
amplifier is finished and ready for use. 

Signal Strength Comparator 
-continued from page 313 

plastic case, such as one of these sold by popular 
stores as sandwich containers. A metal case should 
not be employed on account of the danger that 
may arise when used with a " live " chassis type 
of receiver. 

The circuit is perfectly straightforward, and a 
Mullard OC71 transistor is connected in the 
" earthed -emitter " mode. The collector load is 
formed by R3, R4 and R5 in conjunction with a 
milliammeter of ImA f.s.d. The emitter is con- 
nected to battery positive through a 470t1 resistor 
which provides stabilisation, and the instrument is 
operated from a 3V battery, such as two 1.5V cells 
in series. 

The a.g.c. line voltage is applied to the base 
through the sensitivity control R1, and Cl clears 
all traces of residual i.f. signal from the base 
circuit. 

With the instrument connected to the a.g.c. line 
of a receiver and with the instrument and receiver 
switched on (the latter with the aerial disconnected) 
the milliameter should be set to zero current by 
adjusting the " set zero " control R3. 

The aerial should then be connected to the 
receiver and the strongest possible signal tuned in. 
This will cause the milliammeter to deflect, and 
the extent of deflection can be controlled by the 
" sensitivity " control R1. This should be adjusted 
to give almost full -scale deflection. 

Thus, relative to zero and f.s.d., the milliammeter 
can be calibrated as required in terms of signal 
strength units or decibels. a 

Handbooks for Enthusiasts! 

GET 
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TODAY 
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* TRANSISTOR RADIO CIRCUITS. Construct- 
ional details of receivers, basic principles 
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test instruments. 
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A 

Top Band R.T. 

Transmitter 
By G3OGR 

HT+ 

Tune 52a 
51 

Z 
Tx 

August, 1963 

THIS transmitter is intended for use in the 
I.8 -2Mc /s band, and can be operated by a 
licensed amateur at the full permitted input of 

10 watts. A push -pull modulator is incorporated, 
designed for use with a crystal microphone, and 
this gives very satisfactory modulation and speech 
quality. The transmitter is controlled by a variable 
frequency oscillator (v.f.o.) so that it can be 
operated anywhere in the band, and no frequency 
crystals, as required for a crystal- controlled 
transmitter, are necessary. A separate power pack 
is used. 

The R.F. Section 
Fig. 1 shows the complete r.f. section of the 

transmitter. VI is the v.f.o. tunable from 1.8- 
2Mc/s. This stage employs series tuning, with a 
high slope pentode, and if construction is rigid, 
sufficient frequency stability is obtained. VC1 is 
the v.f.o. tuning capacitor. 

V2 is a pentode buffer, and VR1 allows the 
output of this stage to be adjusted, to secure 
correct grid drive to the power amplifier. No tuned 
circuits are used between V1 and V2, and the 
anode circuit of V2 is broadly resonant at about 
1.9Mc /s. This arrangement avoids any need for 
tuning the buffer stage, and 4mA p.a. grid current, 
which is more than adequate can be obtained 
throughout 1.8- 2Mc /s. 

For the power amplifier, a 6BW6 is used. In 

R7 

C10 
1,000pF ' 

5.6k 

II 

Modulator 

2.5mH 
R. C. C14 
L4 o05yF 

0- L5 

Fs( 000' 
55ÓpF 

C3 
01.F 

a 

I 

II 

Receiver 

52b 
Rx 

3 4 
C4 

1pÓÓpF 
R5 

100k 
R10 
loon 

A 
Ci 

25pF 
C5 

p00pF' 

L2 
R.F.C. 
2.5mH 

Fig. I t The r.f. section of the circuit 

53a 1 _ 53b 

G 

VC 3 
2x50opF 

HT- 
) 
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such equipment, a 5763 is often fitted, but the 
6BW6 was found satisfactory, and can easily be 
loaded up to full input. Should a 5763 be to hand, 
it may be used by wiring the holder to suit. 
Operating bias is obtained in the usual way by 
voltage drop across the grid resistor. The 100 ohm 
cathode resistor furnishes protective bias, limiting 
anode current in the absence of grid drive, or 
when the stage is off tune. 

The popular type of a output circuit allows the 
transmitter to operate into many kinds of end -fed 
aerials. For other aerials, a small aerial tuner can 
be used as a separate unit. 

When the "Tune" switch is closed only the v.f.o. 
and buffer stages are operating. This allows the 
v.f.o. to be adjusted to the required frequency by 

Crystal 
R11 r 22k 

R12 
22 
MII - C15 

200pr 

R15 

R13 / R16 
220k 220k 

R14 
1.8k 
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corresponds to about 40V bias across the 20k0 
grid resistor. 

With the meter switched to show cathode 
current, aerial loading is adjusted, as explained 
later, to obtain a reading of about 40mA, with a 
250V h.t. supply. This indicates 250 x 0.04, or 
10 watts. As the meter reads the combined cathode 
current, there is a slight safety margin against 
exceeding the 10W limit. 

Modulator 
Fig. 2 shows the modulator circuit. V4 is à 

double triode, with an r.f. filter in the microphone 
circuit (R11 and C15). With the crystal micro- 
phone used, adequate modulation was obtained, 
so the cathode by -pass capacitor was omitted from 

Rx 
52c ---_..FitF 

Tx 

3 

C18 
05 
2 

Fig. 2: The modulator stage of the circuit. 

listening for the carrier on the station receiver. 
The p.a. grid drive may also be adjusted by VR1, 
if necessary. 

The "Transmit- Receive" switch S2 controls the 
transmitter, switches the aerial from receiver to 
transmitter, and also silences the receiver loud- 
speaker, if necessary. When working, this gives 
single knob control of the station, for easy chang- 
ing from transmit to receive. 

A single meter Ml, with switch S3, reads grid 
and cathode current. R.F. output is not much 
influenced by quite large changes in grid current, 
but begins to fall off with less than 1mA. VR1 is 
thus adjusted to obtain between 1.5mA and 2.5mA 
grid current, as shown by the meter. Here, 2mA 

the second triode. If more gain is required, for a 
microphone with a lower output, a 25µF 
capacitor may be wired in parallel with R14. 

Two 12A6's are used in the modulator, as these 
are easy to obtain and inexpensive, and originally 
employed in equipment using the surplus modula- 
tion transformer. These valves have 12.6V heaters, 
so they are run from a small 12.6V heater 
transformer. 

Other small output pentodes or tetrodes, able 
to deliver some 5 watts or so in push -pull, would 
be satisfactory. The modulating impedance of the 
p.a. (V3) is approximately 6,200 ohms. The 
optimum load for various output valves other 
than the 12A6's may be found from valve data, 
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Resistors: 
RI 681a1 
R2 47kí2 
R3 22kí2 
R4 27kí2 
R5 I00kf2 
R6 33k11 
R7 5.6k fl 
R8 2OkQ 
R9 I0kS2 
SRI and SR2 shunts 
VRI 100k pot. 

RIO 10052 
RII 22k1 
R12 2.2MS2 
RI3 220k 12 

R14 1 8ki2 
RIS 47k1 
R16 220k12 
R 17 440 S2 

COMPONENTS LIST 
Valves: 

VI 6AM6 
V2 6BA6 
V3 6BW6 

VR2 500k pot. 
Capacitors: 

CI 25pF Cl2 
C2 0.01µF C13 
C3 001µF C14 
C4 I,000pF CI5 
C5 I,0.00pF C16 
C6 100pF C17 
C7 0.014F C18 
C8 0IµF C19 
C9 I00pF C20 
C10 I,000pF C2I 
C I I I ,000pF 
TCI 30pF trimmer 
VCI 25pF miniature variable 
VC2 250-500pF - VC3 2x500pF 

0.01µF 
0- I µF 
0.005µF 1000V mica 
200pF 
0.0I µF 
8µF 350V 
0.054F 
50,LF 25V 
2,000pF 
2,000pF 

V4 
V5 
V6 

12AT7 
12A6 
I2A6 

Transformers: 
TI Push -pull input transformer, surplus 

SCR522, 1:2 ratio or similar 
T2 Modulation transformer, surplus SCR522, 

ratio 2:1, or similar 
Inductors: 

LI See text 
L2 R.F. choke 2.5mH IOOmA 
L3 See text 
L4 R.F. choke 25mH IOOmA 
L5 See text 

Switches: 
SI On /off toggle switch 
S2 4 -pole, 2 -way rotary switch 
S3 2 -po!e, 2 -way rotary switch 

Meter: 
M I 0-I mA meter 

Miscellaneous 
Two B9A holders. Two B7G holders. B9A 
screen. Two octal holders. Four -sided chassis 
12 x 7 x 3 and 12 x 7 panel (Home Radio, 
Mitcham). Knobs, etc. 

and the ratio of the modulation transformer T2 
can thus be calculated in the usual way, if 
necessary. New multi -ratio modulation trans- 
formers are obtainable, allowing correct matching 
of any output stage. 

Both the r.f. and the modulator sections are 
built on a common chassis, with meter and all 
controls except the power pack on /off switch. 

Chassis 

This is 12in. x lin. x 3in. deep, so that the v.f.o. 
may be constructed underneath. A four -sided 
chassis is required, for rigidity, and a 12in. x 7in. 
panel is held in place by the component nuts. 
The positions of the valveholders and other items 
will be seen from Fig. 3. 

TO BE CONTINUED 

Fig. 3t The above- chassis layout of components. 
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RADIO &s T. V. 

COMPONENTS 
[ACTON] 

LIMITED 

L A.M. F.M. PERMEABILITY TUNER FOR ALL TRANSISTOR 
OPERATION. Size 24 z 2 }In. approx. By famous manufacturer. 
A.M. -I.F. 470E0/e. F.M: LF. 10.7Mcle A.M. ooverage from 1,820 Kc/s- 
525KoIL F.M. coverage 108Mcls- 88Mcla Circuit diagram 2/6, FREE 
with Tuner. 281 -, plue 1l. P. 4 P. 

2. TRANSISTORISED POCKET RADIO with printed circuit, mini- 
earpiece, high gain terror slab aerial No aeelal or earth required. 
To build yourself for completely perennel listening. 41 z 31 z 1 }In. 
Luxembourg in favourab,e areas. Only 211 -. P. P. 2/6. Ail part. 
available eeparatel,. 

3. A.C./D.C. POCKET MULTI -METER KIT. 21n. moving eon meter 
male calibrated in A.C./D.C. volts, ohms and mlluampe. Voltage 
range A.C. /D.C. 0.50, 0- 100, 0250, 0-500. MiWampe 0 -10, 0.1000 
Ohms ranges 0- 10,000, 0. 100,000, 19/4 P. 4 P. 2l -. Wiring diagram 
1 / -, free with parts. 

4. SIGNAL GENERATORS: Cash 27.5.0. or S0/- deposit and 0 monthly 
payments of 2116. P. & P. 818. Coverage 100 kets to 100 Mole on 
fmdamertala and 100 Mcle to 200 Male On harmonica Case 10 z 
61 z .i }In. Three miniature valves and Metal Recbfer. A.C. mains 
200 /250v. Internal modulation or 400 c.pa. to depth of 30 per cent. 
Modulated or ,mmodulated R.F. output continuously variable 100 
ruilhaOfto. C.W. and mod. switch. variable A.F. output. Magic 
eyes output indicator. Accuracy 2 per cent. 

5. SIGNAL GENERATORS. Cash 845.0. P. 4 P. (1I0. Coverage 
120 kc /a to 84 Mc /. Case 10 z 81 z 441x. Size of scale 04 z 81in. 
2 valves and rectifier. A.C. main 230 -250v. Internal modulation 
of 400 c.p.e. to a depth of 30 per cent, modulated m ummodulated 
B.F. output continuously variable 100 mdWvolt. C.W. and mod. 
ewítch variable A.F. output and moving con output meter. Aoamaey 
± 2 per cent. 

6. STAAR 45. 9 y, BATTERY RECORD PLAYER complete with ptek -lip 
and deck. A completely portable player. Heed protected by plardic 
dome with a brush which clean the stylus ea It rises Into playing 
position. 45 r.p.m. Auto mot, switch governed rooter, attractive 
two -tone grey finish. 2$9.0. P. k P. 2l-, 

7. CARRYING CASE for STAAB 45 or COMPLETR KIT beaotl[.By 
styled la two tone with record compartment. Specially dealgned te 
take player and amplifier. Just mrew in and connect up. AU parts 
available separately. Ogee only 22/0. P. 4 P. 5h CoMPleta k1t. 
25.10.0. P. & P. 5i -. 

8. TRANSISTORISED AMPLIFIER, suitable STAAR 45. Output 1 watt, 
Size 44 z 21ín. Printed circuit, tone /volume controls plus 4 transistor. 
Push -pull output complete with Sin, moving coil speaker. Bdä 
and tested, 4915. P. 4 P. 2h, 

9. CHANNEL TUNER LF. 18.19 Mc/a. Continuously tunable frees 
174.218 Ml/s. Valves required -PCF80 and POC84 On serfs). Cover 
BBC add ITA rangea Also Police, Fire and Tads, etc. Brand sew 
by famous maker, 10 / -. P. & P. 3I, 

10. B.S.R. MONARCH IIA14 WITH FUL-FI HEAD. 4-epeed, plays 10 
records, 12ín., 10 /n. or 71n. at 18, 93, 45 or 78 r.p.m. Intermtzs 
7in., 10m. and 1210. record. of the tame speed. Has manual play 
position: e bseboardb411n below baseboard 421in. 11 Fitted with PW-F1 
turnover crystal head, 25.19.6. P. 4 P. 8/6. 

1L POCKET MULTI- METER. Size 31 x 21 z 111n. Meter else 21 z lita. 
Sensitivity 1,000 O.P.V. on both A.C. and D.C. A.C. and D.C. volt. 
0 -15, 0.150, 0- 1,000. D.C. current 0.150 ma. Resistance 0.100KO. 
Complete with test prods, battery and lull instructions, 55/0. Plu 
1/0 P. & P. 

12, 8 -watt PIISH -PULL 4 VALVE AMPLIFIER plu METAL RECTIFIER. 
A.C. mains 200 -250 v Size 104 z 84 z 241n. 5 valves. For nus 
with ail make. and - types of pick -up and mike. Negative feed back, 
Two Input, mike and gram, and metro,. for same. Separate control. 
for Base and Treble lift. Response flat from 40 cycles to 15 kola. 
2 dB down to '20 Itch. Output 8 watts at 5 per cent total distortion. 
Noise level 40 dB down all hum. Output tra0stotmet tapped for 3 and 
15 ohms speech colle. For une with Std. or L.P. recorde, musical 
Instrumenta such as guitar. oto. Suitable for small halls, 23.19.4 
P. & P. 6/ -. Crystal mike to sult 16/ -. P. 4 P. 2/ , Sin. P.M. Speaker 
to nuit, 12 /6. P. & P. 2/, 

13. INDOOR AERIAL for ITV /HBO /FM. Complete with etanda l co -axial 
plug. Heavy chrome extending dipoiee -7ft. fully extended. Plugs 
straight into TV or VIII' Tuner. Fully directional, 10/6- P. & P. 1/6. 

14. NO MORE FLAT BATTERIES. Charge your own battery overnight 
with this wonderful little charger. Output 0 and 12 volte, 2 amps. 
Input 200.250 v. A.C. malin. Main fume incorporated. Attractive 
silver hammer finished cas, n x 3 z Sin. Complete with leads and 
battery clip.. only Ill -. P. & P. 9/0, 

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

ALL ENQUIRIES S.A.E. 
GOODS NOT DESPATCHED OUTSIDE U.K. 
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SUB -MINIATURE 

ELECTROLYTICS 

FOR TRANSISTOR 

CIRCUITS 
These capacitors are ideal for miniaturised 
transistor circuits such as in pocket radios. Each 
is available with wires at opposite ends for hori- 
zontal mounting ( "H "), or at one end for vertical 
mounting ( "V "). 
Connection wires are welded for low resis- 
tance contact and solder coated for ease of 
assembly. The standard length is If' for the 
horizontal range, cropped to , -6' for the vertical 
range. 

August, 1963 

The capacitors are in insulated seamless) 
aluminium cases and sealed with a synthetic 
rubber bung. 
Capacitance and Tolerance Standard mien. 
ance is -20 %+ 100% of the rated capacitance. 
Operating Temperature Range: -20 °C to 
+60°C. 

T.C.C. 
TYPE 

CASE SIZE 
IN INCHES 

D L C 

CE.8 .. # 0.14 

CE.9 . . if 0.2 

MAXIMUM D.C. WKG. 
VOLTAGES AND 

CAPACITANCE (/SF) 

3V. 6V. 10V. I S V. 25V. 50V. 

100 

250 

80 60 40 25 

200 160 100 60 

8 

20 

THE TELEGRAPH CONDENSER CO. LTD. 
RADIO DIVISION NORTH ACTON LONDON W.3 Tel: ACOrn 0061 

ANEfY-PRACT/CAL WAY 
of UNDERSTAND/NG' 

..Your Career 
FOR ..Your Own Business 

An Absorbing Hobby 

RADIOSTRUCTOR 
LEADS THE WORLD 
IN ELECTRONICS TRAINING 

Radio : Television 
Electronics 

including: Transistors; VHF. FM; Hi -Fi equip- 
ment; Computers; Servo -meths; Test instru- 
ments; Photo -electrics; Nucleonics, etc. 

Radiostructor -an organisation specialising in 
electronic training systems -offers a new self - 
instructional method using specially designed 
equipment on a "do -it- yourself" basis. You learn 
by building actual equipment with the big kits 
of components which we send you. 
You advance by simple steps, performing a whole 
series of interesting and instructive experiments - 
with no complicated mathematics! Instructional 
manuals employ the latest techniques for showing 
the full story of electronics in a practical and 

interesting way -in fact, you really have tun whilst 
learning! Fill in the coupon below for full particulars. 

MST NOW 
TO RADIOSTRUCTOR (DEPT. G107) 

READING, BERKS. 

Please send brochure, without obligation to: 

*Name * 
BLOCK 
CAPS Address 

PLEASE 
(We do not employ representatives) 8/63 

- 
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7 VALVE 

STEREOGRAM 
CONTINUED FROM PAGE 243 OF THE JULY ISSUE 

TO commence wiring -up, first prepare the 
four -way power supply cable; this may 
conveniently comprise a suitable length 

(according, to the dimensions of cabinet in which 
the receiver is to be housed) of twisted twin red/ 
black flex (for the h.t. supply), and twisted twin 
plain flex (for the heater supply). One end of the 
cable should be terminated with an octal plug. 
Wire the red lead to pin 6, the black lead to pin 1, 
and the plain leads to pins 2 and 7, the pin num- 
bers being numbered from below the plug, in the 
same manner as an octal valveholder (into which, 
of course, it is to be plugged on the power supply 
chassis when the latter is constructed). Thread the 
other ends of the four -way cable through the }in. 
grommeted hole in the top left hand corner of 
the main chassis (Fig. 2), and anchor the ends 
beneath the chassis as follows: the red wire (which 
is h.t. positive), leave free for the moment (later 
this will be soldered to the h.t. connection on the 
5 -way tagboard); the black lead to the solder tag 
mounted on V4 valveholder; the twisted plain 
leads to pins 7 and 8 of this same valveholder 
(these being the heater tags for a 6SL7 valve), and 
at the same time, earth pin 8 to the nearby solder 
tag. Note that this is the only point at which the 
heater supply is earthed. Now carry out the wiring 
to all other valve heaters. using twisted plastic 
flex, starting from pins 7 and 8 of V4 just 
mentioned to include pins 2 and 7 of every other 
valveholder. Keep this wiring pressed down close 

HTI- 

R12 

r 

R7 12 

T 1. 
18 

1 

l- 
Anode 

V6 
(pin 5) 

Cathode 
V6 

(pin 2) 

R11 
C 
11 

Anode Cathode 
V4 V4 

(pin 2) (pin 3) 
Chassis 

connection 

By J. B. Willmott 

to the chassis. Also wire in the clip -on pilot bulb - 
holders (which must be of the two -pole "isolated" 
type) mounted on the tuning dial assembly. 

Wiring of this receiver is greatly simplified by 
the use of two tagboards for supporting many of 
the resistors and capacitors, and the preparation of 
these should next be undertaken. Figs. 3(a) and 
3(b) clearly show what is required, and if care is 
taken when mounting and interconnecting the 
various components, no trouble should arise. 
Observe carefully the polarity of the electrolytic 
capacitors. Short lengths of wire, about 4in. long, 
can be attached to the lower tags where shown, 
in readiness for connecting into the circuit when 
the tagboards are mounted in position, when these 
leads can be trimmed down to the requisite 
lengths. 

Screened Leads 

It is not proposed to give detailed point -to -point 
wiring instructions -any constructor of average 
experience should be able to carry out wiring 
satisfactorily by reference to the theoretical 
diagram (Fig. 1), in conjunction with Figs. 3, 
4 and 5. The only " tricky " parts are pos- 
sibly the connections to the wavechange switch, 
and to the dual -gang potentiometers, but a 

H T+ 

R4 

I 1 

C3 

1 

C4 R5 C9 R10 C10 

I T T T , R9 T 

Cathode 
VI (pin 5) 
and V2 

(pins 5.8) 

Screen grid 
V1 and V2 

(pin 4) 

Diode load 
connection 

of IFT2 

To radio positions on wavechange 
switch (stereo sections) 

Chassis 
tonni c t'n 

Fig. 3(a): Showing the connections of the anode and Fig. 3(b): The connections of the screen grid and cathode 

cathode components of V4 and V6. components of VI and V2 and the diode load filter. 
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To Sid To grid 
common V4(pin4) 

To Sic 
common 

SI 

To 
R19 

To 
7 Make sure that a suitable loud- 

speaker (3S2 impedance) is con- 
nected to each of the output 
sockets, and insert the octal power 
plug into the socket provided on 
the power supply chassis. Set the 
volume control to minimum, the 
balance control to mid -way, and 
the wavechange switch to the 
" gram " position (fully clockwise). 
Slowly turn up the volume control, 
and at maximum setting a faint 
hum should be audible from each 
speaker. Place the blade of 
a screwdriver on each of the 

" live " pick -up sockets in turn, when a loud hum 
should be heard from first one loudspeaker, then 
the other. Keep the screwdriver blade on one 
of the pick -up sockets, and try the effect of rotat- 

Initial Tests 

August, 1963 

VR1 

fTuning 
drive 

Wavechange I Volume 
switch L control 

Balance 
control 

Fig. 4: The wiring of the dual volume and balance potentiometers. 

methodical approach, taking each tag in turn, 
should obviate errors. The following connections 
should be carried out in screened wire, the outer 
screening being earthed to any convenient earth 
tag at one end of each lead; from 
C20 to the wavechange switch; 
from the " live " pick -up sockets 
to the wavechange switch; from 
the wavechange switch to the 
," top" of each section of the 
dual -gang volume control: from 
the " slider " of each volume 
control to the control grids of 
V4 and V6; from C13 and C17 
to the end " tags of the balance 
control, and finally from the 
" centre" tags of the balance 
control to the top cap connec- 
tions of VS and V7. Note that a 
grid stopper resistor (R14 and 
R19) is mounted as close as pos- 
sible to the top -cap grid connec- 
tion of V5 and V7. 

When wiring up the r.f. and i.f. 
circuits, short, neat wiring is 
particularly important, otherwise 
uncontrollable oscillation, or at 
the very least, a disappointing 
standard of sensitivity on radio 
signals, will result. Check over all 
wiring carefully. 

: : :_. ;; ., 

The Power Supply Unit 
Construction of this unit is very straightforward, 

and practically all the necessary information can 
be gleaned from Figs. 6 and 7. The chassis used 
in the prototype measured 11 fin. x 6in. x 21 in., 
but as the layout is in no way critical, practically 
any type of chassis will serve, so long as the com- 
ponents can be accommodated. Drilling dimen- 
sions applicable to the prototype are given; if a 
different make of mains transformer and smooth- 
ing choke are used, the actual components should 
be used as marking. templates. 

Note that rubber grommets should be provided 
in all holes through which leads pass between 
components above the chassis and those below. 

Do not test the power supply unit without any 
"load " connected, as the high voltages produced 
may cause breakdown of the electrolytic capacitor 
C21. 

A view of the underside of the receiver chassis. 

AERIAL CHANNEL 'N 

c 1 
Mixer grid V7(T.C) \U N 

and VC1A / b .1^ 
Tchassis /OG N ; 

To 'Won Li 
To'W'on L2 

No connection 
[, 

To W on L3 

c 
To PC2 

To stereo RU 
'A' socket 

To VR1A 

To stereo PU 
'B' socket 

To VR1B 

t ' 

To chassis To C20 
OSCILLATOR 1 CHANNEL'B' 

Fig. 5: The wiring of the wave- change /gram switch. 
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ing the balance control; this should 
be found to vary the output of the 
two channels, one increasing as the 
other decreases and vice -versa 
when the blade is transferred to the 
other pick -up socket. 

Receiver Alignment 

Set the signal generator to pro- 
vide a modulated output of 
465kc /s, switch it on and allow 
some five minutes for it to warm 
up. Meanwhile, remove the top 
cap connection to VI, and temp- 
orarily wire in (using crocodile 
clips) a 100kí2 resistor between the 
top cap and chassis. Using the 
" direct " output leads from the 
signal generator, connect them to 
the top cap of VI and to chassis. 
Make sure that the wavechange 
switch is set either to the long or 
medium wave position (i.e. not 
to " gram " as the r.f. and oscil- 
lator circuits would be rendered 
totally inoperative). With the volume control at 
maximum, turn up the generator output until the 
note is heard in the loudspeakers. Now, using the 
sharpened end of a plastic knitting needle (or a 
proper trimming tool if you possess one), adjust 
the cores of the i.f. transformers in turn, begin- 
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240 - 
250V 

220- i 230V 
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210V 

AC 
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On -Off 
switch 

Fig. 6: The circuit of the power supply. 

ning with the secondary of IFT2, following with 
- the primary of IFT2, the secondary of IFTI, and 

finally the primary of IFTI. Repeat the process, 
and as the circuits come into tune, reduce the out- 
put from the signal generator to the lowest pos- 
sible level consistent with an audible output from 
the loudspeakers. 

Next replace the " direct " output leads of the 
signal generator with the " dummy aerial," and 
connect them between the aerial and earth 

A rear view of the main chasers. 

sockets of the receiver. Remove the temporary 
100kí3 resistor from the top cap of V1, and replace 
the cap and lead going to the fixed plates of the 
mixer tuning section of the 2 -gang capacitor. Set 
the wavechange switch to medium waves (fully 
anti -clockwise), and the dial pointer to the 200m 
mark. Set the generator to 1,500 kc /s, and adjust 
the output until a signal is audible, if necessary 
slightly rocking the tuning control of the receiver. 
Now adjust TC3 and TC1 for maximum response 
with the dial pointer correctly indicating 200m: 
again, keep the output from the generator to 
lowest level possible. Now turn the receiver dial 
to 500m and the generator to 600kc /s, and adjust 
the cores of L3 and LI for maximum response. 
Repeat these adjustments at 200m (1,500 kc /s) and 
500m (600kc /s) several times until no improve- 
ment can be heard. 

The only station likely to be required on the 
long waveband is the BBC Light Programme, 
and this adjustment is best carried out on the 
actual signal. Turn the wavechange switch to the 
long wave position, and search for the 
programme in the vicinity of 1500m on the dial. 
As soon as it is located, try to bring it into tune 
by adjustment of TC2 and the core of L2, but on 
no account touch TC3 or L3 in the oscillator 
section, as this would. of course, completely upset 
the medium wave alignment previously carried 
out. If it is found that the BBC Light Programme 
" peaks " at a point removed from the 1500m 
mark on the dial, some slight adjustment of the 
long wave oscillator padder PC2 is called for. 
Try the effect of connecting a small capacitor, 
say 50pF, in parallel, and if this brings the point 
of resonance nearer to the correct point on the 
dial, try varying values of parallel capacity (it is 

unlikely that more than 50pF will be required) 
until the desired setting is obtained. If addition of 
capacity only drives the point of resonance further 
from the desired setting, a reduction in value of 
PC2 is called for, and a component of slightly 
lower value (by some 20pF or so) should be tried. 
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9 dia. bote for 
63V heater leads 

to receiver 

3/8 dia. hole for SV 
heater leads to V7 

i 

11" 
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4- fixing holes 
to suit 

mains transformer 

3 dia. hole for 
leads to H.T. winding 
(250V- O -250V) 

g dia. hole for 
AC. mains leads 

to primary 

Smoothing choke 
(drill to suit) 

118 dia. hole for octal 
power supply socket 

11/8 dia hole for V7 

11iß dia. hole for 
smoothing capacitors 

-Bend 
down C21A,8 

along 
dotted lines 

11. 

,12 
c 312 

2/2 

i 

LT.. 

-1h' 1< 11/8 dia. hole for mains 
voltage selector panel 

212 flanges 
7TT on all sides 

,1/4 3/8 dia. hole for 
AC. mains cable t 

Insulate holes marked 'a 
with grommets 

Front and sides of chassis 
not shown in full 

(no drilling required) 

Fig. 7: The dimensions of the power supply chassis. 

In the prototype, the value of 390pF was found to 
give correct alignment. 
Setting Up and Installation 

Having completed the alignment of the radio 
section, attention may now be turned to the 
setting up of the audio section for correct stereo 
operation. It is essential that the two loudspeakers 
employed be of identical characteristics. It will be 
found that with the simple audio circuits 

6" 

employed, perfectly adequate results will be 
obtained from loudspeakers in the lower price 
range, although it is recommended that these 
should preferably be of not less than gin. 
diameter. 

Some thought should be given to the ultimate 
method of housing the various units, and there 
are various possibilities, using the range of 
cabinets offered by advertisers in this magazine. 
The simpl -st method is to mount all the equipment 
in a single console cabinet of the " wide " pattern, 
which allows the loudspeakers to be mounted at 
opposite ends and give reasonable separa- 
tion. Alternatively, the receiver and power supply 

unit, together with one loud- 
speaker, may be mounted in 
the main console, and the 
second loudspeaker in a 
separate free -standing cabinet. 
Yet a third possibility is to 
mount the receiver and power 
supply in a compact "control 
console ", with the two loud- 
speakers as separate free 
standing units, possibly of the 
vertical column type. This 
latter method offers consider- 
able flexibility, and is often 
the most suited to living 
rooms of modest dimensions. 
For the initial tests, however, 
it will suffice if the loud- 
speakers are placed in some 
form of temporary mounting, The power supply. 
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Resistors: 
RI 10kí2 RH 3.3kí1 
R2 100k11 R12 22k11 
R3 IM Rl3 270k12 
R4 22011 R14 100k11 
R5 27ki12W RI5 470i1 
R6 47kS2 R16 22kS2 
R7 47k11IW RI7 270k52 
R8 1M RI8 3.3k12 
R9 47k12 R19 100k12 
RIO 220k51 R20 47011 

R2I 22k1 

COMPONENTS LIST 
Variable Capacitors: 

VCIa, b 500pF -I- 500pF twin -gang tuner. 
TCI 50pF compression type trimmer. 
TC2 50pF compression type trimmer. 
TC3 50pF compression type trimmer. 

Inductors: 
LI Medium wave aerial coil (Weymouth 

HA3). 
L2 Long wave aerial coil (Weymouth HAI). 
L3 Oscillator coil (Weymouth HO3). 
L4 Smoothing choke IOOmA. 

Transformers: 
IFTI, 2 Standard size 465 kc /s i.f. transformer. 
TI, 2 Pentode output transformer, 8,00052 

primary, 311 secondary. 
T3 Mains transformer. Tapped primary. 

Secondaries: 250- 0 -250V. I OOmA; 6.3V 
4A; 5V 2A. 

Switches: 
SI 4 -pole, 3 -way single wafer. 
S2 Toggle type s.p. s.t. 

Valves: 
V I ECH35 (6K8) 
V2 EF39 (6K7) 
V3 EB34 (6H6) 

All 10/0, fW carbon, unless otherwise stated. 
VRIa, b IMil + IMS2 dual -ganged potentio- 
meter, log/log. 
VR2a, b 500k11 + 500k12 dual -ganged potentio- 
meter, log /antalog. 

Capacitors: 
CI 0.01µF paper 450V 
C2 2,500pF 5% silver mica 
C3 0.1µF paper 350V 
C4 0.11iF paper 350V 
C5 100pF mica or ceramic 
C6 100pF mica or ceramic 
C7 50pF mica or ceramic 
C8 0.1µF paper 350V 
C9 100pF mica or ceramic 
CIO I00pF mica or ceramic 
CI I 25µF electrolytic 25V 
C12 8µF electrolytic 350V 
C13 0.0114F paper 450V 
C14 25µF electrolytic 25V 
C15 0.05µF paper 450V 
C16 25µF electrolytic 25V 
C17 0.01µF paper 450V 
C 18 0.05µF paper 450V 
CI9 25µF electrolytic 25V 
C20 0.0IµF paper 450V 
C2I 32/2F dual electrolytic 450V 
C22 32µF 

F PCI 470p 5% (or better) silver mica. 
PC2 390pF 5% (or better) silver mica. 

V4 ECC35 (6SL7) 
V5 EL32 
V6 E632 
V7 GZ30 (5Z4) 

Miscellaneous: 
Two Bin. diameter 312 loudspeakers. Two 
6.5V 0.3A lamps and holders (twin tag type). 
Eight 1.0. valve holders. One 1.0. plug (discarded 
valve base). Aerial and earth socket strip. 
Loudspeaker socket strip, 4 -way. 3 -pin plug 
and socket (for pick -up). Two 2 -way tag strips. 
One 5 -way group board. One 7 -way group 
board. Four 1.0. valve top cap clips. Four 
control knobs. One spin wheel drive assembly 
(Jackson SL8). Receiver chassis 12 x 9 x 2fin. 
Power supply chassis I I x 6 x 2 /in. Connecting 
wire, insulated sleeving, screened wire, 4 B.A. 
and 6 B.A. nuts, bolts, washers and solder tags. 
Rubber grommets. 

such as a plywood baffle board. For best results 
they should be placed about eight to twelve 
feet apart, facing towards the normal listening 
position. 

Gram Testing 

It is assumed that a suitable record playing 
unit, together with the necessary stereo head, has 
already been obtained, with the necessary length 
of two -way screened lead. A three -pin plug, to 
match the socket provided on the rear chassis 
panel, is fitted to the pick -up lead, the two inner 
leads to the outside pins, and the screening to the 
centre (earth) pin. Insert the plug into the pick -up 
socket, and for the first trial, place an ordinary 
(mono) L.Y. record on the turntable, and with 
volume at a suitable level, play the record. By 
careful adjustment of the balance control, a 
setting should be reached where the sound appears 
to come from a point midway between the two 
speakers. If this cannot he realised, the reason is 
probably that the speakers are not correctly 
phased. i.e., the cones of the two speakers, instead 
of moving inwards and outward; in unison, are 
moving in opposite directions at any given time. 

To correct this, reverse the plugs of one of the 
speakers, and try again. Once the correct phasing 
has been found, it is a good plan to mark the 
speaker plugs in some manner, together with their 
sockets, so that if at anytime they have to be dis - 
connected, they can be reinserted correctly with- 
out further trials. 

Having achieved a satisfactory balance, the 
" mono " record can be exchanged for a " stero " 
one, preferably one of the special " Test and 
Demonstration " records which are ideal for 
setting up purposes. Listen carefully, and first of 
all make sure that the " right hand " and " left 
nand " channels are being reproduced by the 
correct speaker, either from the spoken commen- 
tary of the test record, or as a rough guide, it is 
general practice in orchestral and dance band 
records for the bass instruments, saxophones, etc., 
to predominate in the right -hand channel, and the 
strings and other higher pitched instruments in the 
left hand channel, whilst a vocal solo will appear 
to come from the mid- point. If the reproduction 
appears to be reversed, change ever the connec- 
tions of the loudspeakers, i.e. exchange the right - 
and left -hand channel connections. 
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Tra n sis ta 

IT is always difficult to provide adequate means of lighting once one is away from 
the usual mains electricity supply. One way of overcoming this obstacle is to make 
fuller use of battery -operated fluorescent strip lighting. 
This lighting is ideal for seaside chalets, caravans, vans and boats, and for emergency 

lighting in homes, hospitals or at the site of road accidents or breakdowns. Unfortunately, 
at these times, there is generally only low voltage d.c. current available from accum- 
ulators. In order to overcome this difficulty a transistor converter can be connected 
between the available batteries and the striplight: this produces the high voltage a.c. 
power with which to operate the light. 

It is even possible to use dry -cell batteries for small striplights. For example, four 
bicycle lamp batteries will run a miniature 6in. fluorescent striplight for several hours. 
For use with larger striplights, however, it is necessary to use correspondingly larger 
batteries. It is advantageous to use accumulators rather than dry -cell batteries in 
this case. 

Striplights are economical to use in that although they may cost considerably 
more than an ordinary lamp they have about five times the working life. They also 
have the advantage of being " shadowless " and there is a choice of several colours 
available. 

A transistor inverter, suitable for supplying a small fluorescent striplight with 
power, can alternatively be used to supply the necessary power for a photographic 
electronic flash. 

Striplights 
A fluorescent striplight contains a low- pressure gas through which an electric 

current is induced to pass. The passage of the current produces ultra -violet light 
which is in turn used to activate a fluorescent coating on the inside of the tube. 
The composition of the coating determines the colour of the light produced. 

Alternatively the striplight may be constructed from uncoated Wood's glass, 
which permits the free passage of the ultra -violet light, allowing it to be used 
in various ways; e.g., suitable materials or paints can be made to fluoresce, 
it is used as a sterilising agent, killing bacteria or it can even be used for 
acquiring a suntan. 

In order to obtain the passage of a current through the tube at a reasonable 
voltage, heated cathodes are fitted at each end to provide electron emission for 
tube starting. Once the tube has struck (i.e. a current has started to flow) the 
heating current to the cathodes may be reduced or removed and the cathode 
temperature is then maintained by ionic bombardment from the gas particles in 
the tube. 

The electrical characteristic of the working tube is such that the discharge 
exhibits the property of negative resistance, i.e. an increase in current through 
the tube is associated with a decrease in the voltage across it. 

This characteristic necessitates the employment of control equipment, 
termed "ballast ", with these tubes, in order to limit the discharge current to 
the desired level. The ballast may be inductive, capacitative or resistive. 
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iced STRIPLIGHTS 
AN INVERTER FOR SUPPLYING FLUORESCENT 

TUBES FROM LOW VOLTAGE D.C. SUPPLIES 

The inductive ballast is generally preferred as 
the resistive ballast is wasteful in power and the 
capacitative ballast produces an undesirable current 
wáyeform in some circumstances. 

