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SOLDERING INSTRUMENTS 
AND EQUIPMENT 

DESIGNED FOR 

THE AMATEUR'S 
RADIO STATION 

ILLUSTRATED 
List No. 70 e" BIT 

IN 
PROTECTIVE 
SHIELD 
List No. 68 

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

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

Telephones Telegrams 
MACaulay 4272 & 3101 SOLJOINT LONDON SW4 

`SUPER SIX 
TRANSISTOR RADIO KIT 

NOW ONLY £4.17.6 

Owing to a fortunate bulk 
component contract the price of 
this model is now reduced to 
£4.17.6. Purchasers who have 
already paid the previous higher 
price will have the difference 
refunded on application. 

(post 5/ -) 
All new parts. 

6 transistors and diode. 

350mW output. 
Superhet circuit, Ferrite 
rod aerial. 

Weymouth Radio printed 
circuit board. 

Component positions and 
references printed on back 
of board. 

Nicely styled wooden 
cabinet, I I x 71 x 31in. 

Vinyl covered in various 
colours. 

6 x 4in. speaker giving 
good bass and treble 
response. 

Full instruction booklet 21-. Free with kit. 
I.F. frequency 470 kc;s. 
Lining up service if required. 
All parts supplied separately. Write for list. S.A.E. please. 
Set can be supplied fully built for E6.17.6 tax paid and 
carriage paid. 
9v. battery required. VT9 or P.P.9 (319 with kit). 

TRANSISTORS 
Packet of 3 coded RF transistors (equivalent of 0C44,5) 
716 post paid. Trade supplied. 
Set of 6 transistors and diode with circuit diagram. Neatly 
packed in foam -lined box; useful for presentation. 151- post pd. 

ELECTRONICS (Camberley) Ltd., 
15, Victoria Avenue, Camberley, Surrey. 

(Closed Saturday) 

JACKSON 
the big name in PRECISION 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" Twin Capacitor 

The 113 type "00" is de- 
signed for use in tran- 
sistor portables. Aerial 
section 208 pF, oscillator 
section 176 pF. Air - 
spaced, robust, light 
and compact: IB x I;2 x 
1-Ain. deep. Also avail- 
able with slow- motion 
drive, trimmers and 
oscillator section 
tracked for 465 kc;'s I.F. 
in M.W. band. 

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

Phone: Croydon 2754 -5. Grams: Waif lco, Souphone, London 
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-aCG »&c ascd 
ACS 'PEN 

1916 
AC2'PEN 

DD 1916 
AC TP 291- 
AC, V P1-5-7 

151. 
AZI ISI- 
AZ31 1316 
836 91- 
CIC 101- 
CCH35 201- 
CL33 1216 
CYI ISr- 
CY3I 1216 
D77 41- 
DAC32 9'6 
DAF9I 51- 
DAF96 616 
DCC90 1216 
DF33 9/6 
DF91 316 
DF92 71- 
DF96 616. 
DH63 61- 
DH77 71- 
D K32 111- 
D K91 516 
DK92 7r- 
D1C96 716 
DL33 816 
DL35 101- 
D L91 71- 
DL92 51- 
DL93 71- 
DL94 71- 
DL96 616 
EA50 21- 
EABC80 516 
EAC91 41- 
BAF42 916 
E834 216 
EB4I 61- 
EB9I 41- 
EBC3 211- 
EBC33 516 
EBC4I 816 
EBC8I 101- 
E8F80 716 
EßF83 81- 
EBF89 - 716 
EBLI 211- 
EBL2I 211- 
ECC35 81- 
ECC40 15/- 
ECCBI 41- 
ECC82 51- 
ECC83 S/- 
ECC84 616 