The inductive and capacitative ballasts are, how- 
ever, only suitable for use on an alternating current 
supply. The shape of the waveform of the a.c. 
supply is not restricted, although much may be 
said in favour of the sinewave. 

The Inverter 
Modern striplights are designed to operate from 

a 210 -250V 50c /s a.c. supply via their own asso- 
ciated control equipment. It can be shown, 
however, that an increase in the efficiency of the 
lamp can be obtained by using a supply of higher 
frequency. The use of a higher frequency also 
implies a reduction in the size of inductive com- 
ponents. 

It was decided that the output of the inverter in 
this example should be 250V, for easy lamp 
starting, and at 6,500c /s to facilitate easy construc- 
tion of the inductive components required. The 
choice of a lower frequency would have meant 
more larger windings on the transformer and 
choke, while the choice of a higher frequency 
would have precluded the use of certain 
moderately priced power transistors of low cut -off 
frequency. 

The comparatively high working frequency does, 
however, necessitate the use of ferrite transformer 
and choke cores rather than the usual laminated 
iron or steel. The choice of mica capacitors, for 
low losses in the secondary circuit, would also be 
necessary. 

The Circuit 
The circuit of the inverter is a single- stage, push - 

pull sinewave transistor oscillator. The frequency 
of oscillation is set by a resonant tuned secondary 
of the feedback transformer. This winding also 
supplies the h.t. output to the striplight. Further 
windings on the transformer provide the currents 
for cathode heating. 

Feedback signals are provided by the cross - 
coupled windings on the transformer between the 
collectors and bases of the transistors. Small 
reverse bias to drive the transistors into class "C " 
operation is provided by the transistor base 
currents and the capacitor connected in parallel 
with the drive control resistor. 

In class " C " operation each transistor conducts 
for less than half of each cycle, which aids 
economical operation. Forward bias for starting 
is provided from the h.t. rail via R1. The bias 

. components R2 /C2 form a compromise between 

efficiency, easy starting and good waveform. A 
capacitor Cl connected between the two collectors 
suppresses switching transients. 

The discharge circuit is fed from the resonant 
transformer secondary via a series inductance to 
limit the discharge current as previously described. 
For example, a 6in., 4W lamp requires approxi- 
mately 150mA at 30V during discharge and the 
series inductance is used to set this value. To 
obtain 150mA with the 6,500c /s 230V source an 
inductance of 40mH is required. 

A suitable core on which such a choke might 
be wound can be made up of Mullard Ferroxcube 
pieces FX1036, " U " Core, and FX1067, "I" 
Core. 

With the specified cores, the number of turns 
required is 158. The two halves of the core 
should be firmly butted together and clamped. 
The wire used should be enamelled copper, not less 
than 30s.w.g., to handle the current. 

If this unit, however, is to be used with a 
selection of different wattage striplights, it is 
suggested that the choke be wound with 300 turns 
of wire and the inductance adjusted later to the 
requisite value by the introduction of a suitable 
air gap in the core. 

The Transformer 
To produce a sinewave in a simple circuit a 

tuned resonant element is required. This may be 
most conveniently incorporated in the transformer. 
If the resonant circuit has reasonable "Q " the 
reflected e.m.f.s of the circulating currents can be 
used to reduce the number of turns per volt 
necessary in the transformer from what would 
have been required in a conventional transformer, 
providing the same voltage and current output. 

The one remaining consideration is the provision 
of adequate coupling between the windings. In 
order to prevent undue voltage excursions of the 
primary windings during the cut -off intervals of 
transistor operation, the two halves of the primary 
must be closely magnetically coupled. This may 
be most conveniently achieved by bifilar winding. 

In order to present parasitic oscillation of the 
circuit during use, the leakage inductance of the 
transformer should be kept as low as possible. 
This is achieved by keeping the primary to 
secondary coupling high by sandwiching the 
secondaries between two electrically identical 
primary windings connected in parallel. 

Transformer Construction 
First construct a cardboard bobbin on to which 

the windings will be wound. Ensure that the centre 
spool is a loose fit on the ferrite cores (see Fig. 31. 
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The bobbin should be dried in an oven and 
shellaced against damp. The centre of the bobbin 
should be well bound with Sellotape. 

Take 2yd of 21s.w.g. enamelled wire and fold 
it into a double lyd length, ensuring that the two 
wires are not twisted together. Puncture two holes 
through the side of the bobbin near the centre, 
marking this side of the bobbin " Start ". Thread 
the two strands of wire through the holes from the 
outside, leaving a 6in. loop on the outside for 
connecting purposes. 

Holding the two strands together apd avoiding 
twists, wind nine turns of the double wire and pass 
the ends through two holes punctured on the other 
side of the former. Mark this side of the former 
" Finish ". Well tape the winding into position 
with Sellotape to provide insulation and prevent 
vibration. 

The resonant high- tension secondary winding is 
wound next. The 250 turns are wound in even 
layers, one thickness of Sellotape between each 
layer. When the winding is complete it, too, 
should be tightly bound with several layers of 
Sellotape. 

Two separate windings of 11 turns each are now 
wound to provide current to pre -heat the tube 
cathodes. They are well insulated from one 
another and from the remaining transformer 
windings by layers of Sellotape. 

The bifilar secondary winding of four turns of 
double 21s.w.g. enamelled wire is now constructed 
similarly to the first winding and well taped. 
Finally the remainder of the primary winding is 
bifilar wound, similarly to the first winding, except 
that, due to the increase in diameter, a rather 
longer length of wire will be required. All wind- 
ings should be wound in the same direction. 

Taking in turn the inner primary, feedback, and 
outer primary windings, cut the loop where the 
wire has been doubled, bare the ends, and with a 
continuity tester identify the ends of each part of 
the winding. Connect the halves of the bifilar 
winding in series (the " Start " end of one half to 
the " Finish " end of the other). Connect the inner 
and outer primary windings in parallel (see 
Fig. 1). 

The wires may be trimmed and connected to a 
small tag- strip, marked to identify connection. 

Other Components 
The transistors should be mounted on suitable 

cooling fins, 3in. x 3in. 18s.w.g. aluminium being 
suitable where the unit is to be run at low wattages, 
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1/2 primary 
P 9 turns 

Fig. I t The inverter circuit 

and 9in. x 9in. 16s.w.g. for maximum ratings. The 
cooling fins may be folded into more compact 
shapes as long as free air circulation is not 
impeded, and the effective areas thereby reduced. 
The plates are drilled to take the transistor con- 
nections and mounting bolts, and the areas of 
contact of transistor and plate smeared with sili- 
cone grease before assembly. 

During operation the cooling fins are " live " to 
collector potentials and should therefore be elec- 
trically insulated from the supports and chassis. 
During connection of the transistors, the customary 
" heat shunt " must be used for soldering. 

As previously mentioned, the tuned secondary 
winding requires a mica capacitor for tuning (C3). 
Values of mica capacitor in excess of 0.01µF are 
not plentiful and it will be found that a bank of 
mica capacitors of this value, connected in parallel, 
give a ready solution to this difficulty. 

Low value, high wattage, resistors may be simply 
constructed from measured lengths of electric fire 
replacement elements of the coil type. A complete 
I kW, 240V electric fire element has a resistance of 

COMPONENTS LIST 

Ref. (4 watt tube) (20 watt tube) 

Tri, Tr2 Transistors V30/IOP Transistors V30 /IOP 
C I Capacitor 0.1 µF paper Capacitor 0 I F paper 
C2 Capacitor IµF paper Capacitor I iF paper 
C3 Capacitor 0.05µF mica (see text) - Capacitor 0.05µF mica (see text) 
R I Resistor I.5kû }W Resistor IOOí2 1 W 
R2 Resistor 300 4W Resistor 2f1 w.w. (see text) 
FSI Fuse <3.0 A Fuse 3.0 A 
T I Transformer (see text) Transformer (see text) 
LI Choke (see text) Choke (see text) 

www.americanradiohistory.com

www.americanradiohistory.com


August, 1963 PRACTICAL WIRELESS 335 

approximately 60t and may be sub -divided with 
the aid of a ruler. 

Setting up 

A length of thin wire should be taped along the 
length of the striplight bulb and one end connected 
to a pin of the lamp. This assists in the initial 
striking of the lamp. 

When the unit has been assembled and checked 
for correct wiring, power should be cautiously 
applied. Audible oscillation should be at once 
apparent although the striplight may not appear 
to be fully lit. If oscillation does not commence at 
once and all else is in order, the fault is probably 
a reversal of either the feedback winding of the 
transformer or one half of the primary winding. 
The effect of reversing each of these windings in 
turn should be tried at once. 

If this should fail the cause will be probably due 
to transistors of low p gain, requiring more bias. 
The value of R1 should be reduced by 10 % -20 %. 
Once oscillation has been established the frequency 
and current are adjusted. The frequency is con- 
trolled by inserting pieces of paper between the 
halves of the transformer core to produce a 
suitable length gap. The sound required is one 
octave above the sound of the highest black key on 
a piano. 

The current is adjusted by inserting thicknesses 
of paper between the two halves of the choke core, 
until the requisite current flows through the strip - 
light. This may be assessed either by means of a 
suitable meter (a surplus r.f. milliammeter is 
adequate) or by comparing the brightness of the 
striplight on a photographic exposure meter with 
one operating from an orthodox source of power. 

As the flow of secondary current effects the 
operating frequency it is likely that a second 
adjustment of the transformer core gap may be 
required when the tube current has been set. Once 
satisfactory gaps have been established the choke 

Bif llar 
primary 
Tuned 
secondary 
Heater 
winding Not 

2 x 9 turns 

250 turns 

Heater 11 turns 
winding No2 
Elf ilar x 4 turns 
feedback 
winding 
Bifilar primary 

Fig. 2! A section through the transformer windings. 

11 turns 

2 x 9 turns 

Core threaded rod x 2 

Paxolin saddle 

Tag 
` step 

Thfn 
cardboard 

(E-4--4BA nut - 'Chassis 

Fig. 3: Assembling the transformer. 

and transformer should be firmly clamped in 
position. The drain from the battery will be about 
0.7A for a 4W lamp to about 2.5A when using 
a 20W lamp. 

During the initial run the transistors should be 
checked to ensure that neither is overheating. If 
they both become too warm for comfortable con- 
tact with the back of the hand, the bias and /or 
drive are too high and the resistors RI and R2 
should be proportionately increased. One tran- 
sistor, only, overheating indicates that either the 
transistors are not a matched pair, or that there 
are short circuited turns in one side of the trans- 
former. 

If it is required to operate the unit from a high 
impedance source, or if two or more such units are 
to be operated from the same power supply, a 
capacitor of 100µF should be connected across the 
input to the unit. 

Alternative Striplights 
Any standard type striplamp between four and 

20W may be used with this converter as long as 
the drive and core gaps are set up to suit the 
particular tube. The drive is increased by decreasing 
the values of 121 and R2, but only up to the point 
where it is just possible to obtain the necessar 
tube current by adjustment of the choke and 
transformer core gaps. If, however, any difficult. 
in starting is experienced, a little extra drive shout 
then be applied. 

Alternative Transistors 
Any power transistors of more than 3A, 25V 

capacity may be used in the converter if the drive 
resistors are adjusted to suit. The resistors R1 and 
R2 should be increased in proportion to the tran- 
sistor gain. If it is found that the ß gain falls oil 
excessively at 6,500c/s the working frequency maN 
be dropped slightly by reducing the transforme' 
core gap which will, in turn, necessitate a reductictr 
of the choke core gap. g 
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PART 6 - THE OSCILLOSCOPE 

PERHAPS the most useful yet, paradoxically, 
least -used instrument in the average radio and 
television service department is the oscillos- 

cope. There are many applications in which this 
device is the only possible means of making a 
satisfactory test. But there are also a great number 
of alternative techniques where the oscilloscope 
can reduce fault -finding time, confirm a tentative 
diagnosis, increase the test range and provide an 
instant, observable answer to an obscure problem. 
It finds its value not only in the observation of 
waveforms but in the measurement of a.c. and d.c. 
voltage, with negligible load upon the circuit, as a 
signal tracer, a hum detector, a response measure- 
ment instrument and a frequency comparator. 

Provided the oscilloscope has a Y amplifier with 
a sensitivity of at least 100mV /cm and a frequency 
response which is flat within 3dB from about 20c /s 
(or, preferably, zero frequency) up to 4 or 5Mc /s, 
plus a timebase which covers the frequency range 
10c /s to 100kc /s (or up to half a megacycle if 
there is no trace expansion), most workshop tests 
can be carried out effectively. 

These are not unreasonable standards as we 
shall see. In fact some instruments that have been 
constructed and described in these pages possess 
much more rigorous specifications and have a wide 
range of facilities. Take, for example, the M. L. 
Michaelis design, the Auditron, which has been 
fully described in previous issues of PRACTICAL 

WIRELESS with a wealth of incidental detail on 
oscilloscope design. Readers who wish to brush 
up on their basic information on the oscilloscope 
would be advised to turn up these back issues from 
September, 1962, to April, 1963, even if they have 
no intention of setting about the construction of 
this comprehensive instrument. 

It is not proposed to cover the same ground in 
these articles; this must be stressed, for already 
there have been instances of readers requesting 

H 
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specific constructional data on some of the 
instruments described in these articles. The 
author's purpose is merely to present a review of 
the types of instrument in modern use with a few 
comments on their employment. 

Fundamental Sections 

Any oscilloscope must have certain fundamental 
sections and the wide differences in price that will 
be noted from a quick flick through the catalogues 
usually refers to the fine limits to which these 
sections are built, plus some extra facilities for 
special purposes. 

Basically we have a cathode ray tube and a 

power supply, a vertical deflection amplifier, a 

horizontal timebase and, in many instruments, a 

horizontal deflection amplifier. The trace is dis- 
played on the face of the c.r.t. by feeding a signal 
to the vertical deflection plates of the electrostatic 
tube while the internal timebase of the instrument 
drives the spot across the face of the tube by the 
sawtooth voltage applied to the X plates (hori- 
zontal deflection). See Fig. 1. 

It is important that the sawtooth waveform be 
true in order to obtain a linear movement of the 
spot across the screen, and the speed of this move- 
ment must be such that the waveform applied to 
the Y plates will trace a small enough number of 
cycles to make an observable pattern. Thus, if a 
sample of mains frequency is to be checked, a 
50 -cycle supply is fed to the Y plates and the X 
timebase is adjusted to scan the width of the screen 
50 times a second, and the result is the display of 
a complete single cycle. See Fig. 2. 

This display will only, be a steady trace if the 
speed of the timebase is synchronised with the 
frequency of the input -that is if the timebase is 
" triggered " by the signal. But this term 
" triggering " is used to apply to a special function 
and can be misleading here. 

Normal procedure for simple scope construction 
is an X timebase that is controlled to run at just 
less than the input frequency, which then forces 
the display into synchronisation by feedback of a 
part of the Y signal to the X timebase. Triggering, 
however, refers to the principle of forcing the 
timebase into single responses so that the hori- 
zontal trace only occurs in step with each impulse 
from the Y signal. 

The normal procedure is for the synchronising 
terminal on the oscilloscope control panel to be 
connected to the timebase via a potentiometer 
which reduces the Y input to prevent distortion. 
But it may be unnecessary where a " sync switch " 
is incorporated, for these instruments have an 
internal connection and an alternative external 
route to the X timebase, and the refinement of a 
" sync selector " completes the facilities and allows 
triggering. In addition to this, an X amplifier can 
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(a) (b) 

Time 
Fig. 2: Sawtooth timebase and sine wave input signal. 
(a) time of sweep duration approximates time of complete 
cycle of signal, (b) timebase running at one -third signal 

frequency. 

be used to provide trace expansion, which allows a 
portion of the scanned waveform to be inspected. 
Trace Expansion 

As an example of the above facility of "trace 
expansion " an amplifier connected between the 
timebase and the X plates of the tube may have a 
gain which provides a linear expansion of ten 
times. The effective sweep length can be expanded 
from six to 60 centimetres and a portion of a wave- 
form which would otherwise be too cramped for 
comfortable observation is displayed on the whole 
face of the small tube. 

So we now have at least three controls for the 
X timebase: a coarse frequency control, giving 
typical ranges from 10c /s to 5 kc /s; a fine 

AR 

Fig. 3(a): Thyratron timebase. 

Fig. 3(c): Cathode follower, basic circuit. 
Fig. 3(d) (right): Pentode as charge resistor. 

frequency control which covers the inter- 
mediate frequencies of oscillation between the 
switched steps and a gain control which provides 
sweep expansion. Collectively these may be 
referred to as " sweep controls " and the typical 
specification denotes the time per sweep length as 
in milliseconds per centimetre. The range may be 
from 500msec to lµsec per centimetre. This 
should not be confused with the frequency range 
of the oscilloscope, which refers to the coverage 
of the Y amplifier. 

The generation of an accurate sawtooth voltage 
is an important part of oscilloscope design. A 
number of ingenious circuits have evolved both for 
the basic oscillator and for associated amplifiers. 
Some representative circuits are shown in Fig. 3 
and the choice of an ultimate design depends 
largely upon the current requirements, the timebase 
frequency coverage, the c.r.t. characteristics and 
the general design of the rest of the instrument. 

Timebases 

Basically this part of the circuit consists of a 
means of charging and discharging a capacitor 
through a resistor. For this reason these com- 
ponents are marked C and R in the diagrams. 
Choice of components is made to ensure that the 
sweep speed allows the rise -time of the Y signal 
to be displayed over about one -tenth of the screen; 
that the flyback time should be as short as possible; 
and a blanking pulse is then applied to the c.r.t. to 
avoid the confusion of misleading traces and that 
synchronisation of the timebase with the Y signal 
is made possible. 

There are various 

V 

advantages and defects of 

Ghar9- 

- --f 
Output 

Time -0- 
Fig. 3(b): Choice of CR combination affects position 

saw ooth on charge curve. 

R 

J 
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alternative circuits, but this is not the place to enter 
into a discussion -even a controversy -about 
oscillator design. Perhaps the most popular 
method of obtaining a " linear " sawtooth of 
sufficient output, with short flyback, is the Miller 
Transitron and this will be discussed at greater 
length. 

Many of the older instruments employed a 
thyratron timebase such as illustrated in Fig. 3(a). 
Here the capacitor is charged to a determined 
voltage, but only partially discharged, and the 
output is a direct voltage on which the sawtooth 
is superimposed as in Fig. 3(b). The d.c. com- 
ponent is filtered out before application to the 
deflecting plates of the tube. But the introduction 
of a coupling circuit and, indeed, the necessary 
inclusion of some forni of amplifier, affects the 
charge rate. Some velocity distortion may also be 
apparent by alteration of timebase frequency. 

The amplifier can be designed within very 
accurate limits, but in this work it must be con- 

ta 

Sawtooth after 
amplification 

"1-Vg 
Sawtooth 

from 
oscillator f 

f 

3(e): Curvature of ampl'fer lo/Vg characteristic can 
be used to correct distortion in exponential applied signal. 

Fig. 3(g): Blocking oscillator timebase. 

WIRELESS August, 1963 

sidered as part of the whole timebase and there 
are several considerations that apply. The time 
constants of the coupling components must be 
sufficiently high to avoid distortion of the trans- 
ferred voltage and the output should be in phase 
with the input. A two -stage amplifier is therefore 
needed for a 180° phase shift. 

Of course this phase shift can be obtained by 
other means, as demonstrated in the circuit of 
Fig. 3(c), where a cathode follower is shown. The 
switch S is the discharge device and, as we shall 
see, is part of the electronic circuitry, not a 
mechanical switch. 
Constant Current Device 

In another theoretical configuration, Fig. 3(d), 
the charge resistor R is replaced by a pentode 
valve, taking advantage of the fact that the anode 
current of a pentode is largely constant over a 
great part of the la /Va characteristic as depicted 
in Fig. 3(e). The curvature of the characteristic can 

Tt 

Sync 
Fig. 3(f): Two -valve timebase with one pentode as 

feedback element and the other as switch. 

Fig. 3(h): Squegging oscillator timebase. 
4 
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Each loudspeaker in this range is fitted with roll 
surround for low resonance and double diaphragm 

assembly for extended HF response. 

SUPER 10 /RS /DD 
Impedance 10/15 ohms. 
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. 
Bass resonance 38/43 c /s. 

Price: 218/8 inc. P.T. 
SUPER 8 /RS /DD 
Impedance 10/15 ohms. 
Ceramic Magnet. 
Flux density 14,500 oersteds. 
Total flux 60,000 maxwells. 
Aluminium Voice Coil. 
Max. input 6 watts rms 

or 12 watts peak. 
Frequency range 40- 20,000 c /s. 
Bass rescnance 50/60 c /s. 

Price: 134/2 inc. P.T. 

SUPER I2 /RS /DD 
Impedance 12/15 ohms. 
Flux density 17,000 oersteds. 
Total flux 190,000 maxwells. 
Aluminium Voice Coil. 
Max. input 20 watts rms 

or 40 watts peak. 
Frequency range 25- 20,000 c /s. 
Bass resonance 26/32 c /s. 

Price: 350/- (no tax). 

Write for information and fully illustrated 12 page booklet 

1 o ; A o 0 / A 

WHARFEDALE WIRELESS WORKS LTD 

IDLE, BRADFORD, YORKSI -URE 

Telephone: Idle 1235/6. 

Telegrams: 'Wharfdel' Idle, Bradford. 
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WEYRAD 
August, 1963 

6- TRANSISTOR 2 -WAVE SUPERHET RECEIVER 

MODIFICATIONS NOW AVAILABLE FOR 500mW OUTPUT 

ROD AERIAL -RA2W 
6 in. long, 3/8 in. diameter, connections to tags 
on Coils. For 208pF tuning capacity. Complete 
with<Car Aerial Coil ... ... ... 12/6 
OSCILLATOR COIL- P50 /1AC 
M.W. covered with 176pí tuning capacity, L.W. 
by extra padder ... 5/4 
I.F. TRANSFORMERS 
1st and 2nd Stage- P50 /2CC ... 

3rd Stage- P50 /3CC 
DRIVER TRANSFORMER -LFDT4 
OUTPUT TRANSFORMER -OPTI 
PRINTED CIRCUIT -PCAI 

5/7 
(2 required) 

8/- 
9/8 

10/6 
9/6 

In response to many requests we have redesigned the output stages to give 500mW and to enable 
e standard 3 ohm Speaker to be used. Full details of the simple changes are given on a separate 

leaflet available on receipt of stamp. 

CONSTRUCTOR'S BOOKLET WITH FULL DETAILS 2/- 
TRANSISTOR A.F. AMPLIFIER TYPE A.F.1 -LOW IMPEDANCE INPUT, 3- TRANSISTOR, 500mW 
OUTPUT, FULLY ASSEMBLED WITH VOLUME CONTROL ... 83/8 

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

WEYMOUTH, DORSET 

New 
of this famous Catalogue 

NOW READY ! 

100 PAGES plus a page 

of useful formulae. 

ul 
Over 800 illustrations. 

[ 
Over )000 compo- 
nents clearly listed and 

priced. 

OBTAINABLE ONLY 
FROM 

This is the 4th Edition and 8th 
Re- printing of our Catalogue. In 
addition to enlarging it we have 
re- arranged many sections for 
easier reference. Customers who 
purchased earlier editions will 
need no encouragement to obtain 
this one. To new customers we 
would point out that of 5,000 
items listed all but 14 are 
actually in stock, and that 
this unique catalogue is 
backed by a Mail Order 
Service second to none! 

HOME RADIO 
OF MITCHAM 

ONLY. 

2 6 
PLUS- V POST 
AND PACKING 

POST 
COUPON 
TODAY 

Write 
CATALOGUE 
on top left 
of envelope 

Enclose 
P.O. 316 

NAME 

ADDRESS 

Home Radio Ltd. (PW), 187 London Road, 
Mitcham, Surrey 
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be used to provide compensation 
for an exponential waveform, as 
this diagram shows, and this design 
is the fundamental stepping point 
for the practical techniques that 
follow. 

Our next circuit, Fig. 3(f), shows 
the connection of two pentodes 
with one acting as the switch part 
of the circuit and the other as the 
feedback element. A double triode 
can be used - and has been in 
many simple instruments for home 
constructors -but the higher input 
capacitance of the triode has its 
effect on the flyback ratio. In the 
arrangement of Fig. 3(f) no coup- 
ling capacitor is needed between 
the second anode and first grid, and 
the amplitude of the sawtooth is 
less dependent on frequency. A 
potentiometer control in the screen 
grid of the second pentode allows 
amplitude variation, controlling the 
anode current, and thus the V1 
grid voltage and the anode voltage, 
consequently, at which V1 com- 
mences conducting. 

This multivibrator circuit has its disadvantages: 
the cathode of VI, for example, is at a fairly high 
potential, and it is necessary to avoid high heater- 
cathode stresses by feeding the heaters from a 
separate power pack winding. 
Blocking and Squegging Oscillators 

A simple alternative, using a single valve, is the 
familiar blocking oscillator shown in Fig. 3(g). 

This type of circuit will not often be used except 
for special applications, for its fundamental advan- 
tage, stability and high output at its resonant 
frequency, is also its basic drawback; less flexi- 
bility for frequency control over the wide range 
necessary for a " general purpose " instrument. 

A more practical circuit, which can be built 
around the windings of a 470kc /s i.f. coil for 
experimental work, is the squegging oscillator of 
Fig. 3(h). By making C a series of switched 
capacitors between 150 and 50,000pF, and óther 
components as shown, a timebase frequency of 
20c /s to 20kc /s can be achieved with an amplitude 
of 54 to 42V peak to peak, a flyback ratio of 1:40 

Flyback 
fr 
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/-N/ 
3 - j 2I 

ysec, ysec. 
(b) 

Blanked 

(c) 
Fig. 4(b): Display showing three cycles with flyback - 
(c): Display showing some trace with flyback blanked. PART 7 APPEARS NEXT MONTH. 

Fig. 4(a): Puckle timebase with blanking pulse applied 
to c.r.t. grid. 

to 1:12, depending on the charge resistor setting, 
and a velocity error of -8.8 to -5.4%. This 
interesting circuit derives from the Philips Tech- 
nical Library publication, " An Introduction to the 
Cathode Ray Oscilloscope ", by Harley Carter, 
A.M.1.E.E. 
Eliminating Flyback 

Blanking circuits are deceptively simple. On 
many television receivers, for example, the "frame 
flyback" components. consist of no more than a 
capacitor and resistor taken from a convenient 
point in the frame oscillator /output. A similar 
principle is used for some oscilloscope timebases 
as in the case of the Puckle timebase shown in 
Fig. 4(a). The need for a flyback eliminator 
becomes apparent as the frequency of the signal 
under inspection is raised. Fig. 4(b) shows, the sort 
of trace one would expect from a 1Mc /s timebase 
and a signal of a frequency that provides about 
three complete cycles of trace. The outward trace 
has a 3µs duration and the flyback pulse 2µs. The 
result is that for three cycles of our required signal 
we obtain also two cycles of a flyback signal. 
Suppression of the flyback provides.us with a clear 
trace as in Fig. 4(c). This is dpne by applying a 
negative pulse to the grid of the tube with a high - 
rated capacitor and a suppression resistor 
connected from a convenient circuit point. 

This is not always so simple as it appears: there 
is a risk of cross -modulation and parasitic oscilla- 
tion at the higher timebase frequencies, which is 
just when the flyback elimination is most needed. 
Moreover the connection of the blanking circuit 
to the oscillator may affect its stability and there 
may not be a convenient point to extract a negative 
pulse. It is for this reason that we sometimes 
come across an additional stage; a positive pulse is 
taken and a phase inverter added. 
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THE 

MALVERN 
TAPE RECORDER 
* * * * * * * * * * * * 

CONTINUED FROM PAGE 219 OF THE JULY ISSU,_ 

THE output transistors are fed from Tr4 the 
0071 driver, the collector load of which is 
somewhat more complicated than usual; the 

load resistor being the 1.8kû resistor R21 and the 
diode OA10. 

A small d.c. voltage is developed across this 
diode due to the collector current, but of course 
no signals are developed across the diode, because 
of its low a.c. resistance. The small d.c. voltage 
developed this way is used to stabilise the quiescent 
current in the output transistors. The diode voltage 
changes with temperature and so controls the 
base voltages on the output transistors and keeps 
their current steady with variation in temperature. 

The 1000 capacitor C16 feeds the audio signals 
on to the top of the 1.8kû resistor R21, so allow- 
ing larger drive signals to the output transistors 
during large volume peaks. Negative feedback 
comes via the 33kû resistor (R18) to the base of 
the driver transistor Tr4. If the centre point of 
the output stage tends to move, current is fed 
back through the 33k11 resistor, which tends to 
cancel the original change; this works for both 
d.c. to counteract temperature changes, and for 
a.c. to reduce distortion and to lower the output 
impedance. 

The output driver stage is fed from Tr3 with 
the treble boost circuit as the coupling network. 

Treble Boost Amplifier 
Tr3 (OC71) is a rather more normal stage with 

some negative feedback due to the 22û resistor 
R13 in its emitter lead. The 1kû collector load 

By 
T. Snowball 

R12 feeds the treble boost circuit, which consists 
of a series resonant circuit Ll, C11 shunted by a 
resistor (R16) and capacitor (C12). Without the 
shunt resistor, signals could only go through at 
the resonant frequency, thus the boost of high 
frequencies would be considered to be very large. 
But with the shunt resistor, the gain at other fre- 
quencies can be set by this resistor. With the 
value used the resistor cuts the gain by 6dB and 
when the coil resonates the signals go straight 
through. The sharpness of the peak depends on 
the "Q" of the tuned circuit and the value of the 
shunt capacitor, because this starts to feed the 
high frequencies through before the inductor 
resonates. This was shown in Fig. 2, last month. 

The volume control VR1 precedes this stage and 
controls the amount of output applied from the 
feedback pair in the pre -amplifier stage. 

Pre- amplifier 
On record, the pre- amplifier consists of two 

transistors Trl and Tr2, GET106 (0C45) and 
0071. These transistors are d.c. coupled in a 
temperature stabilised circuit, whose response is 
uniform from 50c /s to 5kc /s. 

The first transistor is a GET106, which is used 
at a very low collector current of 400µA, to pro- 
vide a low noise performance. The 200µF capacitor 
C6 decouples the feedback path to a.c., while the 
4.7k0 resistor R4 sets the current in the first 
transistor, by feeding in the voltage existing at the 
junction of the two 220f1 resistors R6, R7. 

Of course, as this is a feedback circuit the 
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RADIO CLEARANCE LIMITED 
27 TOTTENHAM COURT ROAD, LONDON W.I 

THE OLDEST COMPONENT SPECIALISTS IN THE TRADE 
TRADE ENQUIRIES INVITED Telephone: MUSEUM 9188 EST. 35 YRS. 

AGAIN CRASHING THE SOUND BARRIER! 
Enormous purchases of Brand New and Guaranteed Plessey loudspeakers enable us to offer these units at 
THE LOWEST PRICES EVER ! Don't miss this golden opportunity to obtain a first -grade permanent - 
magnet LOUDSPEAKER off the production line at LESS THAN THE MANUFACTURER'S COST ! 

Read carefully the prepared list below and choose just the right speaker for the job -COMPARE THE 
PRICES ANYWHERE! 

SCHEDULE OF LOUDSPEAKERS AVAILABLE 
MO/NW ()awe lmped. Diameter Gauss Itaped. Diameter (town /taped. Diameter Caws Itaped. 

in inches In ¿Ina in ohms PNee in nches in linen in oho,. Price in incites 
t 

n lines in elitist Price in inches n Una in ohms Price 
2 7000 80 8/- 4 7000 3 8/6 5 6000 3 8/- 6000 25 10/6 
21 7000 33 8/8 4 9500 5 9/8 3 6000 5 8/- 6000 30 10/8 
29 7000 50 8/8 4 6000 23 10 /8 5 5 7000 3 8/6 9600 25 11/8 

21 7000 80 8/- 7000 25 11/8 7000 9 8/6 9300 36 11/8 

3 9300(E.M.L)S 8/6 4 6000 85 10 /e 
5 7500 3 9/- 10000 25 18/- 

3) 7000 35 8/6 4 7000 35 11 /- 5 
5 

9500 
8500 

3 
5 

9/8 
9/8 

1 
k 

7000 3 
7000 3 

11/- 
11/- 

30 0500 50 10 /8 4 8600 35 11 /6 b 9500 3 10/8 4 8500 3 11/8 
4 5000 3 7/6 4 tweeter 6000 3 7/8 3 9500 3 10/6 7000 3 18 /- 
4 8000 3 8/- 4 7000 5 8/- 3 10000 3 11/8 8600 3 19/6 

Elliptlosi Gown Impel ElllpHaal Gouts Imped. EOtptiwi Gauss /taped Elliptical Gaseas !taped. 
Sise In lines in ohms Pria Sire in lites in ohms Price Eire in lines in Mug Price Stu in linea M Una Prkw 
5 x 3 6000 3 7/6 6 x 4 8600 3 9/8 7x4 9500 50 11/6 8829 9500 6 10 /- 
5 x 3 7000 3 8/- 6 x 4 9600 3 10 /- 7 x 4 10000 15 18 /8 8x21 10000 6 10/8 
6x3 9000 8 8/8 8x4 9500 5 10 /- 7x4 9500 3- 13 /8 8 x 5 8000 3 8/8 
5 x 3 9000 4 8/8 7x31 9500 3 10 /8 8x3, 6000 3 8/6 8 x 5 7000 3 9/- 
5 x 3 9000 5 8/8 7 x 4 7000 8 10 /- 8 x 21 7000 3 9/- 8 x 5 8500 3 9/6 
5 x 3 8000 25 9/6 7 0 4 7000 5 10/- 8 x 21 7000 5 0/- 8 x 6 9500 3 10/- 
3 x 3 7000 25 10 /- 7 x 4 8500 3 1018 8 x25 6000 6 8/8 8x5 9500 15 18/8 
6 x 3 9000 25 11/- 7x4 9500 8 31 /- 8021 6000 30 9/6 8x6 10000 3 10/8 
503 9000 35 11 /- 704 9500 4 11 /- 8 x 24 8500 5 9/8 8 x 5 12000 3 11 /- 
6 x 4 6000 3 8/8 7 x 4 9500 5 11 /- 8 x 24 9500 3 10/. 8 x 5 12000 16 14/8 
6 04 7000 3 8/- 7 x4 9600 30 11 /8 8 x 91 8600 4 10 /- With matching transformar. 

ALLOW Speeds Speaker for postage and packing, and please specify the exaet requirements -the nears t available will be cent. 

OVER 50,000SOLD&STILLTHE DEMAND CONTINUES FOR OUR `HEAVENLY TWINS 
Ask for a demonstration 
In the shop. 

"CAPRI" 
Sensitive 1 

Super - 
selective I 

Superb 
Speaker! 

New Price 
NOW ONLY 

79/6 
(2/- p. pkg.) 
Pocket Super -het MW and 

Droitwich 
Size 4t x 2¡ x 11in. 

Constructional data 1/9 
Post Free. 

The best and 
easiest transistor 

build- yourself 
sets available. 

Send S.A.E. 
for FREE 

PARTS LIST 

6 First Grade 
MULI,ARD 
Transistors, 

Diode(s) and 
all components 
BRAND NEW 

and 
GUARANTEED 

Choice of a dozen stations 

in daylight .. . 

"CONTESSA Mk III" 
`QUEEN OF THEM ALL' 

ONLY 

£9.19.6 `s 

(:3/6 p. & pkg.) 

PORTABLE CAR RADIO 
2 WAVEBAND SUPER -HET 
Construction manual 2/10 Post Free. 

Inclusive price Por all acsoelated components, case, battery 
and Instruction Book complete In every detail. 
ANY PARTS SOLD SEPARATEI.Y ON THE 

BUILD-AS-YOU-BUY S(11E11P; 

CONTESSA III £9.19.6 3,° 
CAPRI 79/6 2¡;i. 

SELECTED GUARANTEED BARGAINS -BRAND NEW 

Beautifully geared AM /FM 2 Gang Condensers, 4/6; AM /FM IFT's 465kc /s and 10.7 Mc /s, 4/8 pair; Magnavox Crystal Tape Recorder 
Mikes, 12/8: Double -tuned Transistor terrox IFT's 0120, 970 kc /s, 5/6 pr; 3 matched IFT's and oscillator coil for Mullard translator 
circuits, 10/6 the set; Plessey- Brayhead turret tuners 34/38 Mc /s. valved 8/6 each; 3 watt Stereo Amplifiers. complete, ready to switch 
on 79/6; Sentercell rectifiers R3 /2D- D3 -2 -1Y, 2/6 each. GERMANIUM DIODES -0A70, 0A79. OA61, 0A90. CG4611, 2/- each. 
TRANSISTORS: Set of 6 (RF and LF) including 1 watt matched pair, heat sink and diode, 13/6 the set; 0C44 (or equiv.). 6/9, 0C45 
4/6. 0081 5,6: matched pair 12/, PXC 101A 4/6. matched pair 9/6, PXA 101 3/9, AF 115 4/6. SB 305 2 /- ..Submin. Germanium diode 1J3. 
Please send STAMPED and ADDRESSED envelope with any enquiry. We regret no catalogues -our stooks move too quickly! Kind1Y 
make provision for additional postage and packing charges to avoid delay. 

TERMS: CASH WITH ORDER or C.O.D. ON ORDERS OVER 10 /-, 
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TEST METERS 

_ 
- tsa 

C050010 TYPE 1035 DOUBLE 
BEAM OSCILLOSCOPES. A few 
only of them modern scopes, over- 
hauled and in pet feet order ONLY 
145. Further details on request. 

AMERICAN DESK TELEPHONE, 
complete with handset. Non-dial 
type, but ham Internal bell. Ideal 
for extension or Inter -tom. BRAND 
NEW. ONLY 301 -. (Post 4 / -.) 

ACOS 89/1 STICK MIKE with 
screened lead and table stand. 
ONLY 89/6. (Poet 1 (0.) 

20,000 OHMS PER VOLT MODEL TP-28 
(illustrated,. Reade voltages up to 1 000 D.C. 
at 20.000 ohms per volt and A.C. at 10,000 o.p.v.; 
D.C. current to 300 u.A; Resistance to 10 Mega. 
Capacitance to 0.11tF; Decibel, from -20 to 
+36. Size 34 x 51 x Ojos. 95.19.6. 
2000 OHMS PER VOLT MODEL TP -10. Reads 
A.C. and D.C. volts up to 1,000; D.C. current 
to 500 mA; Resistance to 1 Meg.; Capacitance 
to 1 5F; Decibels from -20 to +36; Output 
jack for Audio measurements. Size 31 x 5 x 
151n. 23.19.6. 
80.000 OHMS PER VOLT MOJEL 500. Reade 
voltages up to 1,000 L.C, at 30,000 ohms per 
volt, and A.C. at 15,000 o.n.o.; D.C. current to 
12 amps.; Resistance to 60 Mega: Decibels 
from -20 to +56. Sizes 36( o Bli, x 211` 
28.19.6. 

1LAVOIE UHF WAVESIETER MODEL 100. 
Coverage 373/725 Mois. Complete with correct 
tianbration Chart. First -class condition. Bat - 
tery operated and portable, size 11 0 0 z 7fin. 
ONLY 58.19.6 (cardage 71g). 

11140 SENIOR TABLE MODEL RECEIV- 
ERS. Complete with 9 cone seta covering 
50 Kois to 30 Me /s. Used, very good con- 
dition. aerial tested. A few late Model IT 
with I.O. valves, 229.10.0 (carriage 300. 

DOUBLE BEAM OSCILLOSCOPE ''USES. 
Another per chase of Typo CV 1390, 
equivalent to Cosssor 09D as used in 
Oscilloscopes by Coeeor (339 series) and 
Hartley & Erskine (13 series). Listed 212 
Brand new in maker's crates 25 / -t Car. 5 / -i 

CRYSTAL DESK MIKE with screened lead .m. 
lui it -In stand. ONLY I8 /8. Post 1 set.) 

THE "GOOD COMPANION" Mk. II 
Using transflten, the latest manulaeturing technique to save alignment difficulty. 
The Asset combined portable and sax radio yet designed for the home constructor. 

* 755mW out- 
put. * 6 transistor. 
and diode. * FaU Medium 
and Long Wave 
coverage. * Quality 
speaker. * Brilliantly 
styled 2 -tone 
cabinet, arse 
11 z 8 z Sin. * Very fine 
tuning with 
calibrated dial. * Latest prin- 
ted circuit. 
* Internal 
high gain aerial 
with ear aerial 
socket. 
Easy to follow 
c onatruct ion 
data (available separately 3/8). 

Total cost £9.1 9.6 
All parte sold separately and full illustrated detalle will be sent on request. With 
alternative luxury cabinet using 7 x 4in. speaker, 210.19.6. Either type, plus 
3/- post and seas. (Battery 3/6 extra.) 

PCR COMMUNICATION RECEIVERS 
Mannfactueed by Pye and Philips. One of the Army e most versatile and sensitive 
seta RF stage and 2 of IF, using 6 British I.O, type valves. Large 180 degrees 
illuminated and'Calibrated Dial. Flywheel tuning with locking device. Aerial 
trimmer. Tone and volume controla Band switch from panel lacks for speaker 
or phones. In black metal case, size 17'L a 8'11 x 10'D. Model PCR cover, 
6-18 Mot., 200.550 metres and 850 -2,000 metres and has internal Sin. speaker, 
16.19.6. Model PCR2 has similar L & M waveband coverage. Short wave 6-22 
Me/s. but no speaker. Used but excellent condition, 25.19.6. Model PCR3. As 
PCB2 but bas 2 short Wave Bands, 2.0.7.0 Mc /s and 7.0.33.0 Mos. and Medium 
Wave Band 190.550 metres, ONLY 18.8.0. Every receiver aerial tested before 
despatch. Add 10/8 can. all models. Designed to operate from bulky external 
power supply, but any set can be fitted with BRAND NEW COMPONENTS 
INTERNAL PACK for 200/250 v. A.C. at extra cost of 22. 11.2.E. for illustrated 
IseA 

"'Practical Wireless" 6 transistor Personal Receiver. 2 baud punted circuit, etc, 
Budding coat 27.19.8. "Pocket 4" Transistor Personal. Ideal for beginner. 
Building cost 42/8. dN components sold separately, price lists for either of above 
B.d.B. 
MINIATURE MOTORS. Ideal for models. Operates on 3-6 volts D.C. Size 
14 z 1 x 1 ° /ioln. plus Sin. spindle. BRAND NEW 5/- or 8 for 25 / -. 
20)- CONSTRUCTOR'S PARCEL. Assorted colours wiring wire, solder, resistor.. 
oondenacrs, volume controls tag paneL ALL NEW (Poet 2/6). 
RESISTORS. 100 assorted values our choice. NEW 10 / -. 
CONDENSERS. 100 assorted mica and silvermìca. NEW 12/6. 

HARRIS ELECTRONICS (LONDON) LTD. 
133 GRAY'S INN ROAD, LONDON, W.C.I Telephone TERminus 7937 
Please include carriage costs on ALL Items. Open until 1 p.m. Saturdays. We are 
2 mom from High Holborn (Chancery Pane Pta.) and 5 mina bus from Kings Clow, 

JACKSON 
the big name in ?RECISION components 

Precision built radio components are an im- 
portant contribution to the radio and 
communications industry. Be sure of the best 
and buy Jackson Precision Built Components. 

"00's Twin Condenser 

Designed for use in 
miniature transistor 
receivers. The front 
(aerial) section is 208 pF 
to provide coverage for 
medium waves, and the 
rear section is 176 pF, 
which may be padded to 
match the oscillator - 
very robust yet light- 
weight. Front area 

deep. 
x x I44in. lin. 

JACKSON BROS. (LONDON) LTD. 
(Dept. P.W.) KINGSWAY- WADDON, 
CROYDON, SURREY 
Phone: C cydan 2754 -5. Grams: Wal ilco, Souphone, London 

LISTEN TO THE WORLD 

T_ . 
,d' ¡ 

y 
4" l,v r 

!1 : 
.,.. 

on TELSTAR our I -VALVE 
SHORT WAVE RADIO 
Receives speech and music 
from all over the world. Price 
includes valve and one coil 
covering 40 -100 metres. Can 
be extended to cover 10-100 
metres. Can be converted to 2 
or 3 valve and all -mains 
speaker use. Total Building 
Costs 35/- P. & P. 2/ -. 

THE R.C.S. PERSONAL SET 
For Private Listening 

;207----1. An amazing little set. with built -fn 
ferrite rod aerial bringing in medium wave 
at wonderful volume. Sturdy case. 
Size only 21 x 31 'E tin. Fits into the 

311±11 Ñ palm of the hand. Drilled chassis colour 
IM coded for easy assembly. Total Building i5 touts (including earpiece) P. & P. 30'- 2' -. 

AMAZING RESULTS from OUR 
LATEST 

5 -STAGE TRANSISTOR 
RECEIVER - - 

A highly sensitive receiver using top ryw? 
grade transistors and components. 
Fully tunable over medium wave. 

.._''..-x..---.,7..7 
., ~`` stir'a * Can be built in 1 hour. * High Bus . r 

moving coil speaker. * Built -in 
ferrite rod aerial. * Specially de- 
signed coils for maximum signal Total 
strength. * Volume on /oft control. Building Co." * Eyeletted Circuit board. * Easy 5O' P. & P- 
to follow building plan:.. - 2/6. 

R.S.C. CRYSTAL RECEIVER - , 
Covering medium wave band. Ideal tor the 
beginner! All components in- O P. & P. r.--..._ kl 
Chiding case. 8I6 1/6. .' 
(Suitable headphones 9/81. Easily converted to t-1 iii 
1- transistor or 2 -stage transistor receiver. 
AU parts available .separately. Send S.A.E. for tree layout plans 

and parts lists on any of the above sets. 

R.C.S. PRODUCTS (RADIO) LTD. 
II OLIVER ROAD, LONDON, E.I7 

(Mail Order Only) 
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characteristics of the transistors 
are largely taken out by the 
negative feedback; but unusual 
transistors may cause variations 
which cannot be taken care of by 
the feedback. 

If any trouble is experienced, 
the best way of checking the 
circuit is to measure the supply at 
the circuit, while on record - 
which is the condition which 
gives the lowest voltage. Assume 
this measures 10V, then as the 
emitter of Tr2 should be at 0.3V, 
it is obvious that the collector of 
Tr2 should be between 3.5V and 
6V in order to allow large 
voltage swings before cut -off or 
bottoming. 

So with the h.t supply of 10V 
and collector load of 8.2kû the 
current should be between 0.5mA 
and 0.8mA, which of course is 
the easiest to measure, unless a 
high resistance testmeter is avail- 
able. 

Input Conditions 
The input to the pre -amplifier is fed in through 

series resistors of 1.5MÛ (R1) and 100kÛ (R2) in 
order to accommodate various amplitudes of input 
signals. As a guide, crystal microphones and mag- 
netic pick -ups will be best connected via the 100kí1 
resistor and high impedance outputs from radio 
tuners and crystal pick -ups through the 1.5M11 
resistor. 

PRACTICAL WIRELESS 

C18 47pF 
Erase and bias 

oscillator 

Screened cable from 
bias osc. to RIP switch 
and recording head 

Erase and bias 
oscillator 

345 

R23 100k 

Audio 
In 

Recórding 
head 

Fig. S: Illustrating the effect of a long cable on bias bower. Ordinary screened 
cable has a capacity of about 50pF/ft. If one foot of such cable is used at 
60kc /s then Xc =50kÛ and XL= 60kÛ, thus half the bias power will flow 

through the cable. 

To recording 
head 

100k 

100ÚF 

Recorder H.T. 

Any audio 
transistor 

V (0071) 

Tape 
T1 recorder 

Record 
transformer 

rysta 
diode 
0A70 
GEX34 

Fig. 4: A suggested recording level monitor. 

THE PLAYBACK CIRCUIT 
When used on playback the erase oscillator is 

switched off by the record /playback switch and the 
output stage remains as for " record ", with the 
exception that the loudspeaker is joined directly 
across the output. 

The treble boost circuit is removed from the 
collector or Tr3, and an RC circuit is inserted in 
its place. This gives a gradual rise of up to 3 or 
4dB at 4kc /s in order to compensate for tape and 
head losses as already mentioned. 

The characteristics of the feedback pre -amplifier 
are considerably changed by the removal of the 
200µF capacitor C6. 

The pre -amplifier now becomes an LR integrator, 
with the head inductance and the 4.7k12 resistor R4 
as the active elements. This provides a characteristic 
falling at 6dB octave that would be correct for an 
ideal head and tape. But as was shown earlier the 
output has to stop falling and remain roughly con- 
stant up to 4 or 5 kc /s. This is achieved by the 
0.5µF capacitor C5 which removes the feedback 
at like's and above. 

The overall frequency response was shown in 
Fig. 3 in which it can be seen that it is not linear 
at the low frequency end; this is due to the 
resistance of the head, but with the characteristic 
as shown it is matched to the system. 

ADDITIONAL FACILITIES AND IMPROVEMENTS 
So now, as in Fig. I is a tape recorder with 

facilities for monitoring the output as recording is 
in progress, switching to external loudspeakers, 
and also the possibility of some extra facilities by 
the addition of simple switches. 

Straight- forward Amplifier 
For instance, the motor switch S3 stops the motor 

when the recorder is required as an amplifier for 
records or radio. All that is required to perform 
this function is to put the record /play switch at 
record. 

This switch is, of course, spring -loaded and 
should not be held in position by the tape deck 
control while the motor is not running; otherwise 
indentations may be made on the pinch roller. The 
solution here is to prepare a small blóck of wood 
which can be dropped in and so hold the record/ 
play switch at record. Also when the motor is 
stopped, the switch cuts out the series resistor in 
the loudspeaker circuit, and also stops the erase 
oscillator by breaking the earth lead from chassis. 
This is a precaution to avoid overheating of the 
erase head if left on for long periods; or to prevent 
erasure of a small portion of tape near the head. 

Extending the Frequency Response 
If the constructor includes in his specification a 

larger loudspeaker housed in a separate cabinet, he 
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no doubt would like to improve the recorder in 
order to take advantage of the better quality avail- 
able. 

The frequency response can be extended to at 
least 6kc /s by means of tuning the treble boost 
inductor to 6kc /s and increasing the amount of 
boost to 12dB. This is done by changing C11 to 
2,000pF, R16 to 5.6kû and C12 to 0.003µF at the 
expense of 6dB in signal to noise ratio. 

Minimising Distortion 
In order to minimise distortion, a check in bias 

level is useful. 
There is an optimum value of bias which gives 

less distortion but needs more h.f. boost to be 
applied during recording. The lower ranges of 
bias give more output from the tape on playback, 
but more distortion. 

If the constructor wishes to check the bias cur- 
rent, a 50û resistor should be inserted in the earthy 
end of the recording head, and of course with ImA 
r.m.s. bias current, there should be 50mV r.m.s. 
across the resistor. This can be adjusted by varying 
the value of the capacitor C18. 

The measurement demands an oscilloscope or 
valve voltmeter because of the low levels. 

The correct bias current for any particular tape 
is arrived at by recording a sine wave at 400c /s and 
increasing the bias in known steps from 0-4mA to 
1.2mA. Then, when playing back, the output will 
be found to increase at first and then decrease; 
when it has dropped by about 2dB, this is the bias 
level for minimum distortion. 

Am S1d/R To R23 and T` To eraseCr 
RR head l t 

head 

r 

L 

Tinplate Sheet formed 
to screen chassis 

completely. 

. (7 

C18 ) 
1 

To S3b 

Titan I Common Off 

Fig. 6: Layout of the erase oscillator. 
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Recording Level Meter 
The use of a recording level meter will mean 

that when recording large ranges of signal levels, 
such as orchestral items, it will be easier to make 
sure that the loud passages do not overload, and 
the quiet passages do not get lost in noise and 
hum. As the output stage is of very low output 
impedance it is easy to drive a cheap imA meter 
using a circuit as given in Fig. 4. 

A simple transistor amplifier is used to drive the 
meter, since this was considered cheaper than using 
a more sensitive meter, such as 100 or 200µA 
movement. The circuit consists of a shunt diode 
rectifier and an emitter follower to provide a low 
drain on the rectifier, and also to supply the cur- 
rent for the meter. The 1.8kû resistor sets the 
meter reading and will give half -scale reading for 
the normal recording peaks, that is 150mA. The 
33kû sets the amount by which the meter is slugged. 
These values may be adjusted as found necessary. 

CONSTRUCTION 
Plugs and sockets can be used to connect the 

deck to the circuits, but inevitably they add quite 
a lot of capacity to the head wiring, thus endanger- 
ing the h.t. response and of course shunting the 
h.f. bias. This can be seen in Fig. 5 in which the 
cable from the bias feed point on the oscillator can 
be seen as a shunt capacitor to the h.f. bias, so 
indicating the need for as short a lead as possible. 

Three Sub -Units 
Bearing these points in mind, this tape recorder 

is built in three sections. 
sac Light programme 

200kc/s 

20kefs beat 40kc /s beat 

I I 

120kc/s 
2nd 

harmoniC 

60kc/s 
l Fundamental 

180kc/s 
3rd. 

harmonic 

240 kc /s 
4th. 

harmonic 

Fig. 71 Relationship between the frequencies of the bias 
oscillator and the broadcast station. 

The three sections are easily seen in the illustra- 
tions and consist of (1) record/playback amplifier, 
(2) erase oscillator, and (3) power unit. Actually 
the head transformer is mounted separately 
on the tape -kck chassis, in order to get short leads 
to the erase chassis and to record /playback switch. 

The erase oscillator should be reasonably well 
screened, as previously mentioned, in order to 
avoid pick -up in the amplifier; and also in this 
respect the lead from the bias output to the 
record /play switch and head transformer should 
be screened, short coaxial cable is best but 
ordinary screened cable will do if kept short. 
Erase Oscillator 

A sketch is shown in Fig. 6 giving details of how 
the erase oscillator was. built. A screening can was 
made from thin_ tin, bent to shape and soldered to 
the chassis in two or three places after checking 
the operation of the circuit. 

The chassis acts as a beat sink for the transistors 
but of course they must be electrically insulated 
from the chassis by thin mica washers. Suitable 
washers are usually supplied with the transistors. 
Remove all the sharp edges from the mounting 
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PORTABLE TRANSISTOR RADIOS 
BACKED BY SUPER AFTER SALES SERVICE 

ROAMER SEVEN i 
5 WAVEBAND 
PORTABLE OR 

9 stages -7 transistors and 2 diodes. 

Covers Medium and Long Waves, Trawler Band and 
Short Waves to approx. 17 metres. Push -pull output 
room filling volume from rich toned heavy duty 
speaker. Ferrite rod aerial forM & L waves and telescopic 
aerial for S Waves. Air spaced ganged tuning condenser 
ensures wonderful station selection. Simulated 
case with gilt trim and shoulder and hand straps. 
Size 9 x 7 x 4in. approx. The perfect portable and 
Ideal ear radio. (Uses PP9 battery available anywhere.) 

CAR RADIO 
two Amazing performance 
tor and specification 

51n. Total cost of all parts 

f7 9 6y: hide 
P. & P 516. \ the Parts Price List 

, - ... F>T 
. .. ' , ' 

' 
^' ' .' 

and easy 
build plans 31 -. 

MELODY SIX NEW ! POCKET FIVE 

Wonderful 
continental 
only 

. 8 stages -6 transis- 
tors and 2 diodes. 

5 

Our latest completely 
i \ li Portable transistor radio 

/ t sj covering medium and 
t 1, long waves. Incorporates l i, pre-tagged circuit board, I p 

top hgrad duty ssist rs. 
vol grade transistors. tuning 
volume control. tuning 
condenser. wave change 
slide switch. sensitive 
bin. ferrite rod aerial. 
Push pull output. 

reception of B.B.C. Home and Light, and many 
t size case, stations. Handsome leather look pocket 

61 z 31 z 1lin. approx., with gilt speaker grille and supplied 

7 stages -5 transistors and - _ 

2 diodes. 

Covers Medium and Long Waves 4i 
and Trawler Band, a feature 
usually found in only the most 
expensive radios. On test Home 

Luxembourg Conti, and many 
loudnanl wereneoeiv- 

Aerial and fine tone 31n. moving Coll speaker, built Aerial 
loua and clear. Designed coil aupersenai 

black case with red speaker grille. Size 5k x It 
pp4 battery available anywhere.) 

Total cost of Parts 
all parts 59/6 P. & P. 3fß easy P ar 

Ferrite 
into 

x 3iin. 

Price 
build 

II 

attractive 

List 
plans 

Rod 

(Uses 

and 
116. 

with hand and shoulder straps. 
Total cost of all P. & P. Parts Price List and 
parts £4.9só 31 -. easy build plans21.. 

"Horne, 

TRANSONA FIVE 
L1951, 

A; <x, 
all 

iu P u l wti 

SUPERSEVEN I d stages-5 transistors 
and 2 diodes. 5 

Fully tunable over medium 
and Long Waves and Trawler 
Band. Incorporates Ferrite 
rod aerial tuning condenser, 
volume control, 31n, super 
tone speaker, etc. Attractive .. case. Size 6; x 41 x 1í1n. with 
red speaker grille and carry- 
1ng handle. (Uses PP4 bat - 
tery available anywhere. - á 
Total cost 
of all para 59 1 6 

P. & P. 31 -. 
Parts Price List and easy build ). 
plans 2l -. 

%-y 
stages-7 transis 9 stn g 

tors and 2 diodes, 

I..-- ` Covers Medium and Long Y Waves and Trawler band. !J The ideal radio for home, 
car or can be fitted with 
carrying strap for out- 

c. ® door use. Completely 
Portablee.has built in r aerial for wonderful , reception. Special cir- 
cuit incorporating 2 R.F. 
stages, push pull output, 

3in. speaker (will drive 
larger speaker). Size 7; x 6i 

x l4 (Uses PP6 battery avail- 
Total cost of able anywhere.) where.) 
all parts £4.19.6 P. & P. 316. 

Parts Price List and easy build plans 21 -. 

ROAMER SIX 
_ 8 stages 6 trans - 

, e- istors and 2 diodes. 

Listen to stations 
T ' 

half a world away 
All components used in our receivers may be pur- 
chased separately if desired. Parts price lists and 
easy build plans supplied free with sets of parts or 
available separately at prices stated. 

_ with this 5 waveband 
' ed ' y 

port' me, Tunable on 

} , waves, Trawler Band 
' 

/ 

andtwo Short riterowaves. 

o 
_ .ensuive ferrite rod 

Y, aerial and telescopic 

=' aerial e. Top grade 
3-inch Radio Exchange Co. 

27 HARPUR STREET, BEDFORD 
Phone 2367 Opposite Co-Op. pp p, 10-1 p.m. Sets. 

transistors, 
speaker, handsome 

case with gilt fittings. Size 8t x 4; aliin. 
Total cost of £5 .6 P. & P. 3f6 Parts Price List and 
all paru v easy build plans .IL- 
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FEAIURED IN 
-Radio Constructor 

Converting Battery 
Portables to 

Transistor Operation 
by T. Snowball. 

A practical method 
of modernising 

your old set, whilst 
retaining most of 

the original 
components. 

AUGUST 

Low Cost Hi -Fi 
Amplifier by 

G. A. Stevens. A 
design using the 

minimum number 
of components 
consistent with 

obtaining 
Hi -Fi performance. 

AUGUST 

Inexpensive Medium 
and Short Wave 

Receiver by 
Ian McDonald. An 

easy -to -build 3 -valve 
"straight" mains 

operated receiver. 

THE Rad ióConstru ctor 

PUBLISHED ON THE 1st OF EACH MONTH, PRICE 

TWO SHILLINGS, BY DATA PUBLICATIONS LTD., 
57 MAIDA VALE, LONDON W.9. 

00000000000 
0 
0 

ò 
o 
0 

August, 1963 

0000000000.000000000000 
ANOTHER TAPE RECORDER BARGAIN 

Mfrs. end of production 
Surplus Offer 

A 24 gns. Tape Recorder offered 
at the bargain price of only 15 gns. 
plus 10/- cary, Supplied In 3 
Units already wired and tested. 
A modern Circuit for quality 
recording from Mike, Gram or 
Radio, using latest B.S.R. Twin 
Track Monardeck Type TD2. 
Valve line up EF86, ECL82, 
EM84, EZ280 and Silicon Diode. 

2 tone Cabinet and 8' x 5' 
Speaker. Size 14' x 104' x 73-' 

Wired Amplifier complete with 
4 Valves, front Panel. Knobs, 

etc. 
B.S.R. Monardeek Type T.D.2 

Accessories -Mike, Tape 
empty Reel, screened Leavi 

and Plugs, Instructions, etc. 
COMPLETE KIT comprising 

Items above 

£3.1 0.0 +5 /- Carr. 

£5.1 2.6 +3/6 Carr. 

£7.7.0 +4/8 Carr. 

£1.0.0 +2/- Carr. 

15 gns. +lo /- Carr. 
BARGAIN PRICE 

0 0000000004040eo0000000000000000000' 
RECORDING TAPE -Reduced Prices 

Famous American Columbia (CBS) Premier Quality Tape at 
NEW REDUCED PRICES. A genuine recommended Quality 
Tape -TRY IT! Brand new, boxed and fully guaranteed. Fitted 
with leader and stop foils. 

Standard Long Play Double Play 
Sin. 600ft. 13/- 900ft. 17 /8 1,200ft. 31/6 
Min. 900ft. 16/- 1,200ft. 19/6 1,800ft. 37/6 
7in. 1,2130ft. 211- 1,800ft. 28/6 2.400ft. 47/6 

P. & P. per reel 1/-; 6d. on each additional reel. 
SPECIAL BARGAIN. 3in. Message Tape, 150ft., 3/9. P. & P. Id. 
3in. L.P. 225ft. 4/9. 3in. D.P. 30ft. 8 /8. 
Plastic Tape Reels .. ..3in.. 1/3, 51n., 2/ -, 5í1n..2/ -, 71n.. 2/3 
Plastic Spool Containers ,. .. Sin., L& 5IIn., 2/ -, 71n., 2/3 

Eleotrolytlos All Types New Steak 
JASON FM TUNER UNITS 
Designer- approved kits: 
FMT1 5 gns. 4 valves, 20 / -. 
FMT2, £7. 5 valves, 37/6- 
JTV MERCURY 10 gns. 
JTV2 £13.19.6 4 valves 32/6. 
NEW JASON FM HAND- 
BOOK, 2/8. 48 hr. Alignment 
Service 7/6. P. & P. 2/6. 

TYGAN FRET (contemn. pat.) 
12 x 12ín. 2/-. 12 x 18ín. 3/ -. 
12 x 241n.. 4/-. 18 x 24in. 8/- etc. 
EXPANDED ANODISED 
METAL. Attractive gilt finish 
} x 4ín. diamond mesh. 416 soft. 
Multiples of ein. cut. Max. 
size 4 ft. x 3 ft., 47/8. 
ENAMELLED COPPER 
WIRE-11b. reels. 14g -20g. 2/6: 
22g-28g. 3/ -; 30g -40g, 3/9: 36g-38g, 
4/3: 39g -40g, 4/8, etc. etc. 

TUBULAR CAN TYPES 
25/25V, 50/12V 1/9 8 +8/450V 4/6 
50150V,100/25V2/- 8 +16/450V 6/- 
8/450V 2/3 32 +32/275V 4/8 
16/450V 8/8 50 +50/350V 6/6 
16 +16 /45V 6/8 60 +250V 12/6 
32 +32/450V 8/8 100 +100V 12/6 

RESISTORS- Modern ratings full 
range 10 ohms to 10 megohms. 
20% 1 -4 w. 3d. ea., ditto lw Od. 
ea., 2 w. 9d. ea. 10% 1 -4 w. 4d. ea. 
5% HI -stab. 5-5 w. Bd. ea. (below 
100 ohm, sad over 1 meg. 9.1. ea.). 
1% HI-stab. 4 w. 1/8d. ea. '(below 
100 ohms 2/- ea.). WIREWOUND. 
25 ohms to 10K. 5 w. 1/3, 10 w. 
1 /8, 15 w. 2/- 

Volume Controls-5K -2 Meg - 
ohms, 3in. Spindles Morganite 
Midget Type lain. diam. Guar. 1 

year. LOG or LIN ratios less 
Sw. 3/ -. DP. Sw.4/6. Twin Stereo 
lees Sw. 6/6. DP Sw. 8 / -. 

RECORD PLAYER CABINETS 
Cabinet Price £3.3.0 Carr. & Ins. 5/ -. 
Attractive, contemporary two tone. Size 
184 x 134 x ht. 83ín.. fitted all accessories. 
2 -VALVE 2 -WATT AMPLI- 
FIER. Twin stage ECL82 with 
vol. and neg. feedback Tone 
control. A.C. 200/250 v. with 
knobs, etc., ready wired to fit 
above cabinet inc. Min. speaker, 
etc. 23.19.6. Carr. 2/6. 
Complete Kit, including either 
B.S.R. ÚA14 Unit or Garrard 
"Autoslim" as ill. New reduced 
price 612.10.0. Carr. 7/6. 

Only a few items are listed from our comprehensive stock. 
Write now for full bargain lists, 3d. 

Terms: C.W.O. or C.O.D., post and packing 4íb. 9d., lib. 
1/3, 316. 2/3, 516. 2/9, 1016. 3/9, etc. 

RADIO COMPONENT 

SPECIALISTS 
Established 1946 

70 BRIGSTOCK RD.,THORNTON HEATH, SURREY 
Tel. THO 2188: Hours: 9 a.m. -6 p.m. 1 p.m. Wednesday. 
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Fig. 8a (above): The top of the record /playback chassis and b (below) -the below- chassis view. 
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8'long x 33'Zwide x 2'deep 
Materlal_see text 

holes in order to avoid puncturing the mica 
washers when bolting down the transistors. 

One point about the oscillator is that when a 

radio is used near, or inside, the recorder a beat 
between the station and an oscillator harmonic 
may cause a bad whistle. This can be cured by 
moving the oscillator frequency in order to make 
the beat inaudible. In Fig. 7 is shown the oscil- 
lator 3rd and 4th harmonics at 180 and 240kc /s if 
the fundamental is 60kc /s. This of course will 
cause no interference with the Light Programme 
on 200kc /s because the beat frequencies are 20kc /s 
and 40kc /s. But had the oscillator fundamental 
been 66kc /s, the 3rd harmonic would have been 
198kc /s and the result would be objectional inter- 

To To TI To S2 
PP /11 tag 2 common 

ference at 2kc /s on top of the station. 
Changing the oscillator frequency is best per- 

formed by adding a small capacitor across C24. 
Use a small value as is necessary, in order to avoid 
changing the oscillator frequency too drastically 

The Record /Playback Amplifier 
The layout of the record /playback amplifier is 

sketched in Fig. 8 and the chassis can be made 
from tinplate for ease of making earth connections 
Push- through tags were used in the prototype, bur! 

these are rather expensive and stand -off insulato 
or small tagstrips are equally suitable for anchor 
ing the components. 

TO BE CONTINUED 
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COMPARED with the glamour that has been 
bestowed upon the transistor the modern dry 
battery has received scant attention. Yet the 

unique features of the transistor could not have 
been fully exploited in the production of small 
portable apparatus without the availability of 
compact, highly reliable and efficient sources of 
h.t. current. 

The 'advent of the layer type of battery repre- 
sented the first major change in the methods of 
dry battery construction. This type battery is 
built up from a number of flat, rectangular units 
stacked together; the electrodes are flat plates and 
these provide a more efficient arrangement than 
the conventional Leclanche -type dry cell employing 
a cylindrical case and carbon rod. 

Looking Back 

It is- interesting to reflect how the humble dry 
battery has regained or possibly surpassed its for- 
mer pre- eminence of the early days of radio. Some 
of my older readers will surely recall the rows of 
3V pocket torch batteries arranged alongside that 
masterpiece in a mahogany case and black ebonite 
panel. Then eventually, in response to the growing 
demand, the manufacturers produced the multicell 
package to supply our h.t. needs, and so the jungle 
of inter -connecting clips and leads disappeared. 
Next followed what may, I suppose, be described 
as the heyday of the old -style dry batteries (yes, 
accumulators as well!). Soon the widespread 
availability of a.c. mains supplies encouraged us 
tó try the mains -operated battery " eliminator " for 
a while, until finally the all -mains valves came on 
the scene. From then until round about 1945 the 
radio battery had but a modest role to perform, 
mainly in battery portables, and these sets were 
comparatively rare -unlike the ubiquitous tran- 
sistor radio of today! 

The layer -type battery was originally developed 
and put into production to meet the requirements of 

AI,111 r 15a. i 

u r Wavelength 
By THERMION 

the Services. In the post -war era this battery (like 
many other new developments) became available 
for general commercial use. 

In its modern form, the dry battery has 
rebounded back into general use and indeed in so 
many of our activities and pastimes we have 
become dependent upon this miniature store of 
energy to power electronic equipment of some 
kind or other. 

Is Recharging Practical? 

I have often been asked whether it is possible 
to recharge a dry cell or battery. In theory 
primary cells (such as these) are not rechargeable. 

However, it is no secret that in practice a certain 
amount of rejuvenation is possible in the case of 
the conventional round -cell battery, provided the 
cell has not been more than about half exhausted. 
Care is necessary since charging at an excessive 
rate will cause damage. It must be emphasised 
that this recharging treatment should not be 
attempted with layer -type batteries. Due to the 
compact nature of the cell units, gassing can easily 
occur if current is passed through them and the 
battery will be permanently ruined. 

Bearing in mind the reasonable prices 
of present -day batteries and the low current taken 
by transistors, I cannot believe that it is really 
worth while to build mains -operated rejuvenators. 

Twiddlers 
Variable controls are irresistible! If you don't 

believe me just place a radio receiver, test instru- 
ment or any odd chassis (with knobs on) in front 
of someone who happens to be around. In no 
time he will be twiddling -and, more likely than 
not, doing this quite unconsciously. This habit is 
often harmless enough where operating controls 
are concerned, but there is the danger that a certain 
important preset control will next receive attention. 

Some individuals are indeed a positive menace 
if let loose among exposed equipment. Be 
especially on your guard for the character armed 
with a newly acquired screwdriver or trimming tool 
which needs must be tested. 

Apart from trouble and inconvenience caused by 
disturbed settings, the iron -dust cores of r.f. and i.f. 
coils are particularly susceptible to actual material 
damage should an oversize trimming tool be 
pushed into the slot, since this action may cause 
the core to fracture and become jammed in the 
former. It is usual for makers of miniature per- 
meability tuned components to supply a suitable 
tool with each order. Keep this tool in some safe 
place, otherwise the occasion may arise when you 
will be tempted to carry out alignment with the 
wrong tool. 
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PDST FREE MA /I, ORDER SERVICE 
t: 

1T.90 RADIO EARPHONES. HI- impedance. 
3,000 ohms -general use headset. Black and 
Ivory plastle cased electro-magnetic units 
with adjustable headband for comfortable 
St. Individual listening for all types of 
applications. Individually packed, with 
Sexlble cord attached. 14/6. 

DLR." HEADPHONES. 
Moving coil, low resis- 
tance. Velvet padded 
ear cushions for maxi- 
mum comfort. Extre- 
mely high sensitivity, 
Ideal for communies 
Don receivers, tape 
mordent, etc. PRICE 

12/0. 

V rró 
g S daisy 

PORTABLE MAINS SOLDERING 
IRON SP.I 
30 watts. Features 
removable handle 
that covers tip and 
barrel. Complete for 18/9. 

SIGNAL INJECTION PROBE 
ITI.1. 

Push button operation. 
Ideal for making rapid 
* hecke on radios, TV, 
Amps, tuns, eta 
Price 42 /11. 

"KEW" PANEL METERS 
q "8" Meter, 86 / -; DC Microammeters. 

5 mla, 27/6; 300 v.. 27/6; 060c.A, 39/6: 
0- 604tA, $2/6; DC Milliammeter. 

6) 0.1mA, 27/0. Available in Clear Plastic 
or Black Bakelite. Will fit Ilia. dia. cut 
out. State choice when ordering. All 

o 
nd 

models individually boxed and fully 
guaranteed. 

MULTI -METER MODEL TR 20A, 1,000 O.P.V. ON A.C. A D.O. 

RANGES: D.C. voltage: 0 -16. 160 -1,000 V. (1,000 O.P.V.). A.C. 
voltage: 0.16- 160.1.000 V. (1,000 O.P.V.). D.C. current: 
0.130-mA. Resistance: 0 -100E. Size: 311n. 

Complete Shi llbattery, Lest 
lead. and Instructions, fully 
guaranteed Price 4910. 

No. 19 .2-8 Mc!. TRANSMITTER RECEIVER 
This most 
Receiver covers -8 Mats. (16097 
metres In two bande). Hee an 

Intercom, amplifier. Designed 
for 12 and 24 volt operation but 
supplied with "P.M." Mains 
conversion detail.. Uses 8 valve 
eperhet receiver, 1.F. being 

..L w ' 45 Ka's, ands 6 valve tr.ua- 
fitter designed for Ice and 

C.W. operation. Incorporates 

test and tuning meter for voltages, aerial loading and 
ccrontMCW 

Panel Controls: Frequency 
tuning, g. 

CW, RIT switch. Het -tone netting. Off -on Quench aerial, AVC LT -HT 

-Drives testa Supplied complete with Instructions book, Only 761. 

lift. WHIP AERIAL (U.S.A.), ICI.. 

6 volts 16 A.S. 

LEAD ACID ACCUMO. 
LATOR3 (unspillable). 

Brand new. else 41u. 71n. x 
tin. Six for 20!- (min). 
(8/6 each (or caller». 

t. 

HOOVER ROTARY 
TRANSFORMERS 
12v. Input, 500 v. 
output at 65 mA. or 
6 v. Input. 260 out- 
put at 76 mA. 
Only WO Rank. 

VISIT OUR HI-FI 
SHOWROOM AT 

87, TOTTENHAM CT. RD.,WI 

'- - -IAMINIATURETAPE 
RECORDEERR N KIT 

ONLY L4.I9.6 
Excluavely offered complete 
with all accessories. No extras 
to buy. Consisting of three 

i transistor amplifier, 
control, 

re 
miniature volume 

speaker, forward stop recai d 
switch. reel of tape and spare reel, motor, attractive 

coloured case. Mk. and earphone sockets, pick -up coil, 

mike, earphone and carrying handle supplied. Standard 

battery operated. Simple to put together In less than one 

eau. Brand new and guaranteed. 

RELDA EXCLUSIVE!! 
100,000 O.P.V. MULTI- TESTER 
MODEL EP.100E. A handy size high .ensitivltp 
multi -tester with shock -proof meter of 9.6 p.A. 
Incorporates three germanium diodes and amplified 
meter scale for easy reading. 
RANGES: 
D.C. Vola: 0.5V, 2.6V. 10V, 60V, 250V. (100,000 
ohm /V), 500V, 1.000V, (95,000 ohm/V). A.C. Volta/ 
2.517, 10V, 50V, 26.1V, 1,000V, 112,500 ohm /V). 
D.C. Amps: 101.A, 260p.A, 2.5mA. 25mA. 250mA. 
Ohms: 0.206, ohm, 0 -200K ohm, 0 -2M ohm, 0.20M 
ohm. Centre -I80 ohm, 1.6K ohm, 16K ohm. 
180K ohm. L.t: 18µs, 1801).A, 1.8mA. 18mA. 
L.V.: 3V. 
Decibels: mines 0db -plus 82db. else: 61W. 
Blin. * 211a 

ORIGINALLY 614.16.0. 

OUR PRICE £6.19.6 COMPLY!, 

PORTABLE RADIO PHONE 
Consisting of transreceiver covering 
7.4 -9 Mc/e. Range up to 6 miles. depend. 
lug upon obstructions and elevation. 
On test the receiver astounded us for we 
heard 65 short wave stations -one as far 
away as Russia. Complete with 6 valve.. 
headphones, microphone, junction box 
and aft. telescopic aerial. Operates from 
standard 120 v. and 3 v. dry batteries. 

ONLY 66 /- EACH 
TWO FOR 16 

(Eitteri a OW. per sat eglf0.g 

MAIL ORDERS TO: DEPT.' P' 3 2A, COPTIC STREET, LONDON, W.C.I Tel : MUSeum 9606= 
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THE LINEAR LI/10 
August, 1963 

A 10 -WATT HIGH FIDELITY ULTRA LINEAR AMPLIFIER WITH INTEGRAL PRE -AMP 

Full advantage has been taken 
of latest component miniaturi- 
sation developments to produce 
a 10 -watt Hi -Fi push -pull ampli- 
fier incorporating tone control 
pre -amplifier stages within the 
measurements of 9 x 7 x Sins. 
In addition two high im- 
pedance input sockets are 
provided for microphone 
and gram., etc. With selector 
switch and vol. control, five 
B.V.A. valves are employed 
ECC83, ECC83, EL84, EL84, 
EZ81, H.T. and L.T. power 
supply point is included for a 

radio tuner. 
FREQUENCY RESPONSE 

I d.b., 30- 20,000 c.p.s. 
MAXIMUM POWER 
OUTPUT 

in excess of 14 watts. 
SENSITIVITY 

L.P. 220 m.v. for 10 watts. 78 r.p.m. 220 
m.v. for 10 watts. Radio /Microphone 40 
m.v. for I O watts. 

TREBLE LIFT CONTROL - 10 d.b. to -22 d.b. at 12,000 c.p.s. 
BASS CONTROL 

+ 14 d.b. to -IO d.b. at 50 c.p.s. 
HUM LEVEL 

Referred to maximum output and in- 
cluding integral pre-amp.-70 d.b. 

NEGATIVE FEEDBACK 
21 d.b. in main loop. 

HARMONIC DISTORTION Less 
than 0.1% measured at 8 watts at 1000 c.p.s. 
Weight 10 lbs. Power consumption 90 
watts. For 200 -230 -250 v. 50 c.p.s. A.C. 
mains. Outputs for 3- and I5 -ohm speakers. 
Chassis finish stoved Gold hammer. 

HIGHEST QUALITY Retail Price 
MAXIMUM RELIABILITY 
AT A PRICE YOU CAN 
AFFORD GNS. 
Send S.A.E. for descriptive literature 

13 

TRADE ENQUIRIES to 

LINEAR PRODUCTS LTD. 

Also Available -THE L.45.A 
compact High Quality 4.5 
watt amplifier. Size approx. 
7- 5 -5 }in. high. Sensitivity is 28 
millivolts so that the input socket 
can be used for either micro- 
phone or gram., tape, radio tuner 
etc. B.V.A. valves used are ECC83 
EL84, EZ80. Controls are: Vol. 
Treble and Bass with mains 
switch. The Tone controls pro- 
vide full compensation for long 
playing records. Output match- 
ing for 3 ohm loudspeaker. Retail 
price (5.19.6. 
THE LT4S TAPE DECK 
AMPLIFIER. A complete unit 
(power pack and oscillator intor-. 
porated) ready for connection 
to A.C. mains. 3 ohm loud- 

speaker and practically any make of deck. 
Negative feedback equalisation adjustment 
by multi -position switch for 11, 3; and 7 }in. 
per second. Retail price 12 gns. 
DIATONIC 10 -14 WATT. High Fidelity 
amplifier with integral pre -amplifier. Retail 
12 gns. 
CONCH ORD 30 WATT. Hi -Fi amplifier 
with two separately controlled inputs. 
Retail 16 gns. 
LSO SO WATT AMPLIFIER. Size approxi- 
mately 14 x 10 x 8in. Sensitivity 25 mV. 
Output for 3 and 15 n speakers. Retail 
price 22 gns. 
L5/5 STEREO AMPLIFIER 5 X 5 watt 
12 gns. 

ELECTRON WORKS, ARMLEY 
LEEDS 

"NORCOL NOMAD 99 

SEVEN TRANSISTOR TWO WAVEBAND SUPERHET RADIO UNIT 
BRAND NEW DESIGN FOR CAR RADIO AND GENERAL PURPOSE GIVING 
ONE WATT OUTPUT WHEN CONNECTED TO ANY STANDARD 3 ohm SPEAKER 

This versatile unit has been 
designed to fit into a variety of 
cases and all components, down 
to control knobs and battery 
clips, are supplied together 
with clear illustrated plans. 
It gives a superb performance 
with dozens of stations includ- 
ing Luxembourg when connec- 
ted to a 9 volt battery and 
speaker. 

FEATURES 
NEW PRINTED CIRCUIT 
OF OUR OWN DESIGN 

O LARGE OUTPUT 
TRANSFORMER 
SEVEN FIRST GRADE 
TRANSISTORS 
INTERNAL HIGH "Q" 
FERRITE AERIAL 

All parts CAR AERIAL COUPLING 
available separately. COIL 

Size: 7 x S x I }in. Building Plans 216 (Free with kit). 

We are offering the above for THE AMAZING PRICE OF £6.19.6 P.P. 2/- 

or at NO EXTRA COST in 3 Stages (A, B and C) of 46(6 each plus P.P. I (6. COMPLETE 

ALIGNMENT SERVICE: (7 x 4in. Elliptical Speaker 1716) 

This unit is covered by our Test and Alignment Service 
which also handles the PW -6 Pocket Superhet and 
Mercury -6 Mk. II, for which we stock all components. 
The charge is 1216 plus P.P. for Test and Alignment and 
where fault finding and broken component replacement is 
required a small service charge is added. (Cases and 
Speakers should not be included_) 

P.W. SPINETTE R/Player. 
P.W. CELESTE Radio. 
P.W. MERCURY Radio. 
P.W. -6 Pocket Superhet. 

S.A.E. FOR PRICE LISTS. 

NORCOL LTD. 147 LONDON ROAD, YORKTOWN, 
ELECTRONIC COMPONENTS CAMBERLEY, SURREY Phone: CAMBERLEY 3743 
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by G.M. and E.C.D. 

conductors 
TALKING POINTS ON CIRCUIT PRACTICE 

Continued from page 232 of the July issue 

IT has been suggested that as the characteristic 
curves published for transistors differ consider- 
ably from those published for valves, now that 

we have dealt with some of the fundamental 
aspects of transistors themselves, a few words on 
these curves and how to use them might be 
helpful. 

There is quite a considerable number of curves 
published for transistors. The amateur is likely 
to be interested in only one or two of them. 
Basically the " Output- Characteristic " is likely to 
concern him most because by means of this curve 
he can judge what he can put into his transistor 
in the way of input, what he can take out of it 
without overloading it, what values of base bias he 
should use and what values of collector load. 

The difficulty is that some readers may already 
understand the use of these characteristic curves 
and others may not. In keeping with the policy 
followed throughout these articles, therefore, we 
had better start with first things and explain just 
what these curves mean and how they are com- 
piled. 

"OUTPUT CHARACTERISTIC" 
The " Output Characteristic" curve as published 

for transistors is obtained by fixing the base at a 
definite value of bias and then plotting a curve 
for output current with varying values of output 
volts, i.e. collector volts. This on the face of it 
may seem to be a queer method when what we 
really want to know is output values for various 
values of input. But let us examine it. 

Let us fix the base bias at, say, to choose an 
arbitrary figure merely for the purpose of explana- 
tion, 40µA, sticking to bias in terms of current 
rather than volts as before. Let us then increase 
the voltage on the collector by gradual stages 
from, say, no volts to a maximum of 12V negative, 
and let us read the changing values of output 
current (by putting a meter in the collector or 
emitter lead) for each change of collector volts. 
We shall obtain a curve like the one marked 
"40,0A " on Fig. 1. 

Now let us repeat the process at a different value 
of base -bias. say. 200.A, and draw the curve corre- 
sponding to that value of bias. Repeating the 
procedure until we have a whole " family " of 

5 

No. 7- Transistor Characteristic Curves 
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Fig. I: Family of output -characteristic curves. 

curves drawn on the same graph -each individual 
curve relating to one definite value of bias on the 
base (assuming common -emitter configuration as 
before). 

Now let us look at these imaginary curves of 
Fig. 1. Each one of these curves, taken at 
different values of bias on the base, exhibits 
similar characteristics. The first thing we notice 
is that with Vc =0 volts collector current is sub- 
stantially zero. As we increase Vc there is a sharp 
rise in current over the first tenth or so of a volt 
until, at a defined value of Vc- something less 
than IV-the current reaches its maximum value, 
after which no matter how much we increase the 
voltage on the collector it rises no more, right up 
to the maximum value shown, 12V negative. 

This restates in graphical form what we have 
said more than once in this series of articles, 
namely that collector current, with transistors, is 
independent of collector voltage; unlike valve tech- 
nique where the anode current is determined 
largely by the anode voltage and varies as the 
anode voltage varies quite apart from variations 
due to variation of grid bias. This is one of the 
large differences between transistors and valves. 
Output current in transistors does not depend 
upon output voltage. They are controlled, as 
regards current, solely by the bias on the base. 

Having made that statement we must now say 
that it is not entirely true. Obviously over the 
first few tenths of a volt Vc the current depends 
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very much on collector voltage; it 
is only after that that the curve 
levels out and it ceases to be in- 
fluenced by changing collector volts. 
It would also cease to be true were 
we to go on increasing the collector 
voltage beyond the value of 12V 
shown ... we would reach a value 
at which the current would start to 
rise again very sharply and we 
would get the curves shown dotted 
in Fig. 1 and the transistor would 
be destroyed. , 

But what is true is that over 
the range of normal operation, 
that is from a few tenths of a volt 
Vc (known as the knee voltage) up to the critical 
voltage at which the " avalanche effect " com- 
mences, collector current is not influenced by 
collector voltage. It is no part of our purpose to 
consider avalanche effects here since these lie 
beyond the voltages at which the normal user is 
likely to operate a transistor. 

The knee -voltage, however, we must consider, 
for this represents the minimum voltage which we 
must use on the collector to achieve linear transfer 
(input /output). This differs from transistor to 
transistor and, as a glance at the figure shows, it 
increases slightly as the value of base bias is 
increased, but is still only a few tenths of a volt. 

Another point which is shown in these curves is 
the fact that with even no base bias at all, i.e., with 
base open circuit, a definite collector current .. . 

very small but nevertheless there ... still flows. 
This is the leakage current and may average round 
about 1001/A. 

These curves, therefore, give a complete picture 
of what happens to collector current at various 
values of base -bias, at any collector potential from 
no volts to -12V. 
PRACTICAL APPLICATION 

Having understood this, then, now for the prac- 
tical use of these curves. Let us use a battery 
voltage of 4V for our collector supply. Vc will 
then be -4V. Let us place a standing base -bias 
on the transistor of 40µA. Looking at the 4011A 
curve in Fig. 1 we see that at this collector voltage 
the collector current will be 2m A. 

- -- 60NA =40t)¿ input wave 

E 4- 
Out 

Load 
line 

Ib =80 pA 
Ibo.40NA Icq.2rnA 

tb =60pA Base moves 20pAto 60NA 

Ic moves 1 mAto 3mA 
Ib =40pA rms. 

Ib =20pA 

113=01A 

in 60NA 
40 NA 1 20NÁ 

O -4 -8 -12 -16 
Vc (V) 

Fig. 3: This shows how a magnified version of the input current waveform 
appears in the collector circuit. 

quiescent bias= 40NA 

20pA =40 -i input wave 

Fig. 2: A sine wave input signal. 

Suppose now a sinewave of sufficient amplitude 
be fed on to the base to move the base -bias up to 
60µA and down to 201.4A as the signal changes 
(Fig. 2). We will not worry at the moment about 
what the r.m.s. voltage of the sinewave would have 
to be, we will simply assume that it is sufficient 
to increase the current passed through the base/ 
emitter path of the transistor from 40µA to 60µA 
on the negative half of the wave, and sufficient to 
decrease it to 20µA on the positive half of the 
wave. 

It will be obvious then that the characteristic 
oî the transistor output will travel upwards from 
the 40µA curve to the 60µA curve, and corre- 

spondingly down to the 20µA curve. It will move 
above and below the standing (40µA) bias -from 
one curve to the other. 

The collector voltage remains that of the supply, 
4V, therefore if we draw a vertical " loadline" at 
the 4V point on the horizontal axis, passing 
through the three curves (Fig. 3), the output will 
swing, as shown by the arrow; the variation in 
output current according to input signal will be 
between 1mA and 3mA, about a standing value 
(with no signal) of 2mA. 

If we increased the value of the incoming wave 
then the output would swing further up and down 
the loadline . say from OmA up to 4mA. 

Reducing the amplitude of the signal would 
have the reverse effect. lc might swing only 
between 1.5mA and 2.5mA, but it would still 
swing up and down the loadline we have drawn; 
collector volts would not change, only collector 
current. 

It is seen, then, that the transistor is a current 
amplifying device -changes in current passing via 
the base are reflected in (amplified) changes in 
current via the collector. The amplification 
factor or " gain " of the transistor is a pure ratio: 
of input current /output current. 

If 100µA input produces 1,000µA output, then 
the gain of the transistor is 10- remembering the 
point brought out in earlier articles that the gain 
of a transistor is not constant . . . suppose it be 
10 at a certain value of base current (small signal 
conditions), it may have a different value at large 
values of base current (large signal conditions). 
We have already .dealt with this point in past 
articles and cannot go into it again here. 

So far, so good. If we have understood how 
these curves are drawn, and how to use them, we 

E 

r, 2 

For load of 1k 
Ib = 80pA 

Ib= 60pA 

Ib=40pA 

tb= 20pA 

Ib=OpA 

0 -2 i -4 -6 -8 -10 -12 -14 -16 

Voltage swing 
2V rms. 

Fig. 4: Loadline for collector load of lid). 

Vc (V) 
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THE 
COMPONENT 
SPECIALISTS 

18 TOTTENHAM COURT ROAD, W.I MUSeum 5929/0095 
162 HOLLOWAY ROAD, LONDON N.7 NORth 6295/6/7 

9 CAMBERWELL CHURCH STREET, S.E.5 RODney 2875 
12 SUFFOLK HOUSE, GEORGE ST., CROYDON MUN 3250 
10 WITHY GROVE, MANCHESTER, 4 Blackfriars 5379 

All post orders, etc. to 162 HOLLOWAY ROAD, LONDON, N,7 

The "AIR KING" 
Our new highly successful Six tran- sistor luxury portable with the 
"SLIM LINE" look. To build your- 
self, with printed circuit chassis for reliability and simplicity in con- struction. May be used as Car Radio, 
with full MEDIUM wave and LONG 
wave coverage. 
Look at these features! 

NEW BRANCH 

CROYDON 
NOW OPEN AT 

12 SUFFOLK HOUSE, GEORGE ST. 
Municipal 3250 

(One minute from East Croydon Station) 
OPEN ALL DAY SATURDAY 

* 500 milliwatt output to high flux 
7 x 31ín, high fidelity loudspeaker. * Six selected Mullard Transistors 
In latest super sensitive circuit, plus 
germanium diode. * Compact size - 
only 91 x 31 x 61ín. (high). * Attrac- 
tive three -tone cabinet. Black, Dark 
Grey, and Silver Grey, with gilt control knobs and all gilt fittings. 
n*Coax uaran guaranteed comp onents it Brand 

pull output. * Automatic volume 
control. * Long life battery. * 
Super sensitive internal ferrite rod 
aerial. * Nothing more to buy. 
Cabinet included, 
Special inclusive price for £7 la 9 .6 all required components. 

Plus P. & P. 4/ -, 
Alignment service available. Full 
assembly details and individually 
priced parts list, all of which are avail - 
able separately, price 1/6 post free. 

The "HIGHWAYMAN" 
V1 last a quality Car Radio to build 
yourself, at an economical price. 
Look at these features:- 
* Attractive styling. * Push -pull output.* 3 latest Mullard transistors 
plus valves type EBF83 and ECH83. * No Buzz. High Output and sensi 
tivity. * Printed circuit (newest 
type). 7' x 4' High flux p.m. speaker. 
* Medium and Long Waves. * Push 
Buttons for fingertip control. * Ex- 
tremely low Battery consumption 
less than I amp.) * Easy to fit any 

make car (Positive earth only). * 12 
volt operation. * Compact size 
measures only 7' x 7' x 2' deep. * Easy 
issembly. Supplied with dial and 

drive already mounted. 

All parts avail- 
able separately 
but if purchased 
at one time, the 
whole will be supplied at a special 
inclusive price of only £10.19.6 Plus 4/- P. & P. 

Parts list and comprehensive 
instructon booklet 2/6, post free. 

Deduct from cost if complete 
parcel purchased later,) 

MODEL TK.20A 
Size 31' x 21' x Ir. Meter 
size 21' x 11'. Sensitivity 1000 

.p.v. on both A.C. and D.C. 
I to, 0/15, 0 /150, 0 /1000 Volts. 

U.C. Current, 0 /150 mA. 
Resistance. 0 /100K. Complete 
with test prods, battery and 
full instructions. OUT- 
STANDING VALUE at 
42/- Plus 1/6 P. & P. 

MODEL TK.50 
Size 5' x 31' x 11" 1000 
ohms per volt AC /DC. 
DC Current 1 -250 mA 
DC and AC volts. 10, 
250 -500 and 1000 v. 
Resistance 0-10K, 0- 
100K. Complete with 
test prods, battery and 
full instructions. Out- 
standing buy at 
57/6 Plus 2/6 P. & P. 

The SINCLAIR SLIMLINE 
A new miniature 2 TRANSISTOR printed 
circuit pocket radio. Completely portable 
and the smallest of them all -only 21' x 11' x 
l'. Uses latest Micro Alloy Transistors and with built in ferrite aerial will receive all stations on Medium Wave -B.B.C., 208, etc. 
Easy to assemble -no alignment problems. 
All required components, including earpiece 
ONLY 49/6` P. & P. 1/6 

All parts sold separately. 

AN ALL BRITISH 
PRECISION TEST METER 

(To build yourself) 
Designed for Test bench 
and produced for us by one 
of Britain's leading tech- 
nical training organisa- tions this Instrument co- 

o vers the following nineteen 
basic ranges: D.C. Voltage 
0-2.5, 0-10, 0-50. 0-100. 0-500, 
0 -1000. (All ranges 5000 
ohms per volt), A.C. Vol- 
tage 0-10. 0-50, 0- 100, 0-500, 
0 -1000. (All ranges 5000 
ohms per volt). D.C. curr- 
ent 0 -200 microamps. 0-10 
ma., 0 -100 ma.. 0 -250 ma., 

0-500 ma.. A.C. current, 0 -200 microamps. Re- 
sistance, 0- 200,000 ohms. (Easily extendible 
to 2 megohms.) Accuracy, 3% of F.S.D. on 
D.C. ranges, 41 ".%. on A.C. ranges, any fre- 
quency between 15- 20,000 C.P.S. (Sine wave) 
5% on resistance range. Positive Range 
selection by means of plug and socket. Easily 
consttucted. full instructions being given 
with each assembly. All necessary com- 
p RICF t F 59/6, P. & P. 2/0. BS iictly limited 
quantity! 

I= 

TAPE RECORDER 
CONSTRUCTORS 

LATEST COLLARO STUDIO TAPE TRANSCRIPTOR. Latest type incorporat- 
ing Record, Interlock, Lever, Button, 3 motors 
3 speeds, 11, 31. 71 1.p.s., takes lin. spools. 
Push -button controls. NEW LOW PRICE. 
OF £10.10.0 ONLY! plus 7/6 P. & P. Usual 
H.P. facilities. 
NEW TAPE RECORDER AMPLIFIER 
TYPE 8311 -V. Sub -assembled -anyone can 
build! Printed Circuit, all components moun- 
ted and dip soldered. Already tested. Each 

lead cut to length. All tha is required to 
complete the tape recorder 1 for a few com- 
ponents to be mounted in the cabinet and the 
free ends of the leads soldered to terminals 
which are clearly marked, everything sup- 
plied, all you need is solder iron. pliers and 
screwdriver. Valve line -up: EF86, ECC83. 
2 x EL84. EZ81 and EM84 magic eye. Monitor- 
ing facilities, output socket for feeding to 
high quality amplifier, can be used as "straight" amplifier for record reproduction. 
EQUALISING ON TWO SPEEDS. OUTSTAN- 
DING VALUE AT £11.11.0 plus 2/6 P. & P. 
including all necessary instructions. 
ATTRACTIVE TWO -TONE PORTABLE 
CARRYING CASE. Suitable for above 
amplifier and Collaro Studio deck. Fitted 
with 9in. x 5ín. High Flux P.M. speaker for 
high quality reproduction. Inclusive price 
65.5.0 plus 5/- P. & P. Full list of competitively 
Priced mies (and stands on request) The above 
3 items purchased at one time, SUPPLIED 
CARR. PAID. 
NOW AVAILABLE! FOUR TRACK STUDIO 
DECK AS ABOVE, FITTED WITH HIGH -El 
FOUR -TRACK HEADS. PRICE 613.19.8 plus 
7/6 P. & P. Four track heads supplied separ- 
ately, complete with mounting bracket for 
Studio Deck at 92/6 pair, plus 2/6 P. & P. 
TAPE RECORDER AMPLIFIER 8311 -4V. 
Exactly as 8311 -V but four track. Suitable 
for the above high -fl four -track heads. 
Price £12.12.0 plus 2/6 P. & P. 
PRE - AMPLIFIER KIT TYPE 8312-CP. 
Complete high quality pre -amplifier kit for 
use with Collaro Studio Deck. Price £8.8.0 
plus 2/6 P. & P. 
N.B. Four -track deck and amplifier fit the 
above case without any modification what- 
soever. 
TELEPHONE PICK -UP COIL. Designed to 
feed into the microphone input of either a 
tape recorder or any high gain amplifier. 
Easily attached to telephone by rubber suc- 
tion attachment. The coil is electrostatically 
shielded to minimise hum pick -up. When 
positioned on telephone this model is more 
than adequate for a fully modulated tape 
recording. Brand new complete with 5 ft. 
shielded cable. ONLY 14/ -. Post free. 

TAPE ! TAPE ! 
For the first time in this coun- 
try Canada's Hi Fi Magnet- 
ic Recording Tape. Made by 
"Bel- Cleer" of Canada. 
Following sizes available. 
others to follow. Brand New, 
NOT Sub- standard. High 
grade Acetate base, attrac- 
tively boxed. fitted leaders, 
fully guaranteed. 
51n., 600 ft., 12/6: Sin. 900 ft., I5 / -: 511n. 1,200 ft., 
18/8: 7ín, 1,200 ft., 18/6: 71n. 1,800 ft., 25/ -. 
P. & P. 6d. per spool. 3 or more post free. (Bona 
fide trade inquiries invited ?) 

PLASTIC SPOOL CONTAINERS for spool 
sizes 51n. 1/6: 51in. 2/ -; 7in, 2/3. 
PLASTIC TAPE SPOOLS. Best quality. 
31n., 1/3, 4ín., 2/ -, 5in., 2/ -, 51ín.. 2/3, lin.. 2/6. 
P. & P. 6d. per item. Orders over £1 post free. 
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RETURN -OF -POST 
SERVICE 

ON CASH OR C.O.D. ORDERS 

P.W. CELESTE 
All parts stocked. send for tilt. 

LATEST TEST METERS Hire Purchase 
Cash Price Deposit Mthly /Pmts. 

AVO Model 8 Mark II .. .. £24. 0.0 £4.16.0 12 of £1.15. 2 
AVO Model 7 Mark II .. £21. 0.0 £4. 4.0 12 of 21.10.10 
AVO Multiminor Mark 4 .. 29.110.0 £1.18.0 12 of 14/4 

T.M.K. TPSS .. .. .. 25.19.6 
£1. 
1.15.8 3 of 21.111.4 

T.M.K. Model 500 . .. .. 28.19.6 21.15.6 12 of 13/8 
TAYLOR MODEL IVA .. .. 210.10.0 £2. 2.0 12 of 15/8 
Full details of any of the above supplied free on request. 
The. AVO models 7 and 8 are both latest models from current production - 
not to be confused with Government Surplus. 

GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS Hire Purchase 
ALL POST FREE Cash Price Deposit Mthly /Pmts. 

RECORD CHANGERS 
GARRARD AUTOSLIM 

(Mono PU) .. £7. 2.6 £1. 8.6 12 of 11 /2 
GARRARD AUTOSLIM 

De -luxe AT6 (Mono PU) .. £11. 9.0 22. 6.0 12 of 16/11 
GARRARD AUTOSLIM 

ne luxe AT6 (S /M PU) .. £12 5.4 £2. 9.4 12 of 1g /- 
B.S.R. VA14 (TC8 Mono PU) .. 26.19.8 21. 7.6 12 of 11/- 
B.S.R. 1.1A14 Monarch 

(TC8S Stereo /LP /78) .. £7.19. 21.11.8 12 of 12 /4 
B.B.R. UAI6 (TC8 Mono PU) .. £7.19.8 21.11.6 12 of 12/4 
B.S.R. UAW 

(TCBS Stereo /LP /78) 2ß.P9.8 21.15.6 12 of 13/8 
SINGLE RECORD LAYERS 

B.S.R. TUI2 (TC8 Mono PU) .. 23.17.8 21. 4.6 3 of £1.1.0 
B.S.R. GU7 (TC8 Mono PU) .. 24.18.8 21. 8.8 3 of £1.8.8 
GARRARD SRPIO 

ß1 (Mono PC) 
TitANBCRIPT.£g5. 9.1IITS.12.11 

3 of 

GARRARD 
AG10HI8 (S //M POI) .. 21218 0 0 12 of £ 18/8 

Many of the above can be supplied for stereo working. See our 
Gramophone Equipment List for details. 

TAPE RECORDING EQUIPMENT 
TAPE DECKS j Hire Purchase 

ALL CARRIAGE FREE Cash Price Deposit Mthly /Pmts. 
COLLARD STUDIO, Latest 
model. Two track. Bradmatic 
Heads .. .. 210.19.6 22. 3.6 12 of 10/4 
Four Track. Marriott Heads .. 217.17.0 23.12.0 12 of 26/2 

MARTIN TAPE AMPLIFIER KITS 
Tape Amplifiers 
For Collard 8311 -V 2 -Track 211.11.0 8311 -4-V 4 -Track 212.12.0 
Tape Pre-Amplifiers 
For Collaro 8312 -CP 2 -Track £8. 8.0 8312 -4-CP 4 -Track £9. 9.0 
Drop through assembly for mounting 8312 Pre -Amp under Collard 
Deck. 21.11.6. 
Carrying Cases with speaker. For Collaro Deck and 8311 Amplifier, 
25.5.0. 
ILP. TERMS available on decks, amp, and oases. Ask for quote. 

s JASON F.M. TUNER KITS 
supplied complete with every item needed including instruc- 

tion manuals. Fully detailed list available. Separate items 
:applied, ask for price list. H.P. Terms available on any kit. 

FMTI. 26.12.6; FMT2 (less power), 27.15.0. 
FMT2 (with power), 89.12.8; FMT3 (less power), 29.9.6. 

FM TI (with power), £11.7.8.Mercury 2. 210.14.6. 
JTV /2, 214.12.8. 

AMPLIFIER KITS 
We have full stocks of all components for the Mullard 510. Mullard 
3-3, Mullard 2 and 3 Valve Pre -amp. Mullard Stereo. Mullard Mixer, 
GEC 912 Plus. Fully detailed list on any of these sent upon request. 
Instruction Manuals: All Mullard Audio Circuits in "Circuits 
for Audio Amplifiers ". 9/5. GEC 912, 4/6. All post free. 

Illustrated 
ILLUSTRATED LISTS 

lists are available on LOUDSPEAKERS, TAPE DECKS. 
TEST GEAR. GRAMOPHONE EQUIPMENT, AMPLIFIERS. Any 
will be sent free upon request. 

WATTS RADIO (o ) LTD 
54 CHURCH STREET, WEYBRIDGE, SURREY 

Telephone Werbrldge 47556 

Please note: Postal business only from this address. 
Callers welcome by appointment. 

* TERMS OF BUSINESS 
Cash with order or C.O.D. We charge C.O.D. orders as follows: 
Up to £3, minimum of 4/2. Over £3 and under £0. 2/8. Over £5 
and under £10. 2/8. Over £10, no charge. Postage extra on 
CASH orders under £3 except where stated. Postage 
extra on overseas orders Irrespective of price. * HIRE PURCHASE TERMS available on many items. 
Send for quotation. 

CLOSED FOR ANNUAL HOLIDAYS AUGUST 7th to 24th 

August, 1963 

NOMBREX Instrumentation 

TRANSISTORISED WIDE -RANGE 

C.R. BRIDGE 
6 Ranges 

112 to 100 M S2 

IpF to 100MFds 

Power Factor Check 
Leakage Test 

Visual Null Indicator 
Internal 9v. Battery 

Compact and light 

Battery 2f3 
Post & Pkg. 3f6 

MODEL 62 

Price E7.0.0 

Cash with Order. Regret no C.O.D. 

NOW IN QUANTITY PRODUCTION 
Orders in strict rotation 

TRADE AND EXPORT INQUIRIES INVITED 

S.A.E. for full technical leaflet 

NOMBREX LTD. (Instruments Division 59) 
Estuary House, Camperdown Terrace, Exmouth, Devon 

England. Tel. 3515 

SPECIAL OFFER! 
OBTAINABLE ONLY FROM R. & T.V. 
THE 

COMBINED 
PORTABLE 

AND 
CAR 

RADIO 
THE RADIO WITH 
THE STAR FEATURES 
* 7- transistor enperhet. Output 350 mw. * Two-Wne grey 
wooden cabinet, fitted handle with silver coloured fittings. 

ea Size 121 x ei s Ills. * Horizontal tuning ss. else 111 x 21le., Is silver with 
black lettering. * All stations clearly marked. * Ferrite -rat Internal aeHaL 
* IF 470 Kca. * Operated from PPO battery. * Full eompreheasive instruc- 
tions and point -to-point wiring diagram.* Printed circuit board, back -printed 
with all component values. * Fully tunable over medium and long waveband. 
* Car aerial socket. * Full after sale service. 

PARTS LIST AND CIRCUIT DIAGRAM 616. FREE with parts. 

ONLY £5 .9.6 l OSTAGEU& PACKING 

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

RADIO & T.V. COMPONENTS LTD. 
21c HIGH STREET, ACTON, LONDON, W.3. 
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must now realise that the output curves as pub- 
lished refer to the performance of the transistor 
with no load in the collector circuit -a condition 
impossible to obtain in practice. 

Let us assume now, then, that we have a resis- 
tive load of 1k ohms in the collector (emitter) 
circuit. Any load in the emitter is also in the 
collector, of course, as well as in the base circuit. 
Keeping the same quiescent bias on the base, 
namely 40µA, the current as before will be 2mA 
(from the 40µA curve). But now the 2mA passes 
through the Ik52 load, which drops 2V, so 
that the actual voltage on the collector under 
quiescent conditions is now 2V. 

We must now plot a fresh loadline (Fig. 4). The 
transistor is now seated at le =2mA Vc =2V in 
quiescent conditions. The incoming signal on the 
base, moving the base as before, swings the output 
current between ImA and 3mA, over the standing 
value of 2mA, as before. But at the maximum le 
of 3mA th@ 1k ohm load drops 3V (Fig. 4). At 
the minimum value of lc the load drops 1V. Join- 
ing on the graph the point 3mA -IV (4V -3V) 
and ImA -3V (4V -IV) we get a new loadline as 
shown. The characteristic now travels as shown 
by the arrow in Fig. 4. 

RI=1k 

Fig. S R.C. interstage 
coupling. 

It will be seen that 
the current changes in 
the output are the same 
as before, for the same 
changes in input 
(namely the gain of the 
transistor), but there 
are now voltage 
changes in the output 
also, developed across 
the load. And the 
slope of the loadline is 
different. 

The current swing in 
the output, therefore, is 

independent of the load, but by introducing a load 
we have achieved voltage swing as well as current 
swing, the voltage swing depending upon the value 
of the load. 

Now take another and very practical set -up. 
Let us suppose that we are going to connect our 
transistor to a following stage through a normal 
RC coupling such as Fig. 5. Let the value of the 
capacitor be sufficiently large to have negligible 
reactance so that we can ignore it as far as signal 
a.c. is concerned. Let the value of R2 be another 
lk ohm (for simplicity). 

AC load RI = 5OOt 
(Rt + R2 in parallel)' 

Base drive = 40pA rms. 
Ib =80}íA 

Ib= 60yA 

Ib=4OyA 

Ib=2OpA 

lb= OyA 

O -1 2 : -3 -4 

Volts swing 1V rms. 
Fig. 6: The graph modified for an effective load of 50052. 

-8 
Vc (V) 

-12 
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Now let us draw a loadline for the new set of 
conditions (Fig. 6). 

So far as the standing d.c. is concerned the 
capacitor isolates the collector of the first transis- 
tor. Taking the same standing base -bias, 40µA, 
therefore, Ic will be 2mA (d.c.) at any value of 
collector volts ... but we have 1k ohms in the 
collector circuit, which drops 2V at 2mA; the 
transistor therefore is seated d.c. -wise at the same 
point as before, namely 2mA -2V (4V -2V). Now 
let the d.c. signal come on to the base, moving it 
as before so that the output current lc moves 
between ImA and 3mA. At a.c. the capacitor no 
longer isolates the collector from the following 
stage but can be considered as virtually a short - 
circuit. Therefore, as explained in previous 
articles, we have R2, the resistive factor in the RC 
coupler, as far as a.c. is concerned, in parallel 
with RI, reducing the total value of the load in the 
collector circuit from an to 50052 (to a.c.). 

As Ic rises to 3mA on signal, 3mA drops 1.5V 
through 500 ohms, but the transistor is already 
seated (d.c.-wise) at 2V with 2mA flowing. Ic 
increases by ImA (to 3mA) on signal and decreases 
by lmA (to 1mA) on signal. These changes are 
at a.c. frequency, half being developed over the 
collector load RI and half over the coupling 
resistor R2. The characteristic, therefore, now 
travels as shown by the arrow (Fig. 6), the ImA 
swing on either side of the standing value produc- 
ing only 0.5V on each side of the standing value. 

As before, current swing is unchanged but 
voltage swing, dependent upon the load, is now 
reduced, because by introducing the RC coupling 
we have effectively reduced the value of the load 
(to a.c.) by half. 

It is obvious, therefore, that if we are going to 
use RC coupling to the next stage the loadline we 
drew previously, which did not take into account 
this RC coupling, is useless. We would in practice 
be getting far less gain (volt -wise) from our stage 
than we had calculated on getting. 

How we overcome this difficulty by shifting the 
loadline will be dealt with in the next article. 

SERIES CONTINUED NEXT MONTH 

THE PRACTICAL WAY ... 
to make sure of your regular copy of 

PRACTICAL WIRELESS is to place an order with 
your newsagent. Do it now! The order form 
below is included for your convenience. Simply 
complete it and hand it to your newsagent next 
time you call. 

ORDER FORM 

To 
(Name of newsagent). 

Please send /reserve PRACTICAL WIRELESS (2/ -) 
every month, commencing with the next issue. 

NAME 

ADDRESS 

DETACH AND HAND TO YOUR 
NEWSAGENT 
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AMATEUR RADIO MOBILE SOCIETY 
Hon. Sec.: G3FPK, 79 Murchison Road, London, E.IO. 

The fourth International Mobile Rally organised by this Society 
was held successfully on June 16th at the United States Air Force 
bue, Barford St. John, Oxfordshire. As in previous years, mobile 
amateurs gathered from all parts of the country and from abroad 
to join in this stupendous occasion. 

The main attraction for visitors, many of whom made a weekend 
of it by camping out on the previous night, was the appearance 
of the United States Third Air Force band. Many other attractions 
and events made the rally really enjoyable for all who attended 
and especially so for chose who took home the many prizes which 
were won. 
BRADFORD RADIO SOCIETY 
Hon. Sec.: E. G. Barker, G3OTO, 63 Woodcot Avenue, 
Baildon, Shipley, Yorkshire. 

"Adjustment of Linear Amplifiers" was the topic for A. W. 
Walmsley's lecture which he gave on June Ilth. On 25th June 
members paid a visit to the C.E.G.B. power station at Canal Road, 
Bradford. 
DERBY AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: F. C. Ward, G2CVV, S Uplands Avenue, Little- 
over, Derby. 
This Society operated two stations from Glebe Farm, Littleover, in 
participating in N.F.D. this year. 

The "open evening" meeting of June 19th was followed a week 
later by the third d.f. practice run. The R.S.G.B. d.f. qualifying 
event held at Derby on June 30th was organised by members A. 
Hitchcock and F. Allsopp. 
EAST WORCESTERSHIRE GROUP 
Hon. Sec.: L. Hickingbotham, G3HZG, 95 Oakenshaw 
Road, Redditch, Worcestershire. 

This group meets on the second Thursday of each month at the 
Old Peoples Centre, Park Road, Redditch, and at the June meeting 

number of members described their stations and operating 
activity. 
FLINTSHIRE RADIO SOCIETY 
Hon. Sec.: Alan Antley, Fairholme, Fairfield Avenue, Rhyl, 
Flintehire. 

As usual, unlicensed members were able to get in some morse 
practice before the main meeting for June began. This was followed 
by another lecture from L. W. Barnes on "Simple Hints and 
Kinks ", and arrangements for v.h.f. field day took up the remainder 
of the evening. 
LOTHIANS RADIO SOCIETY 
Hon. Sec.: W. T. Sutherland, GM3JWS, 47 Great King 
Street, Edinburgh 3. 

Although the most important meeting in June was the Annual 
General Meeting, a good deal of interest was raised by a Con- 
structional Competition for members which was held earlier in 
the month on June 13th. 
MID -WARWICKSHIRE AMATEUR RADIO SOCIETY 
Hon. See.: T. Inkester, 13 Dormer Place, Leamington Spa, 
Warwickshire. 

As the Whitsun holiday coincided with the first meeting date 
of June, no meeting was held on the 3rd. However, on June 17th, 
members assembled at the Leamington Boys Club to hear a lecture 
on "Microphones." 

At the July meeting held on the 1st, "Transistors" was the 
subject under discussion. 
NORTHERN HEIGHTS AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden, 
Halifax, Yorkshire. 

The meeting for June 19th was the usual ragchew, with anything 
and everything being discussed informally. Earlier in the month, 
however, members manned a demonstration station at the Halifax 
Fete, under the call sign G3MDW /A. This is the first of four such 
demonstration stations which this Society has undertaken to pro- 
vide this year. 

On July 3rd, the Society visited the local C.E.G.B. power station 
at Eland which is near Halifax itself. 
READING AMATEUR RADIO CLUB 
Hon. Sec.: R. G. Nash, G3EJA, "Peacehaven ", 9 Holybrook 
Road, Reading, Berkshire. 

On June 29th the Club met to hear a discussion by Mr. Shears 
on a range of gear which is available to amateurs today. 

If there are enough interested members, the Club is hoping 
that the Reading Technical College will arrange a course of lectures 
covering the R.A.E. 
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SHEFFIELD AMATEUR RADIO CLUB 
Hon. Sec.: D. A. Justice, G3PYL, 9 Leslie Road, Sheffield 6. 

The Meeting for June, which fell on the 14th, was mainly devoted 
to a demonstration by G3LLV of "Radio Teletype." 
SLADE RADIO SOCIETY 
Hon. Sec.: D. D. S. Williams, 117 The Boulevard, Wylde 
Green, Sutton Coldfield, Warwickshire. 

Some of the Society's newly licensed members gave accounts 
of their experiences prior to and during the R.A.E., at the meeting 
for June 14th. 

On June 28th, Mr. J. E. Smith continued his series of lectures on 
"Radio Fundamentals." 

The one d.f. event for June was the Harcourt Trophy test, 
which was run on the 16th. 
SOUTH SHIELDS AND DISTRICT AMATEUR RADIO 
CLUB 
Hon. Sec.: Derek Forster, G3KZZ, 41 Marlborough Street, 
South Shields, Co. Durham. 

This Club is to holt its Sth Mobile Rally on Sunday, July 7th at 
Bents Park Recreation Ground, Coast Road, South Shields. The 
control station -G3DDI -will be operating on 160m. 
SOUTH YORKSHIRE AMATEUR RADIO SOCIETY 
Hon. Sec.: V. J. Ludlow, 50 Wellington Road, Lindholme, 
Hatfield, Doncaster, Yorkshire. 

Formal meetings, which are now held fortnightly, alternate 
with constructional evenings when the club transmitter is in 

operation. 
Members are building a 14Mc!s phone transmitter to supple- 

ment the 160m rig already operating under the Club call sign. 
SPEN VALLEY AMATEUR RADIO SOCIETY 
Hon. Sec.: L. A. Metcalfe, la Moorlands Road, Birkenshaw, 
Bradford, Yorkshire. 

On June 15th F. L. Allen gave a lecture entitled "Oscilloscope 
Patterns.' 

The meeting on June 27th was the last of the Society's meetings 
for the year 1962/63, before the Annual General Meeting to be 

held on July I Ith. 
STOURBRIDGE AND DISTRICT AMATEUR RADIO 
SOCIETY 
Hon. Sec.: R. A. G. Macintosh, 50 Field Lane, Oldswinford, 
near Stourbridge, Worcestershire. 

The Society was represented at an exhibition staged at the 
Town Hall, Stourbridge, during June, and in conjunction with this 
exhibition, a working station was set up by members in a local 
park. 

On July 2nd, Mr. T. R. Smith (G3BMN) delivered a lecture with 
the title "Mobile." 
WESSEX AMATEUR RADIO GROUP 
Hon. Sec.: G. K. Fowle, 138 Surrey Road, Branksome, 
Poole, Dorset. 

This Group reports a steadily increasing membership and a 

number of these members faced the Southampton R.S.G.B. Group 
in an amateur radio quiz held on 10th June. This quiz, which 
was a return match, was followed by a talk on "Radio Controlled 
Boats" by G. Wood. 

Mr. Simmonds (G8VB) was the judge of the constructional 
contest open to all members and held on 1st July. 
WEST KENT AMATEUR RADIO SOCIETY 
R. Trevitt, 28 Delves Avenue, Tunbridge Wells, Kent. 

W. H. Allen's lecture given on June 14th was on the subject of 
"2m Convertors." On June 28th, G41B gave a talk on "Modula- 
tors." 
WIRRAL AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Seed, G3FOO, 31 Withert Avenue, Bebington, 
Wirral, Cheshire. 

On 19th June the Society conducted an inquest into their 
participation of N.F.D. 

On the agenda for July 3rd was a talk by L. Flint entitled 
"Metals." 
WOLVERHAMPTON AMATEUR RADIO SOCIETY 
Hon. Sec.: J. Rickwood, 738 Stafford Road, Wolverhampton, 
Staffordshire. 

On June 15th, this Society organised a mobile rally to run in 
conjunction with a local sports day and gala. Many prizes were 
awarded to mobile visitors and the numerous other attractions 
made the occasion enjoyable for all those who attended. 

R.S.G.B. Contests for July. Second 144 Mc //s Portable Contest 
(July 6th to 9th) and D/F Qualifying Event (July 21st). 
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C IRysSrASI. 
,Iß! , IC CAI lp 10 N IF . Liii) 

TEL: TEO./ /89 2 .4. EAPLN1W STREET W.C.2. Near Cambridge Circus. A few minutes walk from Leicester Square or Tottenham Court Road Underground Stations HOURS OF BUSINESS: 9 tp 6. Saturdays 9 to I. OPEN ALL DAY THURSDAY 

TYPE 38 TRANS /RECEIVERS 
Brand new, Opera- 
ting on 7.4 to 0 
Mc /s. Trans /Recei- 
vers. Complete 
with headphones, 
throatmicropbone. 
Junction box and 
aerial rods. Oper- 
ate on 150 volts HT 
& 3 volts LT dry 
batteries. Com- 
plete less batteries 
and not tested. 
42/8 per set plus 6/8 post. Or £4 per pair 
plus 10 /- post and packing, 

VIBRATOR POWER SUPPLY 
UNIT 

6 volts D.C. input, 230 volts 100 mA A.C. output and 6 V. L.T. out. Fully smoothed, with OZ4 rectifier valve. Brand new in 
steel case with pilot light, on /off switch 
and Slydlok fuse on front panel. Measures 
81 x 6 x 51ín. 39/6 plus 6/6 post and packing. 

SILICON RECTIFIERS 
Westinghouse 1,000 P.I.V. 500 mA, 9/- each. 
800 P.I.V. 500 mA. 7/6 each. 400 P.I.V. 
200 mA. 3/8 each. 

SELENIUM F.W. HIGH 
CURRENT BRIDGE 

RECTIFIERS 
18 v. 8 amps. 41ín. sq. Price 19/6 
18 v. 18 amps. 71ín. sq. Price 39/8 
18 v. 36 amps. 71ín. sq. Price 79/6 
18 v. 54 amps. 71m. sq. Price 117/6 
36 v. 8 amps. 41ín. sq. Price 39/8 
36 v. 18 amps. 7í1n. sq. Price 79/8 
36 v. 36 amps. 71in. sq. Price 119/6 
36 v. 54 amps. 71ín. sq. Price 235/- 
54 v. 8 amps. 41in. sq. Price 59/6 
54 v. 18 amps. 7íln. sq. Price 117/6 
54 v. 36 amps. 'TIM. sq. Price 235/ - 
Voltages indicated are maximum In- 
put volts and amps. are max. current 
out. Supplied brand new and guaran- 
teed. Not government surplus. 

FIELD STRENGTH METERS 
100 -150 Mc /s. Contains 0-1 mA meter. 
1S5 valve, chrome telescopic aerial. etc. 
New condition in black crackle case. 
Operates on 1.5 V. and 90 V. batteries. 
Dimensions: 7 x 7 x 71n. 45/ -. P. & P. 2/9. 

20 -0-20 AMMETER 
2ín. flush mounting. D.C. Brand new. 
11/6 each, post 1/6. 

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

AR 88 LF RECEIVERS 
75-550 Kc /s and 1.5 to 30 Mc /s. 110 /240 v. 
A.C. input. In as new condition and fully 
tested £30. Carriage and packing 25/ -. 

WIRELESS SET NO. 12 

Complete with original power supply unit 
for 12 volts input. Transmitter/Receiver 
covering 2-8 Mc /s and V.H.F. 240 Mc /s. 
6 valve superhet receiver and 6 valves In 
Transmitter. Using I.F. of 465 Kc /s. For 
voice and C.W. In good condition not 
tested. £4,17.8. Plus £1 packing and car- 
riage. Microphone and headset for this 
set 17/6 Plus 2/6 post and packing. 19 Set Varlometcrs, 17/6 plus 2/6 post and packing. Control box for 19 set. 10 /- plus 2/- post and packing. 

SPECIAL OFFER OF 6in. METRO - 
VIC TEST METERS 

ALL AT ONE PRICE 251- FOR CALLERS 
ONLY 

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

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

L.T. TRANSFORMERS 
Pri.: 240 volts. Output 6.3 volts 5 amps, 
8/6, Post 2/6. Pri.: 240 volts, Output 
17 volts 1 amp., 9/6, Post 2/ -. 

H.T. TRANSFORMERS 
Type (350/120) Tapped 200 /250 V. input 
350/0/350 v. 120 mA, 6.3 V. 31 amp.. 5 V. at 
2 amps.. 16/6, P. & P. 3/6. Type 5K Pri. 
200/2.50 V. Output 350 /0/350. V. 350 mA, 
5 V. 3 amps. Tapped 4 V. 2 V. 2 amps. 
10 kV. Ins. 20 V. 1 amp. 7.5 V. I amp. 5 kV. 
5 mA. Price 25/ -. Post & Packing 6/ -. 

SPECIAL H.D. 
50 volts 10 amps. transformers, 250 volts 
input. Brand new and boxed. Conserva- tively rated. 55 /- each. Carriage 7/6. 

ASSORTED PACKETS OF 100 
BRAND NEW RESISTORS 

Including miniature and high stab.. 12/6 post paid all useful values. 

CONDENSERS 100 ASSORTED 
including mica, ceramic, metal tubular 
etc. 15 /- post free. 

VARIABLE AIR -SPACED 
CONDENSERS 

150 pFd with lin. spindle, 4/8 each. 
75 +75 pFd with í1n. spindle, 4/8 each. 
100 pFd with í1n. spindle, 2/8 each. 
100 pFd pre -set, 2/- each. 
50 pFd pre -set, 1/6 each. 

TERMS OF BUSINESS 
CASH WITH ORDER. Handling 
charge of I f6 on all orders under 201 - 
where P.P. is not otherwise stated. 

TYPE 68 TRANS /RECEIVER 
3 to 5,2 Mc /s. Portable station with range 
up to 10 miles under good conditions. In 
very good condition, complete with valves 
hand mike and aerial rods. 70/- plus 8/6 
carriage and packing. Require 150 V. H.T. 
3 V. L.T. and 9 V. G.B. 

B.C. 221 FREQUENCY METERS 
Every one tested and working in perfect 
order. Exterior slightly soiled. From 
£12.10.0. Packing and carriage 17/6. 

MORSE KEYS 
Ex R.A.F. strap -on type. Perfect con- 
dition. 2/8 each, post paid. 

CRYSTALS 111 
LARGE RANGE OF 10X, 164J, 
FT243, FT241 CRYSTALS ALWAYS 

151 STOCK. 
Send stamped and addressed envelope 
for our free. comprehensive list. 

WOBBULATOR FREQUENCY 
MULTIPLYER 

Band 1. Channels 1 -13, with 50 micro/ 
ammeter and 0-80 dB attenuater, £9. 
P.&P. 10/ -. 

DECCA X.M.S L.P, PICK -UP HEADS 
Brand New. 8/8. P. &P. 1/ -. 

TF.144G STANDARD SIGNAL 
GENERATOR 

85 Kc /s to 25 Mc /s. Fully serviced and in 
perfect condition. £38 post paid. 

DOUGLAS 
AUTO TRANSFORMERS 

Auto 115 -200 -230 -250v. 300w. 45/ -, P.P. 51 -. 
Auto 110 -133- 200 -240v, 75w, 16 /-, P.P. 3/6. 
Auto 115 -200- 230.250v, 500w. 76/6, P.P. 5 / -. 
Auto 115- 200 -233 -240v. 1kW. 119/ -, P.P. 6/6. 

MOTORS 200v -230v 50c 
Shaded pole. Made by Hoover for washing 
machines, Brand New, 30/- each, P. & P. 
7/6 Also 115v. A.C. 22/8 each, P. & P. 7/6. 

E.H.T. TRANSFORMERS 
E.H,T.1. Input 200 /250 volts 50 C /s..Output 
2kV. 10 M/a 4 v. 1A. 0 -2-4V. 1.6A.. 22/8. 
P. & P. 5/ -. 
E.H.T.2. Input 200 /250 volts 50 C /s. Output 
2.5 kV. 10 M /a. 6.3 v. 3A. 2 v. 1.5A. 3.5 kV. 
D.C. Wkg.. 22/8. P. & P. 5/ -. E.H.T.4. Input 200 /250 volts 50 Cis. Output 
2,000 v. 15 M /a. 4 v. 1.5A. 0-2-4 v. 2A.. 29/6. P. & P. 5/ -. 
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"COROVER" 
'SIX' 

*A 6- transistor 
plus 2 -diode 
euperhet receiv- 
er using the 
latest circuitry. 
* ThreeMullard 
AF117 alloy dif- 
fused transis- 
tors are used 
with 0A79 and 
OA91 diodes fol- 
lowed by OC61D 
and two 0081's 
in push -pull. * 
I.F. frequency 470 Kc /s. * Covers the full 
medium and long wavebands. * Sockets 
provided for personal earpiece or tape 
recorder, and car radio aerial. * Large 
internal ferrite rod aerial gives high sensi- 
tivity. * Uses four 1.5 v. pen torch bat- 
teries. * All components mounted on a 
single printed circuit. Simple stage by 
stage instructions. * Cabinet size el x 4 e 
lain. With carrying handle. * All coils 
and I.F.'s ready wound. 
ALL COMPONENTS AVAILABLE SEP- 
ARATELY. Data and instructions separ- 
ately 2/8. Refunded If you purchase the 
parcel. 
CAN BB 
BUILT T ia7.6 Batteries f1 /4. 
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The finest range of Transistor Receivers 
available for home construction 

"SPRITE" 
Inclusive price of 

79/6 
P. & P. 3/6 extra. 

* Six -Transistor Superhet Miniature Per- 
sonal Pocket Radio. * Tunable over Long 
and Medium wavebands. * Uses PPS 
battery. Ferrite Rod aerial. * I.F. Frequency 
470 Kc /s. Transistors: 3 Philco 2067's, 2 

Mullard OC81 M 0081 DM and 0A90 diode. 

* loorDei I Sw M inriv. * 
circuit 

astic Case. 
Size 4 x 21 x tin. 
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 ready mounted on 
the printed circuit. To complete assembly 
you only have to fit the wavechange switch, 
tuning condenser and drive, volume control, 
earphone socket and aerial rod, the romain - 
Ing components all having been prefitted at 
the factory for you. The SPRITE is offered 
as above, pre -assembled, plus cabinet, 
speaker and all components for final con- 
struction, at the inclusive price of 79/6. 
Postage and packing 3/8 extra. Data and 
Instructions separately, 2/6. Refunded if 
parcel is purchased. Real calf leather case. 
wriststrap. personal earphone and case for 
earphone and battery 12/6 the lot extra. 
Make no mistake this is a SUPERHET 
receiver of genuine commercial quality. 
It is not a regenerative circuit. 

"REALISTIC 
`SEVEN' 

STAR FEATURES * * * * 
* 7 Transistor Superhet. 350 Milllwatt output 

into 4 -inch high flux speaker. 
* All components mounted on a single printed 

circuit board, size 54 x 54ín. in one com- 
plete assembly. 

* Plastic cabinet, with carrying handle, size 
7 x 10 x 341n. in choice of colours: 

* Red /Grey. Blue /Grey, all Grey. 
* Easy to read Dial. 
* External Socket for car aerial. 
* I.F. frequency 470 Kc's, 
* Ferrite rod 
int'l aerial. - 

* Operates 
from PP9 or 
similar batt. 

data supplied 
with each 
Receiver, 
* All coils`^'°-^« ---.- 
andLF.'setc -,- . - -..,, 
fully wound ; eseeng 
`eadi for 

assembly. 
An Outstanding Receiver. Lasky's Price for 
the complete parcel Including Transistors, 

Full Construction Data f Sa19a6 P. & P. 4/6. 
PP9 Battery 3/9. Data and instructions separ- 
ately 2/8. Refunded if you purchase the paroel. 

* Full corn- 
rrehenslve 

207 EDGWARE ROAD, LONDON, W.2. 1 33 TOTTENHAM COURT ROAD, W.I. 152 3 FLEET STREET, LONDON, E.C.4. 

Near Praed St. PADDINGTON 3271 /2 I Nearest Stn., Goodee St. MUSEUM 2605 Teienhone' Fleet Street 2833. 

BOTH OPEN ALL DAY SAT. Early Clonno Thure. Mad Orders to Den,- P.W.. Edgware Rd. Open all day Thursday. Early closing Sat. 

THE 

PEMBRIDGE 

COLLEGE 

OF ELECTRONICS 

PROVIDES TRAINING 

IN RADIO 

AND TELEVISION 

cr. 

ATTENDING COURSE 
Full -time One -Year Course in Radio and Tele- 
vision. College course in basic principles for 
prospective servicing engineers. 
Next course commences 3rd September, 1963. 

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 One -Year Course. 

Name 

Address 
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rade 

ews 
Morse Trainer 

i COMPREHENSIVE morse training instrument 
has just been announced by Aero Electronics 

Limited. Mains or battery operated versions of 
this unit (the SCOBA T /20) are available, and 
each trainer can provide for 20 headsets and keys. 

The SCOBA T /20, which features a fully tran- 
sistorised circuit, is manufactured by Aero Elec- 
tronics Limited, Gatwick House, Horley, Surrey. 

One of the new range 
of "Retro" products, 
the "Twin Star" 

tape recorder. 

New Brand of Electrical Merchandise 
A COMPLETELY new brand of electrical 

merchandise has been introduced recently 
under the trade name of " Retra ". These goods 
will be exclusive to Radio and Television Retailers 
Association (R.T.R.A.) member shops, and will be 
quality controlled by a committee of the R.T.R.A. 

The twin -track tape recorder illustrated above, 
is one of the new " Retra " products. Called the 
" Twin Star " it costs only 22 guineas. 
R.T.R.A., 19 -21 Conway Street, FitzroySquare, 
London WI. 

Four Waveband Portable 
A NEW four waveband, portable receiver has 

been added to the range of radios made by 
the Standard Corporation of Japan and stocked, 
in the U.K., by their agents Denham and Morley 
Limited. 

This new model -the SR- J802FL- covers long, 
medium and short waves, and also a v.h.f. band. 
It is powered by four torch batteries and employs 
a ten transistor circuit. 

The price of the SR- J802FL is 32 guineas and is 
available from Denham and Morley Limited, Den - 
more House, 172 -175 Cleveland Street, London 
W1. 

This Standard portable receiver is stocked in the U.K. by 
Denham and Morley Ltd. 

Low Voltage Power Supply 
A LOW voltage power supply is an essential for 

anyone proposing to service transistor equip- 
ment and for this purpose, Anagraph Precision 
have brought out the type V.P.10 unit which 
provides a d.c. output continuously variable from 
0.1 to 10V. The output is controlled by a single 
knob and currents between 0 and 250mA can be 
obtained. 

The unit is housed in a steel box, 3in. x 3in. x 
8in. and costs £14 10s. The manufacturers are 
Anagraph Precision, 31 Charlton Road, Two Mile 
Hill, Kingswood, Bristol. 

This low voltage power supply unit is made by Anagraph 
Precision. 
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LETTERS 
TO THE 
EDITOR 

Novice Licences 

SIR, -I think that the enclosed article I submitted 
to our School Magazine and which was duly 

published, will be of interest to all your readers. 

"Past and present members of the School Radio 
Society mourn with me the passing of an era. You 
who enjoyed the thrill of speaking into the micro- 
phone of the Society's transmitter . with the 

blessing of the representatives of the powers that 
be -mourn with me the death of an institution. 

"For eight years ... we have enjoyed contacts 
with old and new friends over the air. Now, how- 
ever, the blow has fallen. Red -tape, bureaucracy, 
pomposity. or call it what you will, has decreed 
that if a boy speaks into the microphone, by the 
same token he is operating the transmitter, and this 
he cannot do unless he has taken the necessary 
Amateur Examination and shown a proficiency in 
sending and receiving Morse. By the same token, 
if a boy coughs, laughs, slams a door or hammers 
a nail into a piece of wood, he modulates the trans- 
mitter and is committing the crime of " operating" 
the set. Hence, at all times in the future when the 
only authorised operator is transmitting, a deathly 
hush will be over all in the shack, Big Brother 
Monitor will be listening somewhere in England 
for the slightest wheeze, cough snuffle or crackle". 

This will indicate to all those who hopefully seek 
a novice licence the amount of sympathy they can 
expect from official circles! -E. T. WARD (G3JWC, 
Burton -on- Trent, Staffordshire). 

August, 1963 

Whilst we are always pleased to assist readers with their 
technical difficulties, we regret that we are unable to supply 

diagrams or provide instructions for modifying commercial 
or surplus equipment. We cannot supply alternative details 
for receivers described in these pages. WE CANNOT 
UNDERTAKE TO ANSWER QUERIES OVER THE TELE- 

PHONE. If a postal reply is required a stamped and 

addressed envelope must be enclosed with the coupon from 
page iii of the cover. 
The Editor does not necessarily agree with the opinions expressed by hi, 

correspondents 

No Justification Necessary 

SIR, -With reference to " Amateur Ambassador" 
on the Club News page of the July issue, I 

would like to comment that the Ham fraternity are 
always defending and justifying themselves; to 
prove that they are entitled to wavelength alloca- 
tions because of their usefulness to society. That 
they do serve a useful purpose i do not dispute, but 
why this attitude? 

Are we only allowed to operate because we are 
useful to the community? Is the G.P.O. waiting 
to grab our bands unless we can prove this? 

We all know that there are many demands on 

the radio space -that powerful interests may 
dominate and gradually steal our allotted bands, but 
will cringing to authority get us anywhere? After 
all this is a democracy and we a free people, thus 
the ether is common property and every individual 
has a right to use it. The duty of authority is to 
safeguard these rights by allowing everyone a fair 
and equal share, not by allowing strong influences 
to dominate over the weak. I can see the heads 
shaking as these words are read and the reader 
saying to himself " this chap is living in a dream 
world ". 

Well, maybe so. As individuals we submit to 
examinations and inspection because we under- 
stand that this is necessary, but I see no reason to 
have to justify amateur operation further. 

This letter is not an attack on the G.P.O. for I 

have always found them most helpful and I think 
they would respect us more if we stopped making 
excuses. -H. COLE (Workington). 

TRADE NEWS 
-continued from previous page 

Oil Applicator 

ANEW Swiss -made device for lubricating switch 
contacts occurring in radio equipment is avail- 

able in Britain under the trade name of " Lub- 
ristyl ". It is constructed in the form of a pen so 

that oil may be applied accurately by placing the 
nozzle on the point to be lubricated and pressing 
down slightly, which opens a valve and allows a 

small amount of oil to flow. 
The Lubristyl oil applicator is available from 

the U.K. distrubutors (Haymor Ltd.) on their 
receipt of a remittance of 12s. 6d. (the retail price). 
The sole distributors in this country are Haynor 
Ltd., 167 Greyhound Road, London W6. 

Preselector 

THE new model PR.30 preselector from the 
Codar Radio Company, covers a frequency 

range of 1.5 to 30Mc /s. Used with any superhet 
receiver it will provide up to 20dB gain together 

with substantial image rejection and improveu 
signal /noise ratio. 

The price of the PR.30 is £4 17s. 6d. and it is 
obtainable from Codar Radio Company, Bank 
House, Southwick Square, Southwick. Sussex. 

Cocar s new model PR.30 preselector. 
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III 

You've never seen or heard transistor set design like this 
before. Small enough to conceal in one hand, the Sinclair 
"Slimline" gives choice of British and European programmes 
with staggeringly good quality from its own internal ferrite 
rod aerial. With its entirely new R.F. Reflex Circuit, superhet 
selectivity is achieved without any of the latter's problems 
of alignment. And it's so easy to build with its neat printed 
circuit board and well illustrated and presented instructions. 
Success is assured before you begin to build even if you are 
new to receiver construction. 
Such dramatic new standards within even smaller dimen- 
sions are made possible through the wonderful new MAT 
Transistors in circuitry developed exclusively to exploit 
their amazing characteristics -yet it costs so little to build 
this minute receiver with its giant performance -so send 
for yours NOW ! 

THE PERFECT SET FOR YOUR HOLIDAY ! 

THE 
SINCLAIR 
SLIMLINE 
MICRO -RADIO 
RECEIVER 

Total coal of all parts in- 
cluding special earpioce, 
royal bine and gold plastie 
case and irurauions. 

MAT TRANSISTORS 
MAKE THIS WONDERFUL 
PERFORMANCE POSSIBLE 

These amazing new Micro Alloy Transistors take 
transistor performance into entirely new neids by 
their coverage of A.F., I.F., R.F., and V.H.F. 
frequency bands. They provide far greater gain for 
lees power consumption no that two MAT Transis- 
tors can do the work of three ordinary types with 
considerable saving in space, components and coot. 
Each one is carefully tested before leaving the 
factory. For full description, Bend for our book 
"22 TESTED CIRCUITS USING MICRO -ALLOY 

Gold-plated TRANSISTORS ", prim 5s. lid. inc. postage. 
leads assure 

P feu eontau. MAT 100 7,9 MAT 101 e r 
MAT 120 7 each MAT 121 O 6 each 

SINCLAIR radionics LTD. 
69 HISTON ROAD, CAMBRIDGE 

21"X 1 8 
,X 

735-" 

COMPLETELY 

SELF- CONTAINED 

RECEIVES HOME, LIGHT, THIRD AND 
COUNTLESS EUROPEAN STATIONS WITH 
FANTASTIC EASE AND QUALITY 

Comprises brand new sub -miniature components, 
genuine MAT TRANSISTORS, elegantly designed plastic case and calibrated tuning control with high quality featherweight earpiece; also thoughtfully presented step -by -step instructions. 

Enthusiastic testimonials continue to pour in. Here are more typical examples. 
"A most ingenious set. Having built it for amusement, I find myself 
using it for serious listening more and more, it is so reliable." 

J.A., Wakefield. 
"Would never have thought such performance possible from such 
a tiny set. Log Rome, Moscow, Brussels and many more stations with ease, as well as B.B.C. and Luxembourg." F.G.M., Lewes. 
"Wonderfully easy to build. Please send two more for the rest of the family who are quite converted to this 'new' way of listening." C.H.L., Norwich. 

To SINCLAIR RADIONICS LTD., 69 Histon Rd, Cambridge 
Pisas, send Parts for building SINCLAIR "SLIMLINE" EL( I:1 %A. R... 

"22 Tested Circuits Using Micro Alloy Transistors" ....MAT 100. ....MAT 120: ....MAT 101: ....MAT 1.2l Traueietore for 'Mien I endos CaahJ Chegnel :honey r,rder 
for E Hark aft" item. reourna 

NAME 
ADDRESS 

BLOCK LETTERS PLEASE. l.11 
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RECEIVERS & COMPONENTS 

EXCEPTIONAL VALUE: Picture 
Tubas brand new, Mazda 19in., 
OME1901. Mullard 191n., AW47- 90/91, 
£4/10/ -; Mullard 231n., AW59/90, 
£8/10/ -; carriage (insured) paid. 12 

months' guarantee. Note: All brand 
new. We also supply most other 
signs completely re gunned at £411716. 
guaranteed 12 months. TO 

LIN SE148 
TID 3857. 

THE FINEST READYtoOPERATE' 
COMMUNICATIONS RECEIVER 
EWER OFFERED TO THE .111047 WAll 
ENTNIUJ/AIT 

SfNDSAENUI' 
/AP Df7A/[fD 
fIAF[fr or 
ENClOJ7 5i for 
HANDBOOK 

cOMPLETE.AI.D S 
aRAGE PAM 

CANADIAN M\RCONI D2 'RE( LIVERS 

Set is complete with Power Unit 
Z.E .12. and connecting cable. real/ 
to operate from 230/2400. A.C. 
Mains, or 12 v. Battery. Ample Spare 
Valves stocked Suitable Headphones 
12/6 extra. 

4 /O 42 Porrla 
RADIO 

WORTHÑ6 

SPEAKER REPAIRS. Cones/Fields 
fitted. Clock coils wound. L. S. 
REPAIRS, Pluckley, Ashford. Kent. 

Glasgow Electronic Services 
SI OLD DUMBARTON ROAD, GLASGOW. lM 

reiepAoas WEST 2642 

"FOR THE COMMUNICATIONS 

RECEIVER MAN" 

GANG TUNING CAPACITORS: 2, 3 or 4 gang, 
max. capacity 310 or 487pF ceramic insulated 
condensers, 14/9, 19/3 and 28 /3 respectively, 
either capacity. BANDSPREAD TUNING 
CAPACITORS: 2, 3 or 4 gang; 2 gang available 
10 or 27pF max. at 11 /8, 3 gang 15FF max. at 
19 /8. 4 gang 15pF at 27/6. "WAVEMASTER" 
S.W. VARIABLES: A range of aingle, ceramio 
insulated, braes vanes, tuning capacitors. Can 
be ganged to form low lose tuning or band- 
spread condenser. Available 15 

/ B2pF at 4/6, PF at 9/9, 60pF t5/ - -, 0OpF t 
5/8, 75pF at 5/6, 100pF at 5/9 160pF at 6/-. 
2003F at 7/6. B.F.O. TRANSFORMERS: 
85 kc /e, 465 kc /s or 1.6 Mc /s nominal frequencies. 
Miniature size at 5/- each. DENCO LP TRANS - 
FORMERS: 465 ko /e, 1.6 Mc/s or 10.7 Mc /e 
nominal frequency, litz wound, permeability 
toned, highly efficient transformers min. size 

SUMMER? each. DOUBLE SUHE? TRANS- 
FORMERS: Narrow band 85 kc /s or 100 kc /s 
transformers, Iron duet tuning, 1S /- each - 
TUNING COILS: Full range of Deneo Maxi -Q 
wile covering from 150 ke /e to 78 Mc /a Miner 
RF., Oscc., plug -in or chassis mounting, from 
4/1 each. Full technical information, circuits, 
etc., In Bulletin DTB4, BI- poet paid. 
SCREENED VALVE -HOLDERS: Low lose 
B70 or BOA screened vafveholden, ideal for 
SW construction, 1/10 each. 

Pine, of course, our large range of accessories for 
receiver construction -R.F. Chokes, Chastity 
tagboarde, group panels, B.W. Transistor cells, 
capacitors of an type., etc, eta Bend for our 
latest list, 6d. poet free. 

Meare aaAwar Oast well Onion O.O.D. 3/- 
m1rs. Postage scars kale.. 53 utd *slue. 

RATES: 7/3 per line or part 
thereof, average five words to line, 
minimum 2 lines. Box No. 1/- extra. 
Advertisements muet be prepaid and 
addressed to Advertisement 
Manager "Practical Wireless," 
Tower House, Southampton St.. 

London W.C.2. 

RECEIVERS & COMPONENTS 
(continued) 

CLOSING DOWN SALT, Thousands 
of Radio and TV Components at give- 
away prices. Constructor's parcel of 
condensers. transformers, resistors. 
pots valves, etc., only 19/8. pp. 2/6. 
M. SEED. 4 Heather Grove, Ribbieton, 
Preston. Lanes. 

Al POST -FREE BARGAINS. Guaran- 
teed set Tested Valves: 13E80, EB91, 
I0F1, 9d. each, 3 for 1/6 1,63, 2/ -; 
EOL80, 2/6, 3 for et.; PZ30, PY81, 
EL38, PL33, 3/6; PL83, PL82, PY80, 
PY82, POF80, 4/ -; KT36, N37, B36, 
PY31, U281, U282. 20P1, 27SÚ, 4/6; 
EB41, EBC41, E0081, ECC82, EL42, 
PL81, U31, ÚB41, UF41, ÚF42, ÚI.41, 
UL44, UL46, UY41, 6C13, 1002, (MD20, 
20L1, 5/ -; 30P4, 53KÚ, EL33, PL36, 
007, 7/ -. Thousands of valves in 
stock, including obsolete types. Ex- 
Service, reclaimed and all -new B.V.A. 
types and makes. Al RADIO COM- 
PONENTS, 19 The Borough, Canter- 
bury, Kent. 

MARCONI CANADIAN 
RECEIVER No. 52 

(Brand New) 

August, 1963 

RECEIVERS & COMPONENTS 
(continued) 

ALL TYPES LINE OUTPUT TRANS- 
FORMERS SUPPLIED (RETAIL AND 
TRADE). Finest service in the 
country. Send S.A.E. for return of 
peat service. Terms C.W.O. or C.O.D. 
Trade enquiries invited. D AND B. 
TELEVISION (WIMBLEDOÑ) LTD., 
131 Kingston Road. Wimbledon. SW19. 
OHErrywood 3955. 

" HEATH KITS" can now be seen in 
London and purchased on easy terms. 
Free brochure. DIRECT TV REPLACE- 
MENTS LTD., Dept. P.W.7 /9. 126 
Hamilton Road West Norwood, 8.6.27. 
GIPSY Hill 61661. 

AMATEUR SHIPPING BROADCAST 
Magnificent 10 valve receiver in 3 wavebands 
covering 1.75- 16Mc /s (19 -170 metres), plus 
3 valve crystal calibrator employing dual 
100 /I000kc crystal to provide marker 
check at 10- 100- I000kc /s. I RF and 2 IF 

stages. Other refinements include valve 
check meter, internal 3M. speaker, RF -AF 
gain, Noise Limiter, BFO, Heterodyne 
Pitch, Wide /Narrow Bandwidth, Speaker 
or Phones, Man or AVC on CW and RT, 
Fast /Slow tuning with additional Om for 
fine adjustment. Power required: HT I60v. 
60mA, LT 12v. I }a. Circuit supplied. SIZE 
15- x 12- o I5 -. 
BRAND NEW. Complete with Power 
Pack for I15/230v AC mains and 12v DC., 
612.19.6. carr. 20f -. 
Many other surplus bargains with PER- 
SONAL SERVICE. Lists 6d. S.A.E. 
inquiries. 

A. J. THOMPSON 
"EILING LODGE" 

CODICOTE, HITCHIN, HERTS. 
Phone: Codicote 242. 

NEW VALVES! GUARANTEED! 
EBF80 7/6 EL84 6/6 PCL84 
EBF89 8/9 EY51 7/6 PCL85 
ECC81 4/6 EY88 7/- PL81 
ECM 419 EZ40 6/6 PY33 
ECX83 6/3 EZ80 6/3 PY81 
ECL80 5/9 PCC84 6/9 PY82 
ECL82 9/- PCC89 819 U25 
EF80 4/9 PCF80 7/9 UCC85 É 8%9 

PCF82 7/- 
- 6áw62 

Postage 6d. per valve extra. 

8/6 
8/6 1- 

6 

1116 

7/6 

S.A.E. for full lists and discounts 

LEWIS ELECTRONICS 
16 (iL 

HILL, ILFORDnESSE 
GANTS 

X 
Telephone: Crescent 5485 

DIRECT TV REPLACEMENTS LTD., 
largest stockists of TV Components 
in the U.K. Line Output Trans- 
formers. Frame Output Transformers, 
Deflector Coils for most makes. 
Official Bole suppliers for many set 
makers. Same Day Dispatch Service. 
Terms C.O.D. or C.W.O. Send 

SS.A.B. for 
GIPSY off Hill 6166 

and 
Hamilton Road, 

W eat Norwood, S.E.27. 

DATA TRANSISTOR 
POCKET KITS 

NO SOLDERING OR 
DRILLING, COMPLETELY 

SELF CONTAINED 
NO AERIAL REQUIRED - MEDIUM 

& LONG WAVE - ASSEMBLY TOOL 
PROVIDED - CAN BE BUILT BY 

ANYONE 
DATA 65 
5 SEMI- 
CONDUCTORS 
5 STAGES 
MOVING COIL 
SPEAKER 

50/- 
P.P.2.9 
extra. 

Battery 2B extra. 
51 x s x liin. 

DATA 427. 4 TRANSISTORS. 2 am/. DIODES. 7 STAGES. MOVING COIL V 
SPEAKER 

Battery 2/3 extra. P.P. 2/0 extra. 
DATA 526 
3 TRAN- 
SISTORS 
2 DIODES 
6 STAGES 
PR ESON AL 
EARPIECE. 

P.P. 

Batt. 1/- ex. 
41 x 2 
All Parts Supplied Separately 

DATA ELECTRONICS LTD. 
6 HILLSIDE GDNS., EDGWARE, 

Middlesex 
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RECEIVERS & COMPONENTS 
(continued) 

HALF PRICE Transistors. Mu:lard 
0C44, OC45, 0081, 00810 OC170. 
OC:71, alt 4,6 each, min. } doz. lots; 
0026, 0C36 12,6 each. Post 9d. 
C.W.O. RADIOMEX, 184 Kingston 
Road, Portsmouth. 

CONDENSERS. Fantastic Bargain! 
500.000 Miniature Condensers. ¡In. 
long, tin. diameter. Tested 750V 
Capacity .0001 to .04uF. 7/6 per 100, 
post free. Ideal for transistor sets. 
MILWARD, 17 Peel Close, Drayton 
Basset, Staffordshire. 

FOR SALE 

ETCHING PRINTED 
CIRCUIT KIT 

Consists of Plastic Bath and Case. Size 
9 x S x 2 in. Contents: Solvent, Etchent, 
Resist, 100 sq. in. Copper Laminate Board. 
Comprehensive book gives examples and 
circuit layouts. I816 inc. post. 

RADIOCENTRE 
94 Hurst Street, Birmingham. Dept. P 

2401a1 ELECTRIC POWER amffig 
L=3/frfJm 12 ie11 CAR BATTERY 
.00ae AMERICAN DYNAMOTOR UNIT 

leu 12s. pipi TII/750r.11190 to Muth. 
WW1 1u rurvuioa. ?OM TOM al all 

plerul AVE 111(s11U110ultalal.l8p 
nllerltl flits hln Oall je toi- nrnlnt 
Sall naopl p,uell Ilr till ill est lIII 1121111 

W MOMS. Cahill Masan 

Irt"--"`r I 
792t(^1 

1.:_I-. ( ; 

Corvair 6- Transistor Pocket Radios 
with all accessories, only 951- each. 
Spl Mains Soldering Irons, 15/- each. 
Low Imp Earpieces, 3/6 each. 
High, 419 each. 
BUMPER BARGAIN PARCELS 
All Brand New. Not Ex -Gov 
Contents plus many more items: 
100 mixed resistors, 100 mixed 
condensers, volume controls, pre- 
set pots, tag strips, etc. This is a 

must, only 201- post free. 
IOC% Tested and Fully Guaran- 
teed Transistors by Mullard and 
Mazda. All Brand New and these 
are not seconds. 
0C44, 0C45, OCB I , OCB I D, 316 

each; 0C170, OC17I, 4- each; 
0C26, 121- each; Red Spots, 113 

each; X8103, XAI02, 2/3 each; 
XCI4I, 616 each; XD2I0 Sub. Min. 
Diodes, 9d. each, 6f- doz. 

S.A.E. FOR FREE BARGAIN LISTS 

B. W. CURSONS 
78 BROAD STREET 

CANTERBURY, KENT 

FOR SALE 
(continued) 

EXCEPTIONAL Transistor Portable 
Tape Recorder, value £6/19/6, com- 
plete with crystal microphone, ear - 
phone, spoors, tape. batteries, instruc- 
tions, presentation box (extra tapes 
100ft 4/81. Ideal 81St, £611916. Satis- 
faction guaranteed. Postage, packing 
2/6. TOMLINS, 156 Lewisham Way, 
New Cross, SE14. 

AMATEUR LICENCE Morse Course. 
The new Rhythm Method of teaching 
takes the drudgery out of learning 
Morse and is the quickest known! 
For full explanatory booklet; ed. 
stamp G3CHS, 45 Green Lane, Purley, 
SuTrey. 

GUITAR AMPLIFIERS 
WITH TREMOLO 

Hi Fi 15 watts. 
Valves ECC83, 
ECC83, ECF82, 
EL84, EL84, 
EZ81. Four jack 
inputs. Six con- 
trols: two vol- 
ume, bass, treble, 
tremolo speed, 
depth. Remote 

plug. 3 and 15 ohm outputs. Real value. 
Ready built, LI I. Similar 30 watt. Valves 
ECC83, ECC83, ECF82, EL84, EL84, EL84, 
EL84, EZ81, C14. Amplifiers as prey. advert. 
15 watt (illust.) Kit, E6.I0.0, ready built £9. 
30 watt, Kit (9.10.0, ready built L12. 

Add carr. 7/6 any amplifier. 
Send for free leaflet. 

STROUD AUDIO 
Beth Road, Stroud, Glos. 

Tel. Stroud 783. 

COMPLETE TELEVISION SETS, 
Untested, 121n. 15/ -, 141n. 25/ -, 141n. 
13- Channel £2. Carriage on any set 
10 / -. Insurance against damage 8/6 
extra. f h.p. 220 -250V. Motors (second 
hand), all tested and to good working 
order, 30/.. Post and packing 8/-. 
Orders to MODERN ELECTRICS 
(BPD.) LTD., 69 Holroyd Hill, Wlbsey, 
Bradford, Yorkshire. Tel.: 76924. 

E. R. NICHOLLS 
No. I BUMPER PARCEL 

100 Assorted Resistors. 
50 Assorted Condensers. 

1 5in. 3 ohm Elise Speaker. 
1 Isolating Transformer. 
4 Terminal Blocks. 
2 Rotary Toggle Switches. 
1 Small Chassis containing 60 com- 

ponents. 
2 Westectors. 
2 Thermistors. 

100 Cartridge Fuses. 

No. 2 BUMPER PARCEL 
1 Pair Test Prods, retractable with 

leads and spades. 
1 7 x 4in. 3 ohm Speaker. 
6 Assorted Valves. 
6 Assorted Potentiometers. 
6 Assorted Valve Bases. 
2 5-way Plugs and Sockets with lead& 
4 Mixed Plugs or Sockets. 

100 Cartridge Fuses. 
1 Inductance Varlometer. 

One for 20 / -lPost Free, or any two 
parcels 35/ -, Post Free. 
20ft. Steel Telescopic Mast, 50/, 
High Stab Resistors sd. each. 
List now ready for Paper Block 
Condensers, Valves, Oscillators. Test 
Sete. S.A.E. Please. 

Mail Order and Retail Shop: 
46 Lowileld Road, off Shaw Heath, 

Stockport, Cheshire. 

AERIALS 

140ft. AERIAL INSTALLATIONS 
First Government release of these brand 
new Marconi coil Aerial tuning systems, 
enabling operators to work their 
Receivers or Transmitters to their best 
efficiency. Containing a drum of 140ft 
Copper aerial wire with insulators, etc., 
feeding into the matching unit, size 13ín. 
x 8=,in. x 9;in., with slow motion tuning 
using Nos. 0 -999. Originally intended 
for the 52TX -RX, a must for any poor 
reception areas and serious operators. 

300 ONLY, 351 - 

Post 51 -, two post free. 

Dept. N., J. T. SUPPLY 
309 Meanwood Road, Leeds 7 

SERVICE SHEETS 

SERVICE SHEETS for all makes of 
radio and TV 1925 -1963. Prices from 
1/- with free fault -finding guide. 
S.A.E. enquiries. Catalogue of 6.000 
models 1/6. 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. 

WHY TOLERATE DELAY when we 
can supply your Radio or TV Service 
Sheet by return of post at 4/ each 
plus postage. List 1 / -. Also Manuals 
for sale and hire. List 1 / -. S.A.E. 
with inquiries, please. Mall orders 
only to S.P. DISTRIBUTORS. 44 
Old Bond Street, London WI. 

TRADE SERVICE SHEETS offered 
by retired engineer. If I haven't got 
It you won't get It. All 4/. each by return. Please include large S.A. 
Mail orders only. ETIZIONI, 80 
Merrion Avenue, Stanmore, Middx. 

FAULT -FINDING FILES showing com- 
mon faults that each receiver Is 
prone to and other useful servicing 
information 2/- each. List ed. plus 
postage. Mail orders only. S.P. 
DISTRIBUTORS, 44 Old Bond Street, 
London WI. 

SERVICE SHEETS: Radio, TV. 5,000 
models. List 1/ , S.A.E. Inquiries: 
TELRAY, 11 Maudland Bank, Preston. 

SERVICE SHEETS, Radio and TV, 
4/- each. List 1 / -. All orders dis- 
patched on day received. Also 
Manuals for sale and hire. List 1 / -. 
S.A.E., please: SULTAN RADIO, 29 
Church Road, Tunbridge Wells. 
Kent. 

SERVICE SHEETS, Radio and TV 
4/- each post free. All types. Send 
S.A.E. for inquiries. D. AND B. 
TELEVISION (WIMBLEDON) LTD.. 
131 Kingston Road, Wimbledon. 
SW19. O.HE 3955. 

SERVICE SHEETS, also Current and 
Obsolete Valves for sale. JOHN 
GILBERT TELEVISION, lb 6t1eepp-- 
herd's Bush Road, London W2. 
Phone: SHE 8441. 

(continued overleaf), 
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WANTED 

A PROMPT CASH OFFER for your 
surplus brand new Valves and 
Transistors, R.H.S., Beverley House, 
Mannville Terrace, Bradford 7. 

ABSOLUTE TOP PRICE paid for 
Valves, Transistors, Components, etc., 
in quantity. Try us first. Cash by 
return. WOLVERHAMPTON RADIO 
AND TV SUPPLIES, 42 Darlington 
Street, Wolverhampton. Tel.: 20315. 

WANTED 
VALVES ONLY 

Must be new and boxed 
Payment by return. 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

WANTED: TEST GEAR, Meters, 
Valves, Components, Communication 
Sets, Amplifiers. Letters only. HUG - 
GETT'S LTD., 2 -4 Pawson's Road, 
West Croydon, Surrey. 

WANTED: NEW Valves and Tran- 
sistors, any quantity. S. N. WILLk.1b, 
43 Soon Lane, West Bromwich, Staffs. 
Tel.: WES 2392. 

WANTED: Electronic Organ. Any 
make, cheap. Box No. 47. 

NEW VALVES WANTED 

Any type, any quantity 

CASH PAID 

R.S.T. Valve Mail Order Co., 

21 IA Streatham Road 

Mitcham, Surrey 
Telephone: MITCHAM 6202 

EDUCATIONAL 
BECOME "TECHNICALLY QUALI 
FIED " in your spare time. Guaran- 
teed Diploma and Exam., Home -study 
Courses in Radio, TV Servicing and 
Maintenance, R.T.E.B., City and 
Guilds, etc. Highly informative 120 - 
page Guide -FREE! N.I.E. (Dept. 
363), 148 Holborn, London EC1. 

" HOW AND WHY " of Radio and 
Electronics made easy by a new. non - 
maths., practical way. Postal instruc- 
tion based on hosts of experiments 
and equipment building carried out 
at home. New courses bring enjoy- 
ment as well as knowledge of this 
fascinating subject. Free brochure 
from: Dept. P.W.12, R.ADIOSTRUC- 
TOR. Reading. 

X -b ± //b2-4ac 
2a 

DON'T FUMBLE 
with Formulae. 
Master Mathema- 
tics quickly and 
easily the Under- 
standable Way. 

The Dryden School of 
UNDERSTANDABLE MATHEMATICS 

I1F8 Dryden Chambers, Oxford 
St., London, W.I. 

Name 
Address 

-'------.. _......._._.......__......__.._ 

1st lesson 
and details 

FREE 

LEARN RADIO AND ELECTRONICS 
the new and practical way. Hosts of 
absorbing experiments carried out at 
home under expert guidance to teach 
you Radio in a new. enjoyable and 
interesting way. Construction. servic- 
ing and fault -finding on equipment 
made easy for the first time! No 
previous experience needed. No 
mathematics used. Free brochure 
from: Dept. 11, P.W., RADIO - 
STRUCTOR, Reading. 

EDUCATIONAL COURSES 

COUNTY BOROUGH OF SOUTHAMPTON EDUCATION COMMITTEE 

SOUTHAMPTON COLLEGE OF TECHNOLOGY 

(incorporating Southampton Technical College) 

Places are now being allocated in Full -Time Courses, beginning 
September 1963, in 

COMMUNICATION ENGINEERING 

AND ELECTRONICS 
Three years' course leading to College Diploma and exemption from 

Graduate examination of British Institute of Radio Engineers. Minimum 
age 17 years. 

MARINE RADIO AND RADAR 
Two years' course leading to P.M.G. 1st class Certificate for Radio 

Officers and M.O.T. Certificate in Radar Maintenance, qualifying for 
employment as Radio and Radar Officers in Mercantile Marine. Minimum 
age 16 years. 

Full information and application forms obtainable from the Registrar, 
College of Technology, St. Mary Street, Southampton. 

EDUCATIONAL 
(continued) 

THE MORSE CODE can be memorised 
in less than one hour by the Coros 
System. 3/9 post free. COROS, 20 
St. Mary Street, Bridgwater. 

THE Incorporated Practitioners in 
Radio and Electronics (I.P.R.E.) Ltd,. 
Membership Conditions booklet 1/ -. 
Sample copy of I.P.R.E. Official 
Journal 2/- poet free. Secretary, 32 
Kidmore Road, Caversham, Reading, 
Berks. 

Radio 
7elerision 

ti. Electronics 
Learn at home with the world's 
largest home study organisa- 
tion, Brit.I.R.E.; City & Guilds; 
P.M.G.'s certa., etc. Also Prac- 
tical Courses with equipment. 

All books supplied. 
Write for FREE prospectus 

stating subjects to 

I.C.S. 
(Dept 541), Intertext House, 

Parkgate Road, London, S.W.II 

RADIO OFFICERS see the world. 
Immediate sea -going appointments. 
Our many recent successes provide 
additional trainee vacancies during 
1963. Day and boarding students. 
Grants and Scholarships available. 
Stamp for prospectus. WIRELESS 
COLLEGE, Colwyn Bay. 

By repairing Radio and 
TV Sete as a lob or as 
spare time business. Our 
practical course will show 
you the way. No previous 
experience is required. 

SEND FOR 
FREE BOOK 
TODAY! 

RADIOSTRUCTOR 
Dept. G77 READING, BERKS 

BOOKS & PUBLICATIONS 

FIND TV SET TROUBLES IN 
MINUTES from that great book "The 
Principles of TV Receiver Servicing 
10:6 all book houses and radio whole- 
salers. If not in stock from Secretary, 
I.P.R.E.. 32 Kidmore Rd., Caversham, 
Reading. Berks. 

PIN -POINT TV TROUBLES IN TEN 
MINUTES. The title can be imitated 
but the contents never! The book 
that really tells you how to fix 
televisions. Over 340 cross- indexed 
pages. MUST be able to earn you 
more than its cost within two weeks 
or your money refunded. Price 33/- 
incl. postage. Write for free trial to 
SIM -TECH BOOKS, West End, South- 
ampton, Hants. 
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METAL WORK 

PRACTICAL WIRELESS 

METALWORK. All types cabinets, 
chassis, racks, etc., to your sprciflca- 
lions. PHILPOTT'S METALWORKS 
LTD.. Chapman St., Loughborough. 

SITUATIONS VACANT 

CITY AND GUILDS (Electrical, etc.) 
on " no pass -no fee " terms. Over 
95% successes. For details of Electri- 
cal Engineering, Appaed Electronics, 
Automation, etc., send for our 148- 
page handbook, free and port free. 
B.I.E.T. (Dept. 242M, 29 Wright's 
Lane, London W8. 

PUBLIC SCHOOL leaver required 
as an Electronic and /or Electro- 
Mechanical Trainee to assist in the 
design and construction of Industrial 
controls for use piin the manufacture 
of £728 fibre 

giving details 
education and interests to Fibrell.te 
Industries, Trafford Hall, Chester. 
A.M.I,Mech,E A,M.CrIt.I.R.E., City 
and Guilds, G.C.E. etc., brings high 
pay and security. l'No pass -no pay" 
terms. Over 95% successes, For 
details of exams. and courses in all 
branches of Engineering, Building, 
handbook, freee BS E.T 

for 
eppt 4242B), 

29 Wright's Lane, London W8, 

RADIO TECHNICIANS required for 
Ocean Weather Ships with a sound 
knowledge of at least three of the fol- 
lowing types of equipment: Single 
Side -band Transmitter. Radar Navi- 
gational Radar Height- Finding Echo 
Sounders and Radio Receivers, Auto- matic DF v.h.f, and MF, Low Voltage Servo Recorders, Digital Telemetering 
Equipment. Salary scale £636 -1,036 per annum plus £120 per annum 
overtime allowance. Free food and 
accommodation provided on board ship. Applicants must be natural 
born British subjects. Full details from Shore Captain, Ocean Weather Ship Base, Great Harbour, Greenock. Tel.: Greenock 24291. 

TV AND RADIO. A.M.Brit.I.R.E., 
City and Guilds, R.T.E.B. Cert., etc., on ' no pass -no fee " terms. Over 
95% successes. For details of exams. 
and courses (including practical apparatus) in all branches of Radio, 
TV end Electronics write for 148 - page handbook, free. B.I.E.T. (Dept. 
24201, 29 Wright's Lane, London W8. 

MISCELLANEOUS 

Cases, Chassis, Frames, etc., anything 
in metal. Send your drawing for quota- 
tion. 'One off'; with pleasure. 
Stove enamollcd any professional finish. 
Steel Shelving, Drawer Units, etc, 

Moss Watson 
40 MOURIT PLEASANT STREET 
OLDHAM, LANCS. MAIN 9400 

ELECTRONIC MUSIC? 
Then how about making yourself an 
electric organ') Constructional data available -full circuits, drawings and notes! It has 5 octaves, 2 manuals and pedals with 24 stops -uses 41 valves. 
With its variable attack you can play Classics and Swing. 
Write NOW for free leaflet and further 
details to C. & S., Se Maude Street, Darlinaon, Durham, Send 2id. Stamp. 
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SOUND RECORDINGS 

A UNIQUE BUY! Recording :ape top 
brand 52in. l,200ft 19)8: 7:n. 2.400ft 
D.P. 28/8. P. and p. 1,6 per spool. 
Bargains in all sizes. S.A.E. for list. 
E. C. KINGSLEY AND CO., 132 
Tottenham Court Road, London WI. 
EUSton 6500. 

A.R.R.L, RADIO AMATEURS 
HANDBOOK 1963 

New edition 36 / -. Postage 2/3. 

The Amateur Radio Handbook, by 
R.S.G.B., 34/, postage 213. 
British Semiconductor Survey, by Sinclair 
15/ -, postage 1 / -. 
Hi -Ft Year Book 1963. new edition, 1016, postage 1 / -. 
Radio and Line Transmission, VoL I, by 
Danielson. 21/ -, postage 1/3. 
More about Loudspeakers, by Briggs. 8/8, 
postage 1/ -. 
British Transistor Directory, by Bradley, 
8/6, postage 9d. 
Radio Control for Models, new edition by 
Judd, 15 / -, postage 1/ -, 
The Oscilloscope Book, by Bradley, 5/- postage 6d. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, W.C.2 

(adjoining Lisle Street) 

D. & B. TELEVISION 
(Wimbledon) LIMITED 

131 & 131a, Kingston Road. 
South Wimbledon, London, S.W.19 

Phone: CHErrywood 3955 
OPEN 

Monday to Saturday, 10 a.m. to 7 p.m. 
(Except Wednesday, I p.m.) 

Nearest Tube: 
South Wimbledon (Northern Line) 

COMPARE OUR PRICES 
For the Finest in the Country 

YOUR PROBLEMS ARE OUR BUSINESS 
MOST LINE -OUTPUT TRANSFORMERS 

IN STOCK 

Surplus or Ex- Equipment Valves 
Guaranteed 3 Months. New Low Prices 

EBF80 516 
ECCB I 41- 
ECC82 4/- 
ECC83 4'6 
ECL80 4/6 
ECL82 6/6 
EF80 216 
EF85 5/- 
EF91 21- 
EL33 5'6 
EL84 51- 
EYSI 316 
EY86 S/- 
EZ80 416 
EZ81 
GZ32 516 
GZ34 81. 
KT33c 4f- 
KT36 81- 
KT6I 6/9 
KT63 51- 
PCC84 51- 
PCF80 5/- 
PCF86 7f 

PCL82 
PCL83 
PCL84 
PL33 
PL36 
PL38 
PL8I 
PL82 
PL83 
PL84 
PY3I 
PY32 
PY80 
PY8 I 
PY82 
PY83' 
PZ30 

U24 
U25 
U26 
U3I 
U52 
U I91 
U301 

51- 
516 
7/. 
716 
716 

121- 
6/6 
St- 
516 
51- 
71- 
8/- 
41- 
4/- 
41- 
616 
7/6 

8f- 
716 
616 
7/- 
416 
719 
Iot- 

U801 1716 
UAF42 516 
UBC4I 516 
UCC84 816 
UCF80 8/6 
UF42 31- 
6F1 316 
6F12 2/- 
6E13 5/6 
6F15 6/6 
6L1 716 
6L18 6/6 
6P25 516 
6P28 8/6 
10H 316 
10P13 71- 
IOP14 6/9 
20D I 516 
20F2 616 
20L1 919 
20P1 7/6 
20P3 81- 
20P4 1216 
20P5 81- 
30P4 716 

We pride ourselves that we can obtain and 
supply any TV spare. Please ask us for ANY 
components you may require we are almost 
certain to have them. 
TERMS: S.A.E. all inquiries. C.W.O. C.O.D. 

51- extra, Postage on Valves 6d. each. 
C.R.T.s 12/6 inc. Insurance. 

Satisfaction assured. Return Post Service 

ULTRA VIOLET BULBS 
Easy to use souroe of UV for dozens of prao 
tarsal and experimental uses. 
15 volt 36 watt AC /DC SBC 8/8. P. & P. 1' -. 
12 vo,,, 60 watt AC /DC SBC 8 /6. P. & P. 11 -. Trans ormer to suit the above: Input 200- 
240 A.C. Output 12 Volt A.C. 36 watt, 16 /6. 
P. & P. 2/6, Input 200.240 A.C. 12 volt A.C. ta watt, 22/6. P. & P. 316, 
Set of 4 colours FLUORESCENT Paint, 
Red, Orange, Green and Blue In i oz. Uns. ideal for use with the above Ultra Violet Bulbs, 9/8. P. & P. 1/6. 
BUILD AN EFFICIENT STROBE UNII 

FOR ONLY 37/8, 
The Ideal Instrument for workshop, lab, or 
t . This wonderful device enables you to "Ir freeze" motion and examine moving 
Mats as stationary. We supply a simple circuit dies:am and :.11 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 dash in several seconda to several thousands 
per minute. New modified circuits bring price down to 37/8 plus 3/- P. & P. 
NSP2 CVfftl6 STROBOTRON FLASH- TUBE shade by Ferranti, brand, new, 1,0. base. Price 15 / -, P. & P. 1 / -. 

MAGNETIC COUNTERS 
10' IMPULSES PER SECOND 

Very latest High Speed type 
ex P.O. guaranteed perfect, 
type No. 10C13 coil 2,300 ohms, 
:or 48 volt D.C. operation (will ' work on 36 volt), overall size 4 x 

1 x lin. Also available, type 
101A which can be used ae an interesting accessory with our Strobe unit. Either type price 
15 / -, P. & P. 1 /6. 

Variable 
Voltage Transformer 

Input 230 v. A.C. Output 
0-260 v, at 2.5 amp. Fully 
shrouded, New. £5.19.8. 
inc. carriage. Also available 
Ircm stock, 5. 8. 10 and 20 
amp. Write for details, 

4,O00 Ohm Headphones, brand new (1m- 
ported), 12/6 each pair. P. & P. 1/6. 
SIEMENS U.S. RELAY. Very latest type sealed. H96E. 1,700 ohms plus 1,700 ohms, single C/0 contacts. Price 18/8 each. plus 
1l- P. & P. 
' VOLT 40 A.H. ACCUMULATOR, in 
metal case with leather carrying handle. 
New. Price 27/6, carriage 8l -. 
S00 MICROAMP SUB- MINIATURE M/( 
METER. ltin. diameter, flush mounting 
single bole fixing. Scaled 0.1 mA. Supplied 
with Resistor for use as 1mA if required 
29/8 Plus l/- P. & P. 
230 VOLT A.C. GEARED MOTORS 
Type 5160 80 r.p.m., .26 lb. inch, £1.19.6. P.P. 2/ -. Type D16G 5 r.p.m., 1.7 lb. inch 
£2.9.6, P.P. 2/6. Type D180, 13 r.p.m.. 1.4f 
lb. inch, £2.12.6. P.P. 2/6. 
L_GHT SENSITIVE SWITCH. Complete kit of parts, including ORP.12 Cadmium Sulphide Photocell, Relay, Transistor and 
Circuit, etc price 95 / -, plus 2/8 P. & P. 
Additional ORP.12, 8/8 each plus 1/- P. & P (Regret not supplied separately). 
AVO METER MODEL 7. Indivldualb 
tested on all ranges and guaranteed. In- 
elusive of Test Leads. 211.0.0 each. P. & P 
51 , Case 20/ -. 
MINIATURE LEAD ACID ACCUMU. 
LATORS. (Brand New), 2V- 1.5 A,K. Size 
4 x 1 x lin. Wt. approx, I lb. 18/8 for 3 
P. & P. 116. 12V. 0.75 A.H. Size 4 x 3 x liln 
Wt. approx. 2 lb. (can be used sa double 6V 
15/6 each, P. & P, 116. 

TRANSISTORS 
OC30 20 /- 0075 7/- Get 114 51 0041 7/- 0076 6/- Get 573 12/6 
OC45 51- OCTT 8/- Oat b73 

25/. 0C45 9/- 0C139 12/- MIPelr M/Palr OC170 9/6 1N13SA 4r- 0071 5/- 0C171 10/6 2N458 20/- 0072 7/- 0C200 10/6 25005 30 /- 0072 141- 0C201 21/- 25013 100/ - 
M /Pair Get 104 6/- SB345 7/6 0073 6/- Get 105 10 /- TK20B 4/- 

SERVICE TRADING CO. 
All Mall Orders also callers. 

47 -49 High Street, Kingston on Thamer 
Tel: KINgston 9450 

Personal callers only 
9 Little Newport Street, London W.C.2 

(off Leicester Square) 
Tel: GERrard 0576. , 
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VALVES - SUMMER SEASON PRICES 
DAF96 
DF96 
DL96 
EBC33 
ECC8I 
ECC82 
ECC83 

7,. 

71- 
516 
51- 
516 

61- 

ECF80 
ECH42 
ECH8I 
ECL80 
ECL82 
EF80 
EF86 

101. 
81- 
8/- 

81- 816 

61- 
101. 

EL4I 
EL84 
EYS I 

PCC84 
PCF80 
PCL82 
PCL83 

81- 

7/6 
81- 
7/6 
716 
10/- 
10/6 

PL36 
PL81 
PL82 
PY32 
PY81 
U25 
UCL83 

I2/6 
9/6 
7/6 

12/6 
7/6 

l0/- 
101- 

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

6in. x 4in. x 21in. .. ... 416 each 

8in. x 6ìn. x 2 4in. ... ... 6/3 each 

Oin. x 7in. x 24ìn. ... ... 713 each 

tin. x Sin. x 2 }in. ... ... 5/9 each 

tin. x 5in. x 24ín. ... ... 619 each 

tin. x Bin. x 2 }in. ... ... 816 each 

4in. x Sin. x 24in. ... ... 61- each 

4in. x 9in. x 24ìn. ... ... 121- each 

6in. x 6ìn. x 2 4in. ... ... 913 each 

6in. x IOin. x 24in. . 141- each 

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

MTP 3, E.K.E. 9 V. POWER UNIT 
A 9 V. power supply unit to operate any 
transistor equipment from A.C. mains 
235/245 V. 50 c.p.s. Specification: Full wave 
bridge, contact cooled rectifier: Zener 
stabilised and transistor regulated D.C. 
output. Less than 2 V. variation from no 
load to 30 mA. consumption. Fully safe- 
guarded against all accidental shorts or 
overloads, with no fuses to replace. Maxi- 
mum continuous rating 50 mA. at 50 deg. C. 
ambient. Nylon bobbin, impregnated 
transformer. The whole mounted on plated 
sub-chassis with 2 fixing holes. Size: 4 x 2 x 
3in. 451. ea. 
TERMS: Cash with Order or C.O.D. Po 

TRANSISTORS AND 
Transistors 
AC 107 1416 

AD140 25/- 
AFI02 27/6 
AF114 III- 
AFI 15 1016 

AFI16 101- 
AFI17 916 
AFI I8 201- 
AF124 101- 
AF125 1016 
AFI26 101- 
AF127 916 
OC16 W35/- 
OC19 251- 
OC26 25/- 
OC44 
OC44M 913 
0C45 61- 
OC45M 91- 
OC70 616 
0071 51- 
OC72 81- 

2-0072 161- 
0074 
OC78 81- 
OCBI 61- 
OC8I M 81- 
OC82 I01- 
0083 61- 
OC170 916 
OC171 1016 
OCP71 251- 
TK 1000C 

Mixer 913 
TK 1000C 

IF & 1F2 
181-per pair 

TK 100I C 
DR 81- 

TKI001C 
OP 
161-per pair 

TK 1002C 
DR 913 

TK 1002COP 
181-per pair 

DIODES 
Matched Prs. 

2xOC72 161 - 
2xOC78 161 - 

Germanium 
Diodes 
BYIOO 131 - 
0A70 3/- 
0A79 3/- 
2 -0A79 61- 
OA8I 2/6 
0A90 31- 
OA91 31- 
0A95 316 
0A210 9/6 
GEX34 41- 
GEX35 41- 
GEX36 101 - 

Sundry Types 
PXA102 41- 
Red Spot 316 

White 
Spot V- 

A set of Transistors compr sing I 0C44, 
2 0C45, 1 OC81D, 2 °C81, 3216 set. 
Set of Audio Transistors, I x 0081, 2 x 
OC81, Driver Matched Pair, 1516 set. 

August, 1963 

TRANSFORMERS. Auto types- 
60 watt I516 ea., 150 watt 21/9 ea., 
500 watt 52/6 ea. 3 way mounting 
type, primary 200/250 volts, second- 
ary 30 volts at 2 amps, with tappings 
in steps of three up to the maximum 
3021/9 ea. Mains Standard Primary, 
250 -0 -250 volts, 80 mA, 6.3 at 4 

amps, 5 volts at 2 amps, both tapped 
4 volts, 21/9 ea. As above with 
350 -0 -350 volts, 2119 ea. 

TRANSISTOR AMPLIFIER 
PP /4 E.K.E. Board Type I WT Amplifier. 
Isolated 3 ohm speaker output. Two good 
quality transformers, each having I} x #in. 
stack and nylon bobbin. Preset volume 
control mounted integral; flying leads for 
9 V. D.C. supply. Two input points with 
sensitivities of 10 mV. and 250 mV. for full 
output. Distortion > I% at 750 mW. 
Frequency Response 80 c.p.s. -8 Kcs.±3 dB 
rel. 1 Kc /c. Consumption quiescent, 7 mA. 
Average loading, 35 -40 mA. Size: 3f x 21 x 
Ifin. Price 421- ea. nett. Postage 216 extra. 

GRAMOPHONE UNITS 
BSR TU 12 unit, with Mono TC8H cartridge, 
E3.19.6. BSR GU7 unit, with TC8M or 
TC8H cartridge, Mono, ¿4.15.0. BSR GU7 
unit, with TC8S cartridge, stereo, C5.5.0. 
Garrard Autoslim, automatic, with GC8 
Mono cartridge, ¿7.15.0. Garrard Autoslim, 
automatic, with EV26 Stereo cartridge, 
¿8.10.0. Garrard Autoslim, De Luxe, with 
GC8 Mono cartridge, E11.5.0. Garrard 
Autoslim, De Luxe, with EV26 Stereo 
cartridge, ¿12.0.0. BSR Monarch UA14 with 
TC8 mono cartridge, E6.6.0. BSR Monarch 
UA14 with TC8S Stereo cartridge, E7.7.0. 
BSR Monarch UA16 with TC8 Mono car- 
tridge, ¿6.19.6. BSR Monarch UA16 with 
TC8S Stereo cartridge, ¿7.19.6. 

stage and Packing Charges extra. Single valves 9d., Minimum Parcel Post charges 21 -. 

Please include sufficient postage with your order. Min mum C.O.D. g fee and postage 3/6 

ALPHA RADIO SUPPLY CO., 103 Leeds Terrace, Wintoun Street, LEEDS 7 

, e 40 I 
CHAS. H. YOUNG LTD. 

Come and See Our 

NEW SUPER STORE 

The Finest in the 
MIDLANDS 

All the usual lines 

& MANY NEW ONES 

Eddystone, Armstrong, 
Quad, Leak, etc. 

Ex Stock. 

170 -172 CORPORATION ST. 

BIRMINGHAM 4 
Telephone as before: CEN 1635 

REPANCO 
TRANSFORMERS FOR IO WATT 

TRANSISTOR AMPLIFIERS 
TT23 Interstage Transformer 22,6 (P.P. 1;6) 

TT24 Output Transformer 2216 (P.P. 1/6) 

Send 3d. stamp for latest catalogue of REPANCO components 

Mail order and trade: 
Radio Experimental Products Ltd. 

33 Much Park St., Coventry 
Wholesale and Export: 

REPANCO Ltd. 
O'Briens Builúings, 203 -269 Foleshill Road 

Coventry. 

Now in a new 3rd edition ... 
A BEGINNER'S GUIDE 
TO TELEVISION 

The modern miracle of television is here explained in a 

series of seventeen lessons. Written in non -technical 
language which the veriest beginner can understand, the 

reader is taken by easy stages through every aspect of TV 

transmission and reception. A further lesson has been 

added on the conversion of 405 to 625 line pictures. It is a 

companion volume to the "Beginner's Guide to Radio ", 
a best seller which has already sold over 75,000 copies. 

Only 8s. 6d. from all booksellers 

.. or, in case of difficulty, 9s. 6d. by post from George Newnes Ltd., 
Tower House, Southampton St., London, W.C.2. 

.N EWN ES 
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READY BUILT- 
READY TO GO 

Listen in condor/ m pour/am.vrae proprvrnv44 
withoW annopivy Where with the 

"PORTO- BELLO" 
Our Pero,usl rrunrietor Poelei Audio 
deawned esclaefveio for personal use. 

Works anywhere. any 
time -our speel..1 circuit 
with bout -in ferrite rod 
aerial ensures wonderful 
reception over the full 
medium wave band. 
B.B.C. Home, Light, 
Luxembourg and many 
Continental ,tauons. 
Completely portable, 
compact Size, Only 
21 x 31 r lin., slips Into 
pocket. NO EXTERNAL 
AERIAL OR ¿AdTH Earpiece 5/. extra. Battery 9/6 extra 
REQUIRED. Condenser tuning and with "exclusive" separate fine tuning 
control for "spot on" station selection. Complete station separation makes 
this ideal for use as Tape Jack for recording or tuner unit for amplifier. 

COMMANDER IV CRYSTAL 
SET 

Cover. the full medium wave band 
and is ideal for use ln Bedroom, etc. 
Requires NO batteries -fasts for 
ever. Operates with miniature 
personal earpiece. Attractive case 
and dial -a Radio set in miniature. 
PRICE 10/- F. 2/.. 
Earpiece 5/- extra. 
Both fully guaranteed. 

II, OLIVER ROAD, LONDON, E.I7 

EXPRESS ELECTRONICS 
32 SOUTH END CROYDON SURREY 

TEL. CRO. 9186 
NEW TESTED AND GUARANTEED 

FOR THREE MONTHS VALVES 
i e 

Il'.1 
l l'I 
11'3 
I FUI 
1FL9 
I Pl 
11.10 
IP11 
1R5 
165 
1T4 
105 
394 
384 
3V4 
5130T 
5Z4G 
BARB 
GALS 
6,680 
GATO 
g8Á8 

7/13 

/6 
8/- 
8/- 
7/6 
8/. 
7/6 
8/- 
7/6 
7/6 
9/- 
6/- 
2/9 
6/6 
8/- 
6/9 
6/8 
5/- 
7/8 
8/G 
4/- 
4/- 
6/- 
6/- 

613116 6/9 
611J6 6/9 
68E7 8/9 
611146 6/6 
6BW7 7/- 
602 4/- 
61,I2 4/- 
SHOOT 2/- 
6J7GT 7/8 
tiK70 6/8 
6X90 6/ -25Z4Ú 
6970 5/6 
68L7GT 6/- 
68N7UT 6/- 
BVBU 7/635W4 
6X4 5/- 
11X50 5/9 
707 9/6 
5113 4/- 
9D7 9/6 
12AD6 11 /6 
12Akt9 10/- 
12AT7 6/- 

12A X7 6/9 
128E6 8/8 
1213117 10/6 
1214.30T11/- 
12Q70T 7/6 
12657 6/- 
1OA5 9/- 
19AQ5 9/8 
29.460 7/6 
25LSUT 7/8 

9/- 
3001 7/6 
IOW 7/8 
351.6GT 7/8 

8/8 
35Z40T 8/- 
5763 7/6 
80 6/- 
DAF91 7/6 
DAF96 8/- 
DCC90 12/8 
DF91 8/. 
1)598 8/- 

DR77 
D11142 
1311130 
1,X91 
DEWS 
13L92 
DL94 
UTAB 
E1391 
EBC41 
EBFBO 
ECC81 
ECM 
E0083 
0104184 
E0le80 
E0F82 
ECH42 
ECH81 
ECL80 
ECL82 
EF41 
EFOO 

7/8 
- 

8/8 
10/- 
7/6 
8/- 
6/9 
6/t 
9/- 
4/- 

10/- 
8/8 
6/- 
6/9 
6/9 
7/6 
8/6 
8/. 
9/- 

10 /- 
8/6 
9/- 
9/- 
8/- 

EF91 4/- P1.83 7/- 
EF92 5/6 P1'81 6/9 
EL41 9/6 PY39 7/6 
KL64 7/- P133 /8 
E1184 10 /- R19 30 /J 
REM 10/- SSA1 9/6 
RY51 7/8 1/52 7/6 
EV61 10/- 6711 7/6 
E7,40 7 /l. 1178 5/- 
EZ80 8/- 0142 7/6 
f1181 6/9 VBC41 BIB 
HVR2 9/6 1.11.842 9/6 
KT33C 6/- 11F41 8/6 
N17 6/9 UL41 8/6 
N Id 8/- 0141 7/6 
N19 7/6 W17 7/6 
N709 7/- W76 4/8 
PCC84 7/6 W142 818 
PCF80 7/6 X17 7/8 
PCF82 '1/6 X142 9/- 
PCL32 8/- X150 9/- 
Pt'L84 9/- 177 4/- 
P1.81 12/6 ZD17 7/6 

High Stability Resistors 469 5% 60 0 to 1M, 9d. Midget Ceramiea 500 v. 9d. 
Coax. Super quality lin., Bd. yd. Plugs 9d. Sockets Od. Silicon H.T. Reels. 
860v. 800 MA tin. x lin. 8/6. Contact Cooled 250v. 50 MA 6 /8. 86 MA 8 /6. 
NEW TRANSISTORS BY BULLARD. 0019. OCIO. 01.00. 26/ -; 0044, 
0045, 9/ -; 0070, 0071, 6 /-; 0072. 7/6; 0072 matched In pre. 18/ -; 
0074, 0075, 0078, 0081, 7/6; 0082, 00170, 9/6. 

VALVES MATCHED IN PAIRS 
EL94 27/6, EL64 16 / -, 51709 16/ -, 6160 16/ -, OBW6 14/- per pair. Push 
Pull O.P. Transformer for above 3 15 0 14/6, P. A P. 1/6. 12111. P.M. 
Speakers 3 0 84/6. Baker's "8eiburst" 12iu. 15 0 15W, 80 /- 12ìn. Stereo 
Model 06.10.0. 

SETS OF VALVES 
DH91, DF91, DAF91, DL92 or DL94,.19/6 EC1142, RF41. EBC41, 
DK96, DF96, DAF98, DL96 27/8 EL41; EZ40 87/6 
1C3, 1F1, 11131, 1P1 27/6 00H42, EF41, EBC41, 
1116, 1T4, 185, 884, or 8V4 19/6 ÚL41, V1/41 25/6 

Postage and paaklog 6d. Over 41 poet tree. C.O.D. 4/.. 

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:- 

TECHNICAL 
TRAINING 
in radio 
television and 

C. & 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. 

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

Post this Coupon TODAY! for FREE book on 
careers in Radio, and full details of other I.C.S. Courses 

Member of the Association of British Correspondence Colleges 

INTERNATIONAL CORRESPONDENCE 
SCHOOLS 

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

Please send book on 

Name Age 
(Block Letters Please) 

Address 

Occupation 8 63 

7 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
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COMMUNICATION RECEIVERS 
CR106 /SMOD. Covers 60 kc /s -30 Mc /s in 6 bands. 11 valves, 
2 R.F., and 3 LF. stages. Crystal gate, B.F.O., etc. Ready for 
200/250 volt a.c. mains. 29 watts output for 3 0 speaker. BRAND 
NEW. in original packing. £35. carr. £2. S.A.E. for illustrated 
details. 
HRO SENIOR RECEIVERS. Complete with 9 coils. 817.10.0. 
S.A E. for full details. 
PCâ-3 RECEIVERS. 3 -wave bands, medium wave and 2 
abort wave, from 120-13 metres. Good condition, tested 8 gns. 
Carr. 10 / -. A.C. mains internal power supply £2 extra. 

SILICON RECTIFIERS. Type 1EA2 (9 x fin.) will handle 250 volts 
at up to 500mA. Replaces any TV metal rectifier. 716. 

MOVING COIL PHONES. Finest quality Canadian with 
Chamois ear muffs and leather- covered headband. With lead 
and jack plug. Noise excluding, supremely comfortable. 
BRAND NEW 22/6, post 1/6. 

AVO L, C. & R BRIDGE. Capacity 5 pFd to 50 mFd. Resistance 50 
to 50 0. Inductance can be measured against external standard. 
Balance is indicated on a meter which can be used as a valve volt- 
meter from 0.1 to 15 v. Leakage test and Power Factor scale. 
A.C. mains operation. Tested and guaranteed and in superlative 
condition. £9.10.0. plue 5/- P. & P. 

AVO WIDE RANGE SIGNAL GENERATORS. Six turret 
operated ranges covering 50 Kc /s to 80 Mc /s. For use on stan- 
dard A.C. mains. Packed in original transit cases with 
accessories. Post -war type in new condition. £15. Carriage 
10/ REAL BARGAIN. 

AR-88 SPARE VALVES. Complete set of BRAND NEW indivi- 
dually boxed original valves (14). 50 / -. P. & P. 2/6. 

RCA AR-88 SPEAKERS. 3 0 Bin. P.M. speaker in heavy gauge 
black crackled steel cabinet 11 x 10 x 61n., with rubber feet. A 
SUPER QUALITY unit. BRAND NEW, for ONLY 65/- P.& P. 5/- 

AR-88 VIBRATOR PACKS. For 6 v. operatior Complete with 
vibrator and OZ4 rectifier. BRAND NEW in original cartons. 17/6. 
P. & P. 5/ -. 
AERIAL KITS. Comprising seven 4ft. aerial *ode making a 16ft. 
and a 12ft. aerial. There is also an aerial base with a ground spike. 
All in a steel carrying tube with web strap. 22/6, carr. 4/ -. 

MULTIMETER SPECIAL. MODEL CT-500. 20,0000/V. 
DC volts: 0 to 2.5- 10- 50- 250 -500:5,000 (20K0 /V). AC volts: 0 to 
10-50 -250-500-1,000 (10K0 /V). DC Current: 0 to 50 pA. 5 mA, 
50mA. 500mA. RESISTANCE: 0 to 12KO 120K0, 1.2M0, 12MO. 
Mid scale 60, 600, 6K, 60K ohms. Decibels - 20 to + 62. In neat 
moulded case 56 x 39 x Win., with leather carrying handle, com- 
plete with batteries, leads and instructions. BRAND NEW. 
Fully guaranteed. 95/ -. P. & P. 2/6. 

CHARLES BRITAIN (RADIO) LTD. 
II UPPER SAINT MARTINS LANE, LONDON, W.C.2 
T1LIg[9le Bar 0545 Shop Hours 9-6 pan. (9-1 p.m. Thursday). 

Open all day Saturday. 

August, 1963 

Stamp for 
FREE 
LIST 

DUKE & CO. (LONDON) LTD. 
621/3 Romford Road, Manor Park, E.12 
Liverpool St. -Manor Pk. -10 mins. 

Phone 
ILFord 

6001/2/3 

SPEAKERS , 
q EACH 

P.P. 213. 

6in. 8in. 7M. x 4in. Money back 
guaranteed. Enquire for other 
sizes. Ex. mid. salvage. 

TELEPHONE HANDSETS 

15,6 Pt!' PAP. 4/6 pair, 
G.P.O. standard pat- 
tern. House to 
Workshop, garage, 
inter- office, etc. 

Works off any small battery. 
Regunned TV TUBES 

21in., 9916 17ín., 7916 
IS, 14, I2in., 5916 

Guaranteed One Year 
Ins. and Carr., 101 -, 

Add 101- refundable on OLD 
TUBE. I10° Tubes in Stock. 

TAPE CABINETS 201- 
To fit B.S.R. and Collaro 
Studio Decks. Carriage 51 -. 

Condensers. 100, 101 -, New. 
Assorted electrolytic & PFs. 

Ea- Rental 
121, 31/74, 36/24, 141, 

151- 14KP4 and others. 
Set tested. Carr. 51 -. 

Resistances. 100-51 
Assorted sizes, watts, grades. VALVES 9d. Each 

1000's available. Most types. 
Post & Packing Id. each. 

Minimum 6d. 
Variable Pots. 40,I0í -. New. 
TV or Radio. Assorted P.P. 216. 

COMPLETE ,,,,,,..Alk,, TELEVISIONS 

14 INCH 

F 

17 INCH 

£1.10.0 £11.10.0 

100% Guaranteed. P 
t Legs- 79'Sperset 
j Part exchange 

12 months' Full allowance on 
Written ANYTHING 

Guarantee. USEFUL 

Personal collection 
Shown working advised, or insured 

all channels Carr. 14m. 201 -, 
in Shop. I 17ín. 301 -. 

VALVES 

kSAIIIE DAY SERVICE' 
NEW! TESTED! GUARANTEED! 

ISETS D D9'96. DK96 I)L96F91, 
DF91, DK81, DL92 DL94 Set Of4 4 for 

for 25/6 

DS GT 7/8 
MGT' 8/8 
MGT 8/9 

34 7/8 

T4 8//- 
A5 
Q4 6/9 

V4 9/9 
1.140 4/6 
V4G 8/- 
Y3GT 5/- 

819 
AM6 3/3 

AQ5 ATI 4/9 
BA6 5/3 
BE6 5/3 
BC.BG 13/6 
MI6 5/9 
BJ6 5/6 
CD6G 26/6 

F13 9/8 
F14 9/6 
K7G 1/11 

BGT G 4/3 

L8G T 6/9 
L19 10/- 
LD20 5/6 

GT 7í9 
6SLIGT 5/9 

6SN7GT 4/9 
604GT 9/9 
8V6G 3/11 
6V8GT 618 
6X4 
BX5GT 8/9 
6/30L2 8/6 

7C5 7/9 

71I7 b%9 
737 91- 

iÓCl 8 
1002 13/- 
10LD11 10/9 
12AT6 4/9 
12AT7 4/9 
12AU7 4/9 
12AX7 4/9 
12K7GT 4/3 
12K8GT 9/8 
12Q7GT 4/3 
1253 8/6 
14S7 14/6 
19BG6G 13/6 
20L1 15/- 
20P4 13/11 
20P5 14/9 
25L6GT 8/- 
27SU 17/8 
30L15 10/3 
30P4 12/3 
30P19 13/- 
30PL13 11/- 
35A5 14/- 
35L6GT 7/9 
35Z4GT 4/11 
50L6GT 7/- 

185BT 19/8 
AC/TH1 19/6 

ECC84 
E0085 

6/9 
7/3 

AZ1 12/6 ECF80 7/- 
CBL1 12/- ECF82 7/9 
CCH35 13/8 ECH35 6/6 
CL33 9/6 ECHO. 8/3 
CY1 12/6 ECH81 6/9 
CY31 5/9 ECL80 6/3 
DAC32 8/6 ECL82 7/9 
DAF91 4/- ECL86 ' 9/- 
DAF96 6/6 EF37A 8!- 
DCC90 8/9 EF39 3/9 
DF33 8/9 EF40 11/- 
DF91 3/- EF41 7/3 
DF96 8/8 EF42 6/3 
DH76 4/3 EF80 413 
DH77 4/9 EF85 5/- 
DK32 9/- EF88 8/9 
DK91 5/- EF89 5/- 
DK92 8/9 EF91 3/3 
DK96 71- EF92 2/6 
DL33 7/3 EF184 8/9 
DL35 9/8 EL33 7/8 
DL92 5/- EL41 
DL94 
DL96 

5/9 
6/6 ELL84 

g7/9 
8/8 

EABC80 8/- EM34 7/3 
EAF42 8/- EM80 7/3 
EB91 2/6 EM81 8/- 
EBC33 5/- EM84 8/3 
EBC41 7/3 EM85 9/3 
EBF80 7/3 EY51 8/8 
EBF89 7/8 EY86 8/8 
EBL21 13/8 EZ40 8/- 
EBL31 17/-- EZ41 7/8 
ECC40 8/6 EZ80 5/8 
ECC81 4/3 EZ81 5/- 
ECC82 4/9 GZ32 8/6 
ECC83 7/- KT32 6/8 

KT61 
MU14 
MX 
N18 
N3740 
PC95 

PCC97 C84 

PCC89 
PCF80 
PCF82 
PCF86 
PCL82 

PCL84 5/9 
PCL85 8/8 
PENA4 11/8 
PEN36C 8/- 
PL38 9/3 
PL81 7/9 
PL82 5/9 
PL83 5/9 
PL84 7/8 
PX4 9/6 
PX25 8/8 
PY32 9/3 
PY33 10/- 
PY80 8/- 
PY81 8/- 
PY82 5/6 
PY83 6/8 
R18 , 17/- 
TH21C 15/- 

ú25 9/9 
8/3 

U47 9/9 
U50 4/6 
U52 4/3 

6/-- 

1Óh 
9/- 
9/- 
6/3 
7/6 

6/3 

8/6 
7/3 
9/- 

078 4/ 
0191 11/3 - 
0281 9/6 
0282 14/6 
U291 11/- 
0301 12/- 
0801 18/- 
UABC80 5/9 
UAF42 8/- 
UBC41 6/11 
UBF80 7/9 
UBF89 7/3 
UBL21 13/8 
UC92 7/8 
UCC84 11/3 
UCC85 8/9 
UCF80 10/9 
UCH21 13/8 
UCH42 7/8 
UCH81 7/8 
UCL82 8/9 
UCL83 10/9 
UF41 7/3 
UF89 6/3 
UL41 7/9 
UL44 10/6 
UL46 9/6 
UL84 8/3 
UR10 7/3 
0.107 8/6 
UY21 11/- 
UY41 5/9 
UY85 5/9 
VP4B 9/6 
VP41 5/- 
W76 4/- 
W77 2/6 
W729 14/- 
Z77 3/3 

READERS RADIO per valve 

Parcel 

24 COLBERG PLACE, STAMFORD HILL Transit D6d. extra. 
In 

LONDON N.16 STA. 4587 Any C. faF 4/3 

UNDERSTANDING 
AMATEUR RADIO 
PRINCIPLES - CONSTRUCTION 

OPERATION 
A New A.R.R.L Publication 

181. Postage 113 

SEMICONDUCTOR CIRCUIT 
DESIGN, by R. V. Leedham. 716, 
Postage IT-. 

HI -FI YEAR BOOK 1963 Edn. 1016. 
Postage I1 -. 

LEARN ELECTRONICS BY 
BUILDING EASY -TO -BUILD 
PROJECTS, by J. Schroeder. 271 , 
Postage 11.. 

BASIC TRANSISTOR COURSE, 
by P. R. Kenian. 301 -. Postage II -. 

ELECTRONIC ORGAN HAND- 
BOOK 1963 Edn by A.R.R.L 
361 -. Postage 216. 

RADIO VALVE DATA, compiled by 
Wireless World. 61 -. Postage IOd. 

COMPLETE CATALOGUE 11- 

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 9-4 p. o. 
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LOOK óJR NEW PRICES!' BUILD IT -- TODAY! 
THE COROVER '6' 

This superhet receiver uses the ery Tat eat circuitry, 6 transis- 
tors and two diodes and is 
Yu 11 y t unable over both medium and long wavebands. First stages uses three Mallard AF.117 
alloy diffused transistors with 
0A79 and OA91 diodes, output - 
OCS1D and two 0081's in push - pull. I.F. frequency 470 Kc /s. 
Large internal ferrite rod aerial 
gives excellent reception over all ranges. 3 inch high flux speaker has a maximum output of 33UmW. Operates on four 1.5 v. pen torch batteries. All components are mounted on a single printed circuit board. Attractive plastic 
case with carrying handle- fitted sockets for personal earpieces, 
tape recorder and car aerial. Size 81 x 4 x limn. 

MAY BE BUILT FOR £5.7.6 All parts sold separately. 
P. & P. 4/- extra. (Data and instructions 2/6. free if all parts 

bought.) 

THE 
'REALISTIC 7' 

A fully transistorised Portable 
Receiver made to the highest 
professional standards -is now 
available to the home constructor. 
Comprises 7 Mollard Trans. 0C44, 
2 0C46'e 0071.0081D, and 2 0081's 
plus OAtO Crystal Diode. Delivers 
350 milliwatt output to 41n. high 
flux speaker -I.F. frequency 470 
Kc /a. fully tunable over medium 
and long wavebands. All components mounted on single printed circuit board, elze 51 x 611n. Attractive two-tone plastic cabinet 
with carrying handle -size 7 x 10 x 311n. with easy to read dial 
and socket for car aerial. choice of Red /Grey, Blue /Grey or all 
Grey. Complete O1 Instructions. 

paracely. 
£5.19.6 Battery 3/9 extra. p. & p. 4/s extra. (Circuit diagram 2/6, free if all parts bought.) 

The SPRITE1 
A unique Wirecomp re comp otte The Sprite a 

a transistor superhet Miniature Pocket 
of Commercial Quality-offered 

you in three main pre -assembled unite - which together with Mende wiring -enable you to build It in onlylohe hour! 
Fully tunable over Long and Medium wavebands. Uses printed 

$ circuit and High sensitivity internal ferrite rod aerial. I.F. 
frequency 470 Kc /s.Transistors: 3 Phllco 2067's 2 Mallard OC81M's, II 
0081DM and 0A90 diode. 3 inch speaker. Works on single PP3 battery. Supplied with the complete R.F. and I.F. stages. Driver 
and Output stages, ready built and mounted on the printed cir- cuit; for final assembly you only have to fit the wave -change 
switch, tuning condenser and drive, volume control, earphone 
socket and aerial rod. In very attractive plastic case, size 
4 x 21 x fin. All parts sold separately. 

WIRECOMP S Zf / 
BARGAIN PRICE 

Real Calf Leather Case, wrist strap and Personal Earphone with 
case and Battery. 12/8 extra. 
P. & P. 3/6 extra. (Data and instructions 216, free if all parts 
bought.) 

WIRECOMP ELECTRONICS, 
378 HARROW ROAD, LONDON, W9. 

TEL: CUNNINGHAM 9530 
Hours of business: s am, to s pm. Open all day7 Saturday. Opposite Paddington General Hospital 

Buses 1813 and 36 pass the door. 

Announcing the opening of 

BERWICK 
ELECTRONICS 

LTD 
The newest and most 

exciting 
COMPONENT 

SHOPS 

For the service man, 
enthusiast, novice or 
experienced old hand there 
is always something new 
at Berwick! 

NO LISTS READY YET BUT WE ARE READY AND 
OPEN FOR CUSTOMERS. MAKE A POINT OF VISITING 

BERWICK ELECTRONICS 

Everything electronic from Car Aerials 
to Signal Generators -from Amplifiers 
to Rectiflers -Tygan, Aluminium Chassis, 
Mains transformers, Test meters, F.H.P. 
Motors & literally thousands of small 
components. 

Hours: 9 a.m. to 6 p.m. (Sat. to I p.m.) 

BERWICK ELECTRONICS LTD 

70 BERWICK STREET, LONDON, W.1 
Telephone GERrard 8152 

and 100 TIB STREET, MANCHESTER 

ADD TAPE TO YOUR HI -FI 
WITH A MARTIN 

RECORDAKIT 
PRE -AMP 

ASSEMBLY 

AVAILABLE 
WITH OR WITHOUT 
DECKS FOR BUILDING 
IN 3 DIFFERENT WAYS 
MARTIN RECORDAKIT PRE -AMP ASSEMBLIES 
are available for 2 or 4 track use with Collaro 
Studio Deck or B.S.R. Monardeck. Amplifying 
portions are supplied assembled with valves on 
printed circuit boards. Kits may be bought for 
pre -amp alone, with deck for mounting into 
existing cabinet, or with deck and modern 
polished wood cabinet. Whichever way suits you, 
these Recordakits provide a wonderful way to 
add tape to existing installations for very little 
expense, and give wonderful quality. 

Money 
Saving 
too! 

2 Track 
Pm-Amp 
Kit alone 8 gne 
4 Track 
Pre -Amp 
Kit alone 9 gne 
Kit with 
polished wood 
Cabinet end 
Deck 
from 17 gne 

11TART1111 I MARTIN ELECTRONICS LTD. 

RECORDAKITS 
From Radio Stockists (NAME 
or direct in cases of 
difficulty write or 

1 

ADDRESS 
phone 
üLeworth 5885/1161 IPPa 

I5S High St., Brantford, Middx. 
Latest Recordakits leaflets please! 
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MICRO- MINIATURE 
TRANSISTOR AMPLIFIERS 

Brilliantly constructed with incredibly 
minute yet robust components and 
providing ideal packaged units for 
probes, electronic stethoscopes, signal 
tracers, listening devices, telephone 
amplifiers, etc. Each has an overall gain 
of about 40 db, and a substantially flat 
response over the range 500 -3.000 c /s. 
Each type can be operated from a tiny 
Mallory cell size only i in. diam. x t in. 
thick. 

TYPE 2 Three transistor, completely 
encapsulated, rectangular pattern, size 
t x t x tin. thick. Input impedance 
300 -350 ohms. Output impedance 100 
ohms. 301- P. & P. 1/ -. 

TYPE 3 Three -transistor type moun- 
ted on open circuit board and complete 
with built -in miniature volume control. 
Size: 21n, long x tin. wide (tapering to 
bin.) x ' / in. thick. Input and output 
impedances 2,000 ohms. 301- p.& 
TYPE 4 Three transistor type mounted 
on open circuit board and complete with 
built -in miniature volume control. 
Size: t x I x tin. high. Input impedance 
2,500 ohms. Output impedance 600 
ohms. 20f. P. & P. 1 / -. Each type 
supplied complete with wiring 
diagram. 

MINIATURE DYNAMIC 
MICROPHONES 4/- P. & P. 1/- 
Low impedance. Totally enclosed in 
metal case, size only i x i x 'loin. 
MINIATURE EARPIECES 

High Impedance I Ob. 
Low impedance 9/- P. & P. 1/ -. 
Transistor radio types with long lead 
and miniature plug and socket. 

MINIATURE VOLUME CONTROLS 
Totally enclosed black bakelite, rim 
operated type, size only tin. diem. x 

thick. Can be supplied with or 
without ON /OFF switch. Values avail- 
able 5K and 20K with switch. 5K without 
switch. 

2 for 3/- Post free -i 
POCKET MULTI METER 

for home use 
496 P. & P. 2/- 

A really handy. 
robustly made 
multimeter that 
makes an ideal 
tool for the home 
electrician, ear 

owner, and 
Radio /TV fir 
er. Measures 
AC or DC 

voltages in four complete full scale 
ranges of 6, 30, 150 and 600 volts: direct 
current up to 150 milliamps; and 
resistance up to 100,000 ohms. Suitable 
for measurement and continuity and 
leakage testing. Size only 31 x 2 x lin. 
deep. In Black crackle metal case with 
tough plastic faceplate, and complete 
with battery and red and black test 
leads. 

Etch ó, nrPRINTEDCIRCUITKIT 
Each contains over 50 sq. in of laminated 
board and sufficient chemicals to make 
dozens of printed circuits, plus compre- 
hensive instruction book giving advice 
and examples on translating theoretical 
circuits into layouts ready for etching. 
High quality materials -- completely safe 
to handle -carefully prepared to ensure 
fine definition and uniform results without 
laboratory control. 21 /- Post free 

PROOPS BROS. LTD. 

Dept. P.W. 52, Tottenham Court 
Road, London, W.I. Tel: LAN 0141 

PRACTICAL WIRELESS 

TRANSISTORS FROM I /3 
GREEN SPOT A.F. 3 volt. ONLY 113. 

YELLOW SPOT A.F. 6 volt I'6. 
RED SPOTS. Now ONLY I/9 each. 
WHITE SPOTS. ONLY 216 each. 

MICRO.ALLOY TRANSISTORS 
MAT I00 719, MAT I01 816, MAT120 719, 
MATI21 816, 22 Tested Circuits using 
Micro -Alloy Transistors 51 -. 

MULLARD TRANSISTORS 
OC70 6/6, 0071 6/6, 0072 81 -, Matched 
Pr. 161., OC81 81 -, Matched Pr 161 -, 0078 
8/ 0C44 913, 0C45 91 -, 0C170 916, 
OC171 1016, AFI02 27/6, AFI I4 111 -, AFI IS 
1016, AFI16 I0 1-, AFI17 916, AF124 1I / -, 
AF125 1016, AF126 I0 / -, AFI27 916. 
DIODES OA70, 0A79, OAS!, OA90, 
0,491 all 31- each. BY 100 

SURPLUS DIODES CG3E 116. 
Miniature Type 3 for 2f -, 71- doz. 
TRANSISTOR HOLDERS 3 or 5 pin I1 -. 

REPANCO COMPONENTS 
TRANSISTOR TRANSFORMERS 

TT49 Interstage, TT45 Driver, TT46 Output, 
TT47 Driver. All 5f- each. 
FR2 Ferrite Rod Aerial I2/6. 
DRXI Crystal Set Coil M. & L. 3/ -. 
DRR2 Dual Range Coils 416. 
CHI Miniature R.F. Chokes 2/6. 
THE HIKER, 4 Transistor Portable. 
Step -by -Step Instructions 116. 

ALL SENT POST FREE IN U.K. by 

PETHERICH'S 
RADIO 

SUPPLIES 
22 High Street, Bideford, N. Devon 

Tel.: Bideford 1217 
S.A.E. with ALL enquiries please. 

NEW VALVES ! 
Guaranteed Set Tested 

24 -HOUR SERVICE 
1R5, 155, 1T4, 3S4, 3V4, DAF91. DF91, 
DK91, DL92, DL94. SET of 4, 16/9. 
DAF96, DF96, DK96, DL96, SET of 4, 25/ , 

6/6 

8/9 
5/8 

7/6 
5/8 

0A2 5/- DL33 7/3 PCF 
1D5 8l9 DL35 7/3 PCF82 
1R5 4/9 DL92 4/9 PCL82 
1S5 3/9 DL94 5/8 PCL83 
1T4 2/11 DL96 8/3 PCL84 
3S4 4/9 EB91 2/3 PL36 
3V4 5/8 EBC41 7/- PL81 
5U4G 4/3 EBF80 7/- PL82 
5Y3GT 5/- EBL21 9/- PL83 
5Z4G 8/- ECC40 8/- pL84 
6K7G 1/9 ECC81 4/- py31 
6K8G 4/- ECC82 4/6 py32 
6Q7G 4/6 ECC83 519 py30 
6V6G 3/9 ECC84 6/6 py81 
6X5GT 5/8 ECC85 7l- py82 
12K7GT 3/11 ECF80 6/9 PY83 
12K8GT 9/- ECF82 7/8 
12Q7GT 3/11 ECH42 7/9 
12SN7GT 5/8 ECL80 6/3 
14S7 14/- EF41 7/- 
35L6GT 7/8 EF80 41- 
35Z4GT 4/9 EFg8g5gg,, SI- 
85A2 

21/8- ÉF89 4%9 
CL33 8/6 EF91 2/9 
DAC32 8/3 EL41 7/6 
DAF91 3/9 EL84 5/9 

DF33 
6/3 É86 913 

DF91 2/11 EZ40 5/9 
DF96 8/3 EZ80 5/3 
DH77 4/6 EZ81 4/9 
DK32 8/9 KTW61 5/3 
DK91 4/9 MU14 5/9 
DK92 6/9 PCC84 8/- 
DK96 8/9 PCC89 7/9 

5/6 
71- 

7/6 

5/9 
5/9 

6/3 
1325 9/- 

ÚABC80 b/6 
UAF42 7/8 
UBC41 6/9 
UBF80 7/8 
UCC85 8/6 
UCH42 7/3 
UCH81 7/3 
UCL82 8/6 
UCL83 10 /6 
ÚF41 6/9 
UF89 8/3 
ÚL41 7/8 
ÚL84 8/3 
UU8 12/6 
ÚY21 9/- 
UY41 5/8 
UY85 5/8 

Postage 6d. per valve extra. Any Parcel 
Insured Against Damage in Transit 6d. extra 

Any C.O.D. Parcel 4/3 extra. 
Office address, no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD, 

STOKE NEWINGTON, 
LONDON, N.I6 

August, 1963 

' IIIIIIIIIIIIIIIIIIIIIIIIIIf11I1111III1111I111111111111111II. 

Lewis 
-have the 
Cabinet = 

E IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII E 

= for you 
E We can supply any cabinet E 
E to your own specification E 
_= This is only one example of- E 
E THE LARGEST RANGE E 
E OF CABINETS IN THE E 
E COUNTRY 

Equipment is also our 
E speciality. 

The Lowboy 
Price 24 gns. 

' IIIIIIIIIIIIIIIIIIII111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIL 

radio 
100(P33) Chase Side, Southgate, 

London, N.i4. Pal 3733;9666 

E Send today for the two new E 
E Lewis Catalogues 
= Designed to assist your choice of = 
E cabinet and equipment. 
E THE New Lewis Radio Cabinet Cata- 

logue -the most comprehensive ever - 
= prepared. THE unique 64 page equip- - 
= ment catalogue. _ 
= Please send your two new catalogues - enclosed is P.O. for 3/6 which will be 

credited against any purchase I make. 

E- Name _..,.__.........._..- = 

E Address _.._ - 

BLOCK CAPITALS PLEASE - 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII111: 
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FRE T O A MB I T I 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 hów you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division - 
the B.I.E.T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify, for five years 
promotion in one year. 

We definitely Guarantee " NO PASS - NO FEE" 
Whatever your age or experience, you cannot afford 
to miss reading this famous book. If you are 
earning less than Lai a week, send for your 
copy of "ENGINEERING OPPORTUNITIES" 
today-FREE. 

WHICH IS YOUR 
PET SUBJECT? 

Mechanical Eng., 
Electrical Eng.. 

Civil Engineering. 
Radio Engineering. 

Automobile Eng.. 
Aeronautical Eng., 

Production Eng.. 
Building, Plastics. 
Draughtsmanship. 

Television. etc. 

GET SOME 
LETTERS AFTER 

YOUR NAME! 
A.M. I.Mech.E. 

A.M.I.C.E. 
A.M.I.Prod.E. 

A. M.I.M.I. 
5.1.0.8. 

A. F. R.Ae. S. 
B.8c. 

A.M.Brit.I.R.E. 
City & Guilds 

Ban. Cert. of Education 
Etc.. etc. 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY (Incorporating E.M.I. Institutes) 
(Dept. SE/2I ), 29 Wright's Lane, London, W.8 ; 

PRACTICAL 
EQUIPMENT 
Basic Practical and Theore. 
tic Courses for beginners In 
Radio. T.V., Electronics, Etc., 
A.M.Brit.I.R.E. City a Guilds 

Radio Amateurs' Cairn. 
R.T.E.B. Certificate 
P.M.G. Certificate 
Practical Radio 

Radio A Television Servicing 
Practical Electronics 

Electronics Engineering 
Automation 

INCLUDING 
TOOLS ! 

The specialist Elec- 
tronics Division of 
B.l. E. T.(incorporas- 
ing E.M.I. Institutes) 
NOW offers you a 
real laboratory train- 
ing at home with 
practical equipment. 
Ask for derails. 

B.I.E.T. 
SCHOOL OF 

ELECTRONICS 

POST COUPON NOW 
u I 
u 

ADDRESS 

Please send me your FREE 156 -page 
"ENCINEERING OPPORTUNITIES" 

(Write if you prefer not to cut page) 

NAME 

SUBJECT OR EXAM S E /21 THAT INTERESTS ME --- __......_ ................._.._. _. __ 

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN.i THE 'WORLD 

RADIO BOOKS 
BASIC ELE( 'MR FEY 

ELEC "l'RONICS 
In Simple straight- forward words and 
Clear Explanatory Pictures. The Reader 
is taken Step by Step from picture to picture. 
Officially used by the ARMY. NAVY and AIR FORCE. used by Trainees in the Radio 
and Electronic Industry. 
Write for Illustrated Prospectus giving details 
of our 7 DAYS FREE TRIAI. SCHEME. 
BRITISH Semi- conductor Survey 
HOW TO RECEIVE Foreign T.V. 

I888 18 / 
programmes on your T.V. set by 

simple modifications 516 
22 TESTED Circuits using 

Micro Alloy Transistors 5/6 BRITISH Transistor Directory 
(Bradley) 9/. OSCILLOSCOPE Book 5/6 USING an Oscilloscope 7/- OSCILLOSCOPE Equipment 5/6 MOLLARD Transistor Radios 5/6 MCLLAItD Ref. 'Iransistor (' irete. 1316 EXTRA Equipment Tape Recorder 6/6 COIL Design and Construction 5/6 TRANSISTOR Audio Amplifiers 6/6 TRANSISTOR Circuits for Radio 

Control of Models 8/- RADIO Servicing Instruments 5/6 HIt/U Fidelity L /Speaker Enclosures 5/ BOY'S [look of (rystal Sets 
SER VI('ING Transistor Receivers 8/- ELECTRONIC Non eltles 5/6 ELECTRONIC' Gadgets 5/ RADIO l'ale Data "Wireless World" 7/- BEGINNERS' Guide to Radio 8/8 MODERN Transistor Circuits for 

Beginners 8/- TRANSISTOR Test Equipment 4/- MAGNETIC Recording 
Wire and Tape 5/- RADIO Engineers' Pocket Book 11/6 TRANSISTOR Clrcults for the Constructor (Bradley) Nos. 1,2,3 and 4 

4/- each All above books Include postage. 
SEND STAMP FOR LISTS 

SELRAY BOOK CO. 
CO HAYES HILL, HAYES, BROMLEY 
KENT. Toi. HORstwuy 1818 

/ SHORT -WAVE / EQUIPMENT 
AND 

SHORT -WAVE KITS 
Famous for over 25 years for ... 
S.W. Receivers and Kits of Quality. 

H.A.C. were the original suppliers of 
SHORT -WAVE RECEIVER KITS for 
the amateur constructor. Over 10,000 
eatlsbed customers -including Tech - nlca] Colleges, Hospitals. Public 
Schools. Hams, etc. 

Improved designs with Denso coils: 
One -valve Kit, Model "C ". Price 25 /., Two -valve Kit, Model "E ", Price 50/ -. New Addition; Model "K ". 
Super sensitive "All Dry" Receiver. 
Special inc. price. Complete Kit, 77/ -. 

All kits complete with all components, 
accessories and full instructions. 
Before ordering call and inspect a 
demonstration receiver, or send for 
descriptive catalogue and order form. 

POST THIS COUPON NOWT 
"H.A.C." SHORT -WAVE PRODUCTS 

(Dept. TH), 44 Old Bond Street. 
London W.1 

= Please send me FREE and without 
obligation your 1963 literature. 
NAME 

ADDRESS 

E 

Multimeter Kit. Our 18,000 o.p.v., 25 range kit. with Weston 50 microamp meter now 
only 65/- post paid. Send stamp only for full circuit. and details 01 other multimeters. WHITE SPOT TRANSISTORS 1/9 Mln. Rotary Switches 1p 12w, 2p 6w, 3p 4w, 
4p, 3w. 4p 2W, 3/8 each, post 9d. 
WW pots. 3W. Min. pre -set TV type with 
moulded knob, all values 250 to 25k, 
carbon 30K -2M, 3/ -, post 9d. 
WW pots. 200 5K. 7.5K, 1/6 ea., post 9d. Meter It set tilers, Westinghouse 0.25. 1, 5 or 
IOmA. 14/8, post 6d. 
Precision N- ireeaund Resistors. 1W. 
1 ohm to 1K, 1% 2/9: to 5K. 3/3: to 20K. 4l 
19;, add lei. Your value wound to order. High Stab. Resistors, 1W. 19 L/-; 1W. 1 %. 
2/9: 1W. 109,,, 6d.: lull range. list available. 
Special. ±TV. i %100, 10K, 100K, 1/6. Surplus High Stab, Resistors. 0-2W. 
1 -5 %, list available. Assorted 1 %, 3 / -; 
2 %, 2/ -: 5 %, 1/3 doz., post 1 / -. 
Neon Indicators, Red, amber. clear, single 
hole fixing, mains volts, 3/6, post 9d. 
2W Resistors, 100 asstd.. 7/6. post 2/ -. 

PLANET INSTRUMENT CO., 
25, DOMINION AVENUE, LEED87 

BBC ITV F.M. AERIALS 

2 
B.B.C. (BAND I). Tele- 
scopic loft, 21/ -. External 
S/D 30/ -. 
I.T.V. (BAND 3), 3 Ele- 
ment loft array. 25/ -, 5 
Element. 35/ -. Wall 
mounting, 3 Element, 35/ , 
5 Element, 45/ -. 
COIIIEINED B.B.C. /I.T.V. 
Loft 1 +3. 41/3; 1 +5, 48/9. 
Wall mounting 1 +3. 56/3: 
1 +5, 63/9. Chimney 1 +3 
63/9: 1 +5, 71/3. 

F.M. (BAND 2). Loft S /D, 12/6; "H ", 
30/ -. 3 Element, 52/6. External units 
available. Coax. cable 8d. yd. Coax. 
plugs 1/3. C.W.O. or C.O.D. P.P. 3/ -. 
Send 6d. stamps for illustrated lists. 
Band IV 025 line Aerials also available, 
K.V.A ELECTRONICS (Dept.P.w.) 
3B, Godstone Road, Kenley, Surrey. 
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NOW TWO LOW 

COST COURSES TO 

HELP YOU BECOME 

AN EXPERT IN 

RADIO OR 

ELECTRONICS 
Our now famous Electronics Course won instant 
acclaim when offered Just over one year ago. 

NOW WE ARE PROUD TO BE ABLE 
TO OFFER A NEW COMPANION 
RADIO COURSE FOR THE SAME 
REASONABLE COST. 

The lessons are crystal clear, practical, easy to 
master and use. Early lessons make fundamentals 
clear even to the beginner, while other lessons will 
give you the practical "know -how" of an expert) 

These are real horns -study sinuses that have been 
printed In large volume and bound Into one giant 
ö x llln. manual to reduce cost. Compares favourably 
with aome courses costing ten times as much. By 
receiving all lessons at one time you save letter 
writing, additional postage, and other expense. 

Everyone can benefit from these practical courses. 
No old fashioned ideas used here. Just straight- 
forward easy to understand expiunatloea to help 
you get ahead la radio or electronic. tl 

Modern wireless seta use complex circuits, but their 
function is based on surprisingly few principles. 
These principles can easily be mastered when 
explained clearly. That is the object of these courses. 
goon you will be well on your way to becoming first 
class radio or electronics technician. 

More and more people are needed every day to repair 
wirelee sets, amplifiers, VHF /FM radio and elec- 
tronic gadgets. Are you prepared to get your abate 
el the money to be earned? 

Just slip the coupon indicating the cosine required. 
You must be convinced that this Is the best value 
you have ever seen In electronic and radio training 
otherwise you can return the manual (or have your 
money refunded If sent with order) after you have 
examined It in your own home for a period of seven 
full day. 

The price? Only 851- per course, plan postage. 

YOU CAN QUALIFY FOR A CERTIFICATE. 
Details sent with eaoh ooura, ordered. 

FREE DATA HANDBOOK WITH EVERY 
ORDER 

FREE TRIAL OFFER 
TERMS ONLY b/. PER WEEK) 

To SIM -TECH TECHNICAL BOOKS, Dept. WAi. 
Osier'. Mill, West End, Southampton. Hants. 

Send ELECTRONICS COURSE 

RADIO COURSE 

for full seven days' free triaL H not delighted! may 
return the course post paid without further obliga- 
tion on my part. Otherwise I will pay cash or 5/- 
weekly until paid. 

Tick here if enclosing full price (we pay postage). 
Same 7 day money -back guarantee. Postage charges 
115 per course. Overseas customers please send full 
amount (including Ireland). 

Name 

Address 

Qty County 

PADGETTS RADIO STORES 
OLD TOWN HALL, 
KNOWLER HILL, 

LIVERSEDGE, YORKS. 

Telephone: Cleckheaton 2866 
COMPLETE TV SETS UNTESTED 
Bush lain. 13 channels. TV 24C a.. 301 - 
Bush 14ín. 13 channels, TV43 .. .. 70/- 
Bush 141n. 13 channels, TV53 .. .. 751 - 
Pye 14in. 13 channels, V14C console .. 50 /- 
Pye 14ín. 13 channels, VT4 .. 50/- 
Philips 14ín. 2 and 10 channels, 1446 .. 35/- 
We have 17in. TV Sets with rough cabinets, 
coils fitted 2 and 10, at 50 / - Carriage on any 
TV Set 10 /- per B.R.S. Well packed but 
sent at owner's risk. 
Valves Removed from TV Sets. Tested 
on Mullard Valve Tester. and are 100% as 
new. Three months unconditional guar- 
antee. POST FREE. 
ECL80 41- 10C2 5/- PY80 5/- 
ECC82 5/. 10E1 1/- PY81 4/- 
EY51 2/6 10P13 51- PY82 5/- 
EBF80 4/6 10P14 5/- PZ30 4/- 
EB91 9d. 20D1 3/- PCF80 4/6 
EF91 9d. 20P1 5/- PCC84 4/6 
6SN7 2/9 20L1 5/- PCL85 6/- 
696 21- 185ßT 8/6 PL83 5/- 
691 L- U281 5/- PL33 4/- 
6F13 2/- U282 5/- B36 4/- 
6F14 5/- U329 5/- N37 5/- 
6F15 5/- KT36 5/- 6J5 3/- 
6LD20 5/- PL81 5/- 27SÚ 5/- 
PCL82 6/- PL82 5/- U12 4/- 
EF80 1/6 or 10 /- per doz. Grade 2 EF80 for 
test purposes, 4/- doz. 
New Valves Ex Units. POST FREE. 
ARP12 1/6, 6 for 5/6, box of 50 20 / -. IT4 2 / -, 
AR8 2/ -, ARTP2 2 /-, APT4 2/- APP37 2/ -, 
6K7 2 /-, 6K8 4 / -, 6V6 3 /-, 6V60.2. 4/6, VR150 /30 
2/6. 6C4 2/ -, EL91 1 /9, EF91 1 /9. EF50 1 / -, 
6/- doz., 6F6 2/6, 5Z4 5/6.8X5 4/6. 
P.M. Speakers. Removed from TV Sets. 
All perfect condition. Rola and Plessey, 
8 x 4ín.. 5/ -: Goodman and R. and A. 7 x 4ín., 
6 / -; Rola and R. and A., 661n. round, 3/6: 
6ín. Dish, round. 5/ -; Sin, round, 6 / -. Post 
on any speaker. 2/ -. 
TV Tubes Picture Tested. Reclaimed 
from TV Sets. 12in. 17/ -, 14ín. 30/-, Carr 
7/6. 6 months unconditional guarantee. 
NEW BOXED UNITS. Type 230. Complet 
with 5Z4, Y63, magic eye, four EF50 and 
complete A.C. 230 volt Power Pack, 25/- 
Carriage 7)6. 
Motors Removed from Washing Mach- 
ines. i hp. 230 -250 volts. Tested. 25/ , 
Carriage 5/-. 
Special Offer. Grade 1 Transistors. 
XAI01, (0C45), 2/6. Personal earphone. 
3/9. Post free. 
T.V. Chassis for Spares. 56 lbs. weight. 
7/8. Carriage 10) -. 

RES /CAP. BRIDGE P &'6.2/6 

Checks all types of resistors, condensers 
6 RANGES 

Built in I hour. Direct reading. 
READY CALIBRATED 

Stamp for details of this and other kits. 
Please write to: 

RADIO MAIL (Dept. PO) 
Raleigh Mews. Raleigh Street, Nottingham 

2 METRES 4 
The thrills of VHF Amateur Radio 
can now be yours for as low as 
39/6- complete kit; by post 2/6 extra 
-tunable range 70 -150 Mc /s, Write 
today for interesting literature, s.a.e. 
please. If a newcomer to Short -Wave 
Radio; ask for free copy of the world - 
famous "Globe- King" Short -Wave 
kits and other receivers -stamp for 
post please, not s.a.e. 

JOHNSONS (Radio) 
St. Martins Gate, Worcester 

The PUNCH ii Qd 

HOLE PUNCHES 
Instant Type 
E diameter ... 

Screw -up Type 
#" diameter .. 
v. B7G 
}" B8A, B9A ... 

}" diameter Inc. Octal .., ... 

B9G 

2111." Meter ... ... 

6/10 ea. 

8)6 

916 
10t2 
10/8 
1118 
1314 
16/2 

18f10 
21/8 
2414 
33/2 

Complete Set £8.15.0. 

All the above prices include postage and 
packing. 

Oliver & Randall Ltd 
Dept. 7 

40 PERRY HILL, LONDON, S.E.6 

Tel.: Forest Hill 3415 

FIRST -CLASS RADIO 

AND T/V COURSES:.. 
GET A CERTIFICATE ! 

After brief, intensely interesting study - 
undertaken at home in your spare time 

-YOU can secure a recognised qualifica- 

tion or extend your knowledge of Radio 

and TV, Let us show you how. 

r--FREE GUIDE- - -'1 
The New Free Guide contains 120 pages 
of information of the greatest impor- 1 

tanco to both the amateur and the I 
man employed in the Radio industry. 
Chambers College provides first -rate I 
postal courses for Radio Amateurs' 
Exam., R.T.E.B. Servicing Cert., C. 1 

& G. Telecoms., Grad. Brit. I.R.E. 1 

Guide also gives derails of range of 
diploma courses in Radio /TV Servic- 1 

ing, Electronics and other branches of 
engineering, together with particulars 1 

of our remarkable Guarantee of I 

SUCCESS OR NO FEE I 

Write now for your copy of this invaluable 
publication. It may well prove to be the I 

turning point in your career. I 
FOUNDED 1885 -OVER L__ 150,000 SUCCESSES 

CHAMBERS COLLEGE 
(lncorp. National Institute of Engineering) 

(Dept. 461), 148 HOLBORN 
LONDON, E.C.I 
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Tubes 
MOST MOLLARD. 
MAZDA, COSSOR, 
EMITRON, EMI - 
SCOPE, BRIMAR, 
FERRANTI TYPES, 
PROCESSED IN 

OUR OWN 
FACTORY 

HIGHEST QUALITY - 
COMPARE OUR PRICES 

GUARANTEED 
8 Months 12 Months 

12in. £2. 0.0 £3. 0.0 
14in. £2.10.0 £3.10.0 
15-17i n.£3. 5.0 £4. 5.0 
ß1 in. £3.15.0 £5.15.0 

NEW TYPES 

MW 31/74 
£3.15.0 
MW 36/24 
£4.15.0 
CRM 172 

MW 43/64 
£6.0.0 

SPECIAL TEMPORARY OFFER 
Line to huge Hulk Special Purchase 
we are offering MW 31 -74 Tubes at 
the unrepeatable price of 29/ -. MW 
38/24 ditto, 89 /-, P.P. 12/6. The 
above are guaranteed for 6 months. 

P.M. SPEAKERS. 30 Top Makes. 
B ;iu. 7/6 5t4. 8/6 Sin. Y 

VALUE! 
4 watt AMPLIFIERS 
excellent asnpliller with 

high gain preanip stage, 
101.3 driving Nell output 
otage, complete with bin. speaker. in attractive 2- tone case. Tone control, 
negative reed -back, ready for Immediate use, indivi- dually tested. Amazing 
volume and clarity. Ideal for guitars, record players, 
p.a. in small halls, baby alarms etc. Easily Worth £5. Our price whilst 
stocks last. Carr. 4b/. 
Packing. etc. 7/6. 

CO -AX, low loss, 8d. yd., 26 
1/8. 50 yds., 22/ -, 100 yda 42/6. 

Co -ax Plugs, 1 /3. Wall outlet boxes 3/6. 

TRANSISTOR RADIO 
Zephyr e transistor midget 
de luxe, superhet 180 -580 metres 
with leather case few 3F i.A 10 0 

only. 

100 RESISTORS 6/6 
Excellent. Sizes 1 -3 watt. 

100 CONDENSERS 10/- 
Miniature Ceramic and Silver Mica 
Condensers, 3 pP to 5,000 pF. LIST 
VALUE OVER g5. 

12 POTS. Popular values. 5K to 
2 Meg. Unused, mixed, pre - 4/6 
set, long sp., switched, etc. Y 
CONDENSERS. 25 Mixed, Electrolytic. 
Many popular sizes. es. List 10 /w 
Value lb. Our Price 

SILICON RECTS. 
250V 500mA standard TV replace- 
ment. Top quality 8/8 (3 for 24/ -1 

3 VALVE AMPLIFIERS 
Klt of new parts, consisting chassis 
mains and output transformers, valves 
(P61, 6000, 6X501 and all components. 
With full instructions for making high 
gain amplifier with rate base and 
treble controls, negative feed- , 

back. Ste. Truiyunususi valueat 29i- 

VERDI 55. MAINS 6 VALVE SUPER- Guaranteed 3 Months 
SENSITIVE SUPERSET. Really attractive ,.::,..,., ¿:i: :-.: ?: high quality modernistic pastel and gold 

W: 
cabinets. Very compact. Wavebands l8 -50m ., 
160 -S50m, 700- 2000m, ferrite aerial and throwout aerial. Smooth slow motion tuning.: 
High dux 4in. speaker. AMAZING B.W. PER- £" 
FORMANCE, CLARITY. VOLUME, Standard f miniature valves. Easily serviced, standard layout. Truly unusual value and UNRE- 
PEATABLE absolutely coni- 

....< 
- -- 

plate with guarantee and 7G Tax paid. 
VERDI 54, As above but medium and long wave only. 6 Gns. 

BBC /ITA 14in. TVs. 
With í'1t31 141 'Pubes. Absolutely 
complete, tested for aster. Famous 
make, large purchase enables us to 
offer them al £4.19.0 Cxrr. 12"fl. 2W .7 

AM /FM RADIOS 
Fantastic offer. 7 valves plus 
2 diodes. Contemporary Cabinet. 
Top quality and finish. A.F.C. 
A.V.C. Absolutely comp- 
leter.0naranteed3months, £11 

PORTABLE RECORD PLAYERS. Take 
all sizes fteer,ls, all speeds, amplifier, 
auto- changer, Garrard new "Slimline" 
Gram. In two -tone Cake. 

1 q gn4. All absolutely new. a7 

PORTABLE RADIOGRAMS, As above 
with 5 valve superhet radio. Med. and 
1.11g wave. Fantastic value. 17 gai. 

i 

TELEPHONE C.O.D. ORDERS 
DISPATCHED THE SAME DAY. 

P.V.C. CONNECTING 
WIRE 

100 yd. 30 mill: Special Price 7/6. 
200 yd. 30 mill: Special Price 12/8. 
25ft. Coil, 1 / -. 5 Coils different colours. 
4 /-, Connecting Hen. Prices as above, 

TRANSISTORS 
Guaranteed Top Quality 

Huge reductions. Red Spot standard 
I.F. type now only 116; Wh.te Spot R.R 
2 / -- Nullard Matched Output Kits 
(00810 and 2- 0CvI'en, 12/8. Receiver 
Kite, 10044, 0C45(2). 0(161 D, 
0081(21, six transistors. . 1.`9 
AF114 8/- 0C26 12/6 OC81 5/8 
AF115 7/6 0038 14/- OCS1D 518 
AF118 7/6 0C44 5/8 0C170 8/8 
AF117 7/- DC43 6/6 OC171 8/8 
ÁF127 9/6 0072 5/6 XB1O4 5/8 

ENQUIRIES WELCOMED 
Quantity Pelees or Quotes tor items I 
not listed, pardoularly rare values. 

GUARANTEED 

* VALVES * 
by return of post 

THE MOST ATTRACTIVE COMPETITIVE VALVE 
LIST IN THE COUNTRY 

All valves are new and unused unless otherwise advised. 

POST 
1 Valve Bd 2.11, 1 / -. 
FREE for 12 or more 

valves. 

3 MONTHS 
GUARANTEE 

In writing with 
every valve. 

FREE TRANSIT IN- 
SURANCE. Satisfaction 
or Money back Guaran- 
tee on Goods It returned 

within 14 days. 

OZ4 4/6 6K7 5/9 20D1 8/9 01,82 9 - 
lA7GT 9/6 6K7G 2/- 2032 9/6 DL92 6/- 
1CSGT 7/6 6K7GT 4/8 201.1 18/- DL94 6 8 
1D5 7/- 6K80 al- 20P1 9/8 BLOB 7 3 
108 9/9 8K8GT 8/3 201.3 1218 EA50 1 3 
1H50T 8/9 dK25 816 20P4 17/- RABOSO 818 
11,4 3/. 8L1 918 20P5 15/- EAC91 4 - 
1LD5 413 61,8 7/8 25A8G 8/- EAF42 8 8 
1LN6 4/8 BLSG 6/6 25L8GT 7/9 EB34 1/3 
1N6GT 8/9 61,13 7/9 86Y6G 8/- EB41 6 - 
1R5 6/8 6L19 12/8 25Z4G 7/- EBBI 8/8 
106 513 8LD20 7/9 25Z5 8/- E2083 4/9 
184 7/6 8N7 7/6 E5Z60 8/- EB041 7/9 
155 4/8 Nil 9/6 278U 17/6 EBC81 7/9 
174 3/- 8P29 8/8 30C1 619 EBF80 7/8 
2D21 618 6P28 9/9 80215 11/6 E2F83 9I6 
3A4 4l- 6Q70 5/6 80E5 6/- EBF89 7/9 
SA5 8/9 BQ70? e/- S0FL1 .9/6 EBL21 9/9 
3DJ 4/- 81170 91- 801.1 8/6 EBL31 17/6 
3Q4 7/- 88A7 6/9 30L15 8/9 RC62 4/9 
394 5/- 68C7 4/9 3011.4 9/b EC91 4/6 
8V4 8/6 6807 4/9 30P12 7/6 EC82 8/8 
5540Y 9/8 6SH7 3/- 30P19 13I6 ECC31 7/8 
6T4 8/- 8577 5/- 30PL1 9/8 ECC82 4/- 
51140 4/9 85K7 61- 30PL13 9/8 ECM 4/8 
5V40 7/6 881,70T 5/9 3505 8/8 E0C34 91- 
6Y30 4/9 85370T 418 851,B9T 8/- ECC35 6/9 
6Y8G7 5/6 85Q7 6/9 35W4 Bl- ECC40 9/6 
5Y40 9/8 8887 316 3524617 5/6 ECC81 4/9 
6Z9 9/- 8U4GT 9/8 35Z5GT 7/- EC082 4/9 
5Z40 7/- OVOS 4/6 41 6/8 ECC83 8/- 
5Z40T 9/6 8V6GT 6/- 42 ele ECC84 7/6 
8I30L2 9/- 6%4 4/8 5086 7/9 ECC83 7/8 
SA8 3/9 COG bi- 6006 8/6 EWES 11/8 
8A7 9/- 6%50T 5/0 50L8GT 7/6 ECFSO 8/3 
WOG 7/9 7B8 9/- 63KU 9/6 ECF82 813 
6A80T 12/6 727 7/9 61S7 17/6 ECH21 11/8 
8AC7 3/- 7C5 7/8 618PT 11/- ECHOS 7/8 
611615 2/9 708 7/8 82BT 13/8 ECH42 8/6 

75 5/8 
78 6/- 
80 5/6 
83 9/8 
186BT 19/6 
18SBTA19/6 
807(A) 6/- 
807E 4/9 
813 49/- 
832 14/- 
888A 12/6 
954 3/9 
955 2/3 
958 
826 5/8 

6783 7/6 EF54 3/8 
9001 3/8 EF80 4/6 
9002 4/9 EF86 6/- 
9003 519 EF88 7/8 
ATP4 2/6 EF89 8/9 
AZ81 7/6 EF91 8/- 
AZ41 7/- EF92 3/- 
B38 6/9 EF183 9l9 
C1C 8/- EF184 9/6 
CCH35 13/6 EK32 7/6 
CL33 9/- EL32 8/9 
CY31 7/6 EL33 7/- 
D77 3/3 EL34 11/8 
DA30 11/8 EL85 6/- 
DAC82 9/9 EL38 12/8 
DAF91 4/6 EL41 8/- 
DAF98 7/3 EL42 719 
DF83 8/f ELS1 8/9 
DP91 8/- EL84 6/8 
DF96 71' RL85 17/9 
DF87 /( EL9I 319 PY800 9/- 
DH88 6/t EL95 6/8 PZ30 9/8 
DH76 4/8 EM34 8/9 R19 9/6 
DK32 9/8 EN80 7/6 RL18 11/- 
DR91 5/t EN81 8/6 SP41 2/3 
DH92 7/- EMS4 8/9 SP61 2/- 
DKBS 7/3 EM85 916 SUES 16/- 
DLSS 7/8 EN31 18/- 3172160 4/8 
DL85 7/6 EY51 7/8 T41 6/8 
DL83 9/- EY88 7/3 TDD4 8/6 
DL75 6/- EY88 9/8 U14 7/8 

69.07 619 7$7 7/3 
8Aä6 6/- 7R7 16/- 
8AL5 8/8 787 8/9 
8AM8 3/- 7Y4 5/- 
6AQ6 8/- 7Z4 6/- 
SATO 6/- 8113 3/- 
6A08 7/- 10C1 1116 
8AV8 5/91002 14/6 
687 8/8 1091 4/9 
6118G 8/- 10F9 10/8 
8BA8 5/810F18 10/- 
8BE8 5/610LD1114/8 
8BG66 15/- 10P13 8/6 
BBHB 8/- 10P14 9/8 
BBJB 5/9 10P18 7/- 
6BR7 8/812A8 2/3 
8BR8 9/61EAH5 9/- 
8BW6 6/912AT8 6/8 
eBW7 5/- 12.1177 5/8 
804 2/312A06 9/- 
806 5/8 12A177 8/- 
608 3/612AV0 6/9 
6C9 11/- 12AX7 6/6 
BCDBG 17/6 1.211A6 7/- 
ECHO 8/8 L2BE6 6/6 
6D2 3/312ßH7 8/9 03 9l6 1208 6/0 
6D8 3/- 12E1 17/8 
6F1 4/9 12168 1/9 
(NO 7/6 12350T 3/3 
8F6G 4/8123701 8/- 
8E18 4/9 12K7GT 4/8 
8F14 9/812K8 9/9 
8F15 9/8 12K3GT 9/8 
8E19 6/- 12Q7GT 4/6 
8F32 4/9 128A7 /- 
6F33 4/- 12507 4/6 
6118 1/6 128H7 
825 4/3 12477 5/c 
6350 3l- 1251(7 418 
MGT 4/8128N70T8/B 
6.78 8/6 128Q7 8/8 
8J7 8/813D3 5/8 
617G 4/9 1487 14/6 
MGT 7/8 19AQ6 7/9 
BKBGT 8/- 18B08 14/- 

EZ40 8/81718 7/6 
EZ41 0/9 982 6/ 
EZ80 6/9 024 12/ 
EZ81 6/- 026 10/ 
FW4/600 7/- U28 8/ 
GT1C 12I8 U81 -/ 
GZ32 7/8 U33 14/- 
GM 11/6 086 12/ 
HK90 9/8 U37 28/ 
3L41DD 8/8 050 4/ 
H19309 19/- U62 4/ 
HVRE B/- 078 5/6 
KT32 6/9 U78 4/8 
KT38C 4/- 0107 12/ 
KT88 14/- 0191 11/ 
KT44 81- 0281 9/ 
KT46 8/8 0282 161- 
KT81 8/8 UNI 12/ 
KT88 4l8 U309 8/6 
HT66 1313 U229 9/ 
KT76 8/6 U389 11l 
KT88 191- U404 8/- 
KTW(11 6/9 0801 19/- 
KTW82 6/8 QABC80 7/- 
KTW83 6/9 CAPES 7/9 
HTZ88 11/- OB41 -/- 
1,811 8/- OBCA1 7/ 
LN162 6/6 UBC81 7/ 
181714 7/- UBF80 7/ 
N37 10/817BF88 7/6 
N78 18/- 17BL21 12/- 
N108 18/- OC9E 8/ 
N162 8/3 OCC84 121- 
P41 3/8 UC086 7/ 
?61 2/9 0CF80 18/ 
PABC80 8/- DORE' 9/ 
PC88 11/S UCH42 7/ 
PC97 9l8 17011131 7/ 
PCC84 6/8 UCL82 9/3 

CC85 7/9 UCL88 12/- 
ECH83 8/6 PCC88 11/9 17141 7/8 
ECL80 6/6 PCC89 8/8 UF42 6/6 
ECL82 8/- PCC189 15/8 OFSO 1- 
ECUS 10/8 PCF80 819 OFS6 7/8 
ECL88 10/8 PCF82 7/.11F86 14/8 
EF22 7/- PCF84 12/- O389 7/- 
EF38 8/9 PCF88 11/. UL41 71- 
EF37A 7/- PCL82 7/3 0L44 14/- 
EF98 4/8 PCL83 9l- UL48 9/9 
EF40 11/- PCL84 7/8 UL84 7/- 
EF41 8/- PC1,86 10/- UM80 9/6 
EF42 8/9 PCL88 10/8 17R1C 718 
EF50-11R1/8 PENES 3/9 UU6 12/- 
EFSOIA) 218 PEN45 8/8 1707 9/8 

17178 13/6 
DY1N 11/- 
UY21 9/8 
17Y41 8/- 
DYSS 6/- 
VP4B 5/- 
VP23 2/9 
VP41 5/6 
VR106 5/6 
VR160 5/- 
W76 4/9 
W81 7/3 
%ß1M 11/- 
%88 Sl8 
X66 11/- 
168 7/9 
%78N 111- 
X78 Si!. 
X79 21/- 
X81M 9/- 
Y83 8/- 
Z68 4/9 
Z88 8/8 

PL33 9/8 
PLIS 9/8 
PL38 17/8 
PL81 813 
PUS 8/8 
PL83 8/8 
PL84 7l8 
PLISO 8/S 
PM84 9/8 
P%4 12/6 
P%25 9/- 
PY31 8l- 
PY32 10/- 
PY38 11/- 
PY80 8/6 
PY81 6/3 
PY82 6/9 
PY83 6/9 
PY88 9/- 

100's 
TYPES 
NOT 

LISTED 
S.A.E. 
ENQS. 

Poet: 0 lbo. 2 /-. 4 lbs. S /8. 7 lhs. 8/8, 15 lbs. 4/ -, etc. (C.O.D. 2/- extra). ALL ITEMS LESS 5% AND POST S REE IN DOZENS. Send Bd. for list 

C 

RETAIL. S 10P of 1,000 snips. 
350 -352 FRATTON ROAD, PORTSMOUTH 
MAIL ORDER ONLY DEVONIAN COURT, 
PARK CRESCENT PLACE, BRIGHTON 7, SUSSEX 

TECHNICAL TRADING 

www.americanradiohistory.com

www.americanradiohistory.com


376 PRACTICAL WIRELESS August, 1963 

:FROMSTOCK We can supply a complete range of 
Diodes, Miniature and Standard Corn 

Components and Equipment in the Country. 
Latest 68 page Illustrated Catalogue 21- post free. Includes new 

NEW MODEL 
TRANSISTOR PORTABLE 

SIGNAL GENERATOR 
PRICE 

£7.18.6 
With battery 

and test probe. 
P.P. 21 -. 

A 1st class 
Signal Genera- 
tor covering 
149 Kc /s to 

35 Mc /s in 8 ranges. Radio broadcasts and 
I.F., Amateur, VHF, Shipping, TV, etc. 
R.F., I.F., A.F., modulated R.F. outputs. 
Easy to read and use with full details. 
Within 2% accuracy. Size 63 x 41 x 2in. 

12 MONTH'S GUARANTEE 
Leaflet on Request. 

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 10 meg., 

3716. 
Each box fully calibrated with insulated 
leads. Invaluable for service and design. 

FIELD STRENGTH METER 
Five channels cover I Mc /s to 200 Mc /s. 
Fitted 200 microamp meter for CW or 
R.F. Indication and Earphone for A.F. moni- 
toring. Designed for checking all types of 
transmitters. Size 4x23x24in. Complete. 
Ready to Use, with instructions and 
telescopic aerial, 6916. Post Free. 

} Track Record /Playback Tape Heads. 
2 KO impedance, 151 -. 

SILICON RECTIFIERS 500mA 
100 PIV 31. 1000 PIV ... 10/- 
200 PIV 3/6 100 PIV I amp... 416 

300 PIV 416 200 NV 6 amp ... 1216 

400 PIV 5/- 
Complete list free on request 
100 Kc /s QUARTZ CRYSTALS 

2 Pin: OCTAL or RCA ... 151- ea. 
500 Kc/s 2 Pin .. ... ... 15/- 
455 Kc /s (AR88) ... ... ... 1216 

5000 Kc/s 2 Pin ... ... ... 101- 

10 Mc /s 2 Pin .. ... ... I5 /- 
Complete list free on request 

,- WATT 4 TRANSISTOR 
AMPLIFIER 

Improved 
Version 
14 watt peak 
output. 
± 3dB 70c /s 
to 12 Kc /s. 
Output to 3 

ohm speaker 
9 volt oper- 
ated. 
Details on 
request. 

Built and Kit of 
T .,sted Parts 

5916 OR 526 
P.P. 116 P.P. 116 * 4- Transistor PK543. Printed circuit 

amplifier as previously advertised. Ready 
to use with full details. 49/6. P. & P. 116. * Crystal Guitar or Contact Micro- 
phone, 1216. * Telephone Coil for any amplifier or 
recorder, 12/6. 

TRANSISTOR 
BABY ALARM 

As previously adver- 
tised. 65.10.0 

TELEPHONE 
AMPLIFIER 

Speaker output 
from G.P.O. phone 

65.10.0 

Valves, Crystals, Transistors, 
ponents. The largest range of 

HI -FI Section. 

MULTI- METERS 

PT34. 10000 /V. 
0/ 1 0/50/250/500/ I ,000 
volts A.C. /D.C. 
01 /100 /500 mA. D.C. 
0/100k ecc. 
Size 31 x 23 x 14in. 

45f- P.P. 1'6 

All meters 
supplied complete 
with batteries, 
test leads and 
instructions. See 
latest catalogue 
for full details. 

T H L33. 20000/V. 
(Illustrated.) 

0/10/50/250/500 /1,000 volts 
A.C. and D.C. 
0/50011A/10/250 mA. D.C. 
0/10k/1000k/ I meg. etc., etc. 
Size S x 34 x I }in. 

75f. P.P. I /6. 
ITl- . 20,0000 /V. 

0/5/25/250/500/2,500 volts 
A.C. /D.C. 
0 /50µA. 0/2 4/250 mA. D.C. 
0 /6kí6 meg. etc. 
Size 44 x 34 x 

5 gns. P.P. 1/6. 
TP5S. 20,0000/V. 

0/10/50/250/500/1,000 volts 
A.C. ¡D.C. 
015012A/0 /5/50 /500 mA. D.C. 

0/10k/100k/ I meg./ 10 meg. 
etc. 
Size 54 x 34 x 13in. 

£5.19.6 P.P. 116 

EPIOK. 10,0000/V. 
0/5/25/100/500/1,000 volt. 

A.C. and D.C. 
0/ 100µA /250 mA. D.C. 
0/30k/3 meg., etc. 
Size 3} x 44 it Iin. 

89f6 P.P.I/6. 

EP3OK. 30,0000/V. 
0/4/1/ 10/50/250/500/1,000 
volts A.C. and D.C. 
0/50µA/ 10 mA. /250 mA. D.C. 
0/ 10k/ I meg. / 10 meg. etc. 
Size 4} x 3/ x 14in. 

£6.19.6 P.P. I/6. 

EP5OK. 50,0000í V. 

0/I0/50/250/500/I,000 volts 
A.C. and D.C. 
0125µA./2 4/25/250 mA. D.C. 
0 /10k /IOOk /I meg./10 meg. 
etc. 
Size 6; x 44 x 23in. 

£9.19.6 P.P.2/-. 

500. 30,0000 /V. 

0/4/1/24/10/25/100/250/500/ 
1,000 volts A.C. and D.C. 
0 /5012A /5/50 /500 mA. 0/12 
amps: short test etc. 
0 /60k /6 meg. /60 meg. etc. 
Size 6} x 44 x 24m. 

£8.19.6 PP.21-. 

Brand New 
Fully Guaranteed 

WELL KNOWN "MINT' TWO TRACK 

TRANSISTOR RECORDER. Features 4- Transistor push -pull 
amplifier, 2 motors, single switch operation, pause, 

TAPE speed, wind /rewind, record /playback. Can be used 
horizontally, vertically, carried or table top. Take it 

RECORDER anywhere. 
Reduced from 12 gns. NOW 68.19.6. P. & P. 216. 

The best obtainable Fully guaranteed -complete with microphone, 
tape, batteries and fully detailed booklet. 

POCKET RADIO BOOSTER 
Tubular unit which plugs into earphone 
socket of any transistor radio. Perfor- 
mance increase is fantastic. Ideal for 
home or car. 8 x 2 4in. diameter, 2216. 
P.P. I1.. 94 x 3 4in. diameter, 2716. P.P. 1,-. 

TYPE 38, TRANSMITTER RECEIVER 
Complete with 5 vaives. In new condition. 
These sets are sold without guarantee 
but are serviceable. 2216 P.P. 
7.4 to 9 Mc /s. 216 

Headphones 716 pair. Junction Box 216. 
Throat Mike 416. Aerial Rod 216. 

DEAC RECHARGEABLE 
BATTERIES 

(a) 18 volt 100mA /H 4 x lin, diameter. 
Brand new sleeved, 301 -. 
(b) As above but 150mA /H, 351 -. 
Both types easily split into any 
multiple of 1.2 volt. Grand new. 

RUN YOUR RADIO OR AMPLI- 
FIER FROM MAINS. 

BATTERY ELIMINATORS AND 
CHARGERS 

I. For PP3 or equivalent 9 volt 
Pocket Radio Battery, 1816. P.P. I1 -. 

2. For PP4, PP7, PP9, PPIO, 9 volt 
Portable Radio and Equipment 
Supplies up to 300 mA. 49/6. P.P. 21 -. 
3. De Luxe version of No. I also 
charges PP3 type batteries. 

241 -. P.P. 1 / -. 
4. Rechargeable PP3 battery. Runs as 

long as 100 batteries. Complete with 
charger unit, 25/-. P.P. It -. 

LIGHTWEIGHT 
HEADPHONES 

2,000 OHMS 
12/6 

4,000 OHMS 
14/6 

HIGH EFFICIENCY 

METER BARGAINS 
50 Microamp 2in. square MC ... 351- 
I mA 2in. square MC ... ... 25/- 

I mA 2 }in. Flush Round .. . 301- 
2}ín. Moving Coil double range Voltmeter 
centre zero. 30 -0 -30 and 3 -0 -3 volts. 
Ideal for transistor tester or voltage 
measurements, 12/6. Post Free. 
0 /500µA 2in ... ... . IS1- 
0 /5000.A 2 4in., flush- mounting. D.C. 20/- 
24-0-24mA, 2 4in, flush D.C. ... 12/6 
0/40/ 120mA 2in. D.C. ... 101- 
0/15 volt M.1.2 4in. FR. A.C. ... 816 

Miniature Panel Meters 
*0 /501.2A (D.C.) 3916 *0 /5mA (D.C.) 2716 
*0 /500µA (D.C.) 32/6 *0 /300V (D.C.) 2716 
*0 /ImA (D.C.) 27/6 Vu Meter 42/6 
"S" Meter 351 -. All Brand New Boxed. 
* Available Clear Plastic Front or Black 
Moulded. State which. 

D.C. to A.C. CONVERTER. Converts 
12 volts D.C. i.e. Car Battery, up to 230 
volts A.C. 15 watts. Uses 2 power 
transistors in special circuit. Kit 5716 
P.P. 116. 

Henry's Radio Ltd 
PADdington 1008,9 

303 EDGWARE RD., LONDON W.2 
Open Monday to Sat. 9 -6. Thurs. I o'clock 

PLEASE TURN TO BACK PAGE 
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Practical Wireless BLUEPRINT 
SERVICE 

ALL of these blueprints are drawn full -size and although the issues containing descriptions of these 
sets are now out of print, constructional details are available free with each blueprint except 

for those marked thus ( *). 

Send (preferably) a postal order to cover the cost of the Blueprint (stamps over 6d. unacceptable) to 
PRACTICAL WIRELESS, Blueprint Dept., George Newnes, Ltd., Tower House, Southampton Street, 
London W.C.2. 

DOUBLE -SIDED BLUEPRINTS 
Each blueprint in this series contains details of two 

separate instruments or items of equipment. 

The Strand Amplifier ... 
The PW Signal Generator 

The Savoy VHF Tuner ... 
The Mayfair Pre -amplifier 

The Berkeley Loudspeaker Enclosure 
The Luxembourg Tuner 

... } 

. } 

The PW Troubadour 
The PW Everest Tuner 

The PW Britannic Two 
The PW ilercury Six ... 

The PW Regency 
The PW International Short Wave Two 

:::} 

RECEIVERS 

The Tutor 

The Citizen * ... 

Junior Crystal Set 

Dual -wave Crystal Diode 

Modern One -valver 

All -dry Three ... 

Modern Two -valver 

A.C. Band -pass Three ... 

A.C. Coronet -4 

A.C./D.C. Coronet ... 

The PW Pocket Superhet 

* 51- 

51- 

MISCELLANEOUS 
The PW 3 -speed Autogram ... ... 

81- The PW Monophonic Electric Organ 81- 

The PW Roadfarer * . 51- 

The PT Band Ill TV converter 116 

The Mini -amp 5,- 
The PT Olympic * 716 
The PT Multimeter * ... 5,- 

5/- SOME EARLIER DESIGNS 
THE following blueprints include some pre -war 

716 designs and are kept in circulation for those 
constructors who wish to make use of old com- 
ponents which they may have in their spares box. The 
majority of the components for these receivers are no 
longer stocked by retailers. 

Experimenter's Short Wave ... PW30a 

61- 

5'- 

31- 

51- 

PW94 2. 

PW95 216 

PW96 216 

PW97 316 

PW98 316 

PW99 41- 

PW I00 41- 

PWIOI 41- 

51- 

Midget Short Wave Two PW38a 

Simple S.W. One -valver PW88 

Pyramid One -valver PW93 

BBC Special One -valver AW387 

A One- valver for America ÁW429 

Short -Wave World Beater AW436 

Standard Four Valve S.W. 

Enthusiast's Power Amplifier 

Standard Four Valve ... 

Listener's 5 -Watt Amplifier 

L 

WM383 

WM387 

WM39I 

WM392 

216 

216 

216 

216 

216 

216 

3f6 

316 

316 

316 

316 

QUERY COUPON 
This coupon is available until 7th August, 1963, 
and must accompany all queries in accordance 
with the notice on our "Letters to the Editor" 

page. 

PRACTICAL WIRELESS, AUGUST, 1963. 

7 

Published on the 7th of each month by GEORGE NEWNES. LIMITED, Tower House, Southampton Street. London. W. d printed in England by WATMOU0HS LIMITED, Idle. Bradford: and London. Sole Agents for Australia and New Zealand GQPpQSt & GOTCH (A /sia). Ltd. South Africa and Rhodesia CENTRAL NEWS AGENCY, LTD. East Africa: EAST AFRICAN STAND Subscription rate Including postage for one year: To any part of the World £1.9.0. 
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DRASTIC PRICE REDUCTION! CAPRI NOW 19'6 1)3).1 
Battery 216 extra 

TOTAL COST 
OF ALL PARTS 

£9.19.6 
All parts sold separately. 

P.P. 316. 

"THE CONTESSA" 
* COMBINED PORTABLE AND 

CAR RADIO * 
AMAZING SENSITIVITY AND SELEC- 
TIVITY ON MEDIUM AND LONG 

WAVEBANDS 
* The easiest Superhec Radio to build on 
the market. Features clearly - marked 
printed circuit and packaged components 
with full illustrated building instructions. 
Full tuning of medium and long wave 
bands with unbeatable sensitivity and 
selectivity. Excellent tone and volume 
with over 600mW push -pull output. * Clearly marked horizontal station 
dial with slow motion tuning. Two colour 
Blue or Beige cabinets with Gold handles, 
grilles and fittings. Size IN x 71 x 3pin., 
includes car aerial socket, recording 
sockets. * 6 Mullard Transistors and 2 Diodes. 

Guaranteed the Best Obtainable 
Attractive Appearance -Reliable Design -Quality Performance 

UNBEATABLE FOR QUALITY AND VALUE 
Fully Detailed and Illustrated Leaflet on request. 

6- TRANSISTOR SUPERHET 
Size only 

4} x 2} x I }in. 
REALLY 
POCKET 

SIZE ! 

T h e m o s t 
compact 6- 
transistor and 
diode radio 
with speaker 
available to the 

home constructor. Features the latest in 
miniature components and circuitry. 
Supplied with Mullard transistors and 
two -tone moulded cabinets in red 'white 
or blue /white with gold fittings. All 
components are supplied in packets and 
clearly identified. A printed circuit is 

used with fully illustrated building in- 
structions. Push -pull output coupled with 
a sensitive and selective circuit make the 
"CAPRI" hard to beat. Fitted Earphone/ 
Record Socket. Full tuning on medium 
waves with long wave Light. 

Illustrated leaflet on request. 
Slip it into your Pocket 

IO WATT TRANSISTOR HI -FI 
AMPLIFIER 

Replace that Valve Amplifier with this High 
Fidelity Amplifier. 

40 C,S TO 20 KC /S f1dB 
LESS THAN 0.3% 
DISTORTION 
100mV INPUT FOR 
10 WATTS OUTPUT 
33K OHM INPUT 
IMPEDANCE 

(Mains Unit 801- extra) Ideal for all Mono and Stereo 
HI -FI systems. 

Supplied complete with booklet showing preamplifiers, 
mixers, stereo, public address, etc. Can be used with 
any commercially available valve or transistor preamps, 
tuners, etc. 
Booklet available separately 116 post free. 
PERFORMANCE EQUIVALENT TO VALVE AMPLIFIERS OF 
FOUR TIMES THE PRICE AND MANY TIMES THE SIZE 

Built ready 
to use 

E5.19.6 
P.P. 2f -. 

Call for demonstra- 
tion -any time. 

MAINS DECKS 
Garrard Autoslim ... ... (6.10.0 
Unplugging Head Type ... (7.10.0 
Garrard SRPIO ... ... ... 65.7.6 
Garrard AT6 Stereo .. ... 610.193 
Collars Studio 3 speed 
Tape Deck ... ... ... 610.10.0 

BATTERY DECKS 
Greencoat 2 speed 9 volt ... 92% 
Garrard I speed 6 volt ... 49'6 
BSR 4 speed 9 volt ... 
Garrard Tape Deck 9 volt ... 610.15.0 

Complete range of HI -F1 Speakers, 
Amplifiers, Microphones and Tuners 
now available. Also build your own 
Tape Recorder Kit. See Latest 68 page 

Catalogue. Leaflets available. 

7- TRANSISTOR RECORD /PLAYER /RADIOGRAM 
AMPLIFIER 
4 watt peak. 
Full Treble and 
Bass boost and cut. 
40 c/s to 20 kc /s 
+ 3dB. 
Inputs for Pick -ups, 
Radio Tuners. Mi- 
crophones, mixers, 
etc. 

15 ohm Speaker (8" x 5' 2216 extra). 
12 to 18 volts mains or battery. 
Size only 6' x 2f" x 2'. 

Ideal for mains or battery, portable or 
domestic record players, grams, etc. 
(Mains Unit 80f- extra). 
Call for demonstration. 

Booklet Free on Request 

Built and 
Ready to Use 

E5.19.6 
P.P. 2f- 

(Complete 
with full 

descriptive 
Booklet) 

"MINIRANGER" 
3- Transistor Plus 2 Diodes. 
Smallest radio to build your- 
self. Printed circuit; full 
tuning. ONLY 3 x 2 x }in. 
Over 20 stations. Diagrams 

"QUINTET" 
POCKET 
RADIO 

Diagrams Free. 
Size 5}x3x 
I }in. 5- Transis- 

Free. tor, plus Diode 
TOTAL 49 

MW, LW to 
COST 6 P.P. 116. bui 21.7°V6 
BOTH MODELS AS PREVIOUSLY ADVERTISED 

ALL PARTS SOLD SEPARATELY 
BOOKLETS FREE ON REQUEST 

STEREO AMPLIFIERS 
(a) 2 watts each channel ... ... ... ... 7916 
(b) 4 watts each channel full controls and inputs ... ... 69.10.0 
(c) 7 ,. .. ., .. .. ... ... 616.10.0 

., .. .. ,. .. ... ... 132.10.0 
Items b, c and d, complete in cabinets with multi -range controls and 
inputs. Leaflets on request-Speakers- Microphones-Amplifiers. 

Henry's Radio Ltd. 
303 EDGWARE ROAD, LONDON, W2 

PADdington 1008/9 
Open Monday to Sat. 9-6. Thurs. I o'clock 

CALL AND LOOK ROUND 

PLEASE TURN PAGE 

P.W. CELESTE ... ... £9.19.61 
P.W. SPINETTE ... ... E10.19.6 

All parts sold separately. 
Leaflets on request. 

THIRD CATALOGUE EDITION IN 
NINE MONTHS! 

NOW 68 PAGES SIZE 10: x 7 }in. FULLY 
ILLUSTRATED AND DETAILED -NEW 
ITEMS -PRICE REDUCTIONS. 
ALL PARTS IN STOCK 2!- POST FREE 

FULL RANGE OF 

EAGLE PRODUCTS IN STOCK 

We can supply from stock most of the 
components and items specified on 
circuits published in this and other 
magazines and radio books. Let us 
quote for your circuit. 
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