ECC85 
ECC88 
ECC91 
ECF80 
ECF82 
ECH3 
ECH2I 
ECH35 
ECH42 
ECH81 
ECH83 
ECL80 
ECL81 
ECL82 
ECL83 
ECLB6 
EF6 
EF9 
EF22 
EF36 
EF37 
EF37A 
EF39 
EF40 
EF4I 
EF42 
EF50A 
EF50E 
EF80 
EF85 
EF86 
EF89 
EF9I 
EF92 
EF95 
EF93 
EF183 
EF184 
EK32 
EL3 
EL32 
EL33 
EL34 
EL35 
EL37 
EL38 
EL4I 
EL42 
EL81 
EL84 
EL85 
EL90 
EL91 
EL95 
E M80 
EM8I 
EM84 
EM85 
EY5I 

7/6 
1216 

31- 
716 
816 

21'6 
211- 
1216 
916 
7 r. 
816 
6/6 
101- 
916 

1016 
916 

211- 
211- 
141- 

q1- 
81. 
8r. 

4r. 

151- 
81. 

101- 
316 
31. 
51. 
sr- 
71- 
81. 

41- 41. 
51- 

101- 
81. 
81. 
8/6 

2116 
416 

1216 
141- 
101- 
1716 
I7/6 
916 
916 

1216 

61- 
101- 
816 

4r' 
1016 

816 
816 
81- 

10r- 
716 

EY8I 816 PA8C8013/- 
EY83 1216 PCC84 71- 
E1'86 7r- PCC85 9/6 
EY9I 31- PCC88 12/6 
EZ35 6/. PCC89 816 
EZ40 71- PCF80 7/6 
EZ4I 71- PCF82 716 
EZ80 516 PCF84 1216 
EZ81 516 PCF86 1216 
EZ9) 4/6 PCL82 716 
E 1 148 21- PCL83 91- 
FC2 IS/. PCL84 71- 
FC2A 17/6 PCL85 7/6 
FC4 151- PCL86 1216 
FW41500 91- PENA4 1916 
FW41800 91. PEN4DD 
GZ30 1016 2216 
GZ32 1016 PEN4VA 
GZ33 1913 1716 
GZ34 13/6 PEN36C 
GZ37 1913 201- 
HABC80101. PEN45 101- 
1-1L41 81- PEN45DD 
HL4IDD 816 25/- 
HL92 816 .PEN46 51- 
HLI33OD PEN46DD 

916 201- 
HN309 251. PENDD4020 
IW4/35010r. ' 20/- 
1W4;50010r. PL33 I5r- 
KT33C 81- PL36 1216 
KT36 1716 PL33 181. 
KT6I 1216 PL81 7/6 
KT66 1716 PL82 716 
KT76 101. .PL83 7/6 
KTBI 816 PL84 81- 
KTW6I 81- PL820 18r- 
163 51- .PM24M 1316 
LN 152 616 PX4 151- 
LN309 91- ;PX25 251- 
LZ319 1216 PY3I ISr- 
MKT4 1716 :PY32 10/6 
MS4B 1716 PY33 10/6 
MVS/PEN PY80 716 

1716 'PY8I 616 
MVS/PENB PY82 Sr6 

151- PY83 81- 
MUI4 91- PY88 101- 
MX40 151- PY80) 101- 
NI8 81- PZ3) 151- 
N37 141. Q593/10 101- 
N78 2216 Q$IS0 !I5 
N 108 261- 101- 
N308 18/. : R2 101- 
N339 301. R16 1716 
N369 10/6 .R19 I6/- 
003 5/. R20 161- 
OZ4 51. SP4I 316 
P2 10r_ SPEI 316 

Moire. -Sat. 9 a.m. 
-5.45 p.m. 

Wednesday I p.m. 
Lunch 1.30 -2.30 

T41 IS/. 

TDD4 1216 
TDD I 3 

1716 
TH4I 201- 
TY86F I21'6 
U10 9/- 
U12 9/- 
U14 91- 
U22 81- 
U24 211- 
U25 I11- 

U26 111- 
U31 91. 
U35 1716 
U37 1716 
U47 111- 
U50 71. 
U52 41- 
U76 616 
u7a 416 
U145 1016 
U 191 13/6 
U251 151- 
U281 
U282 19r6 
U301 I8/6 
U329 151- 
U339 13/6 
U403 10/- 
U404 101- 
U801 19/6 
UABC80 516 
UAF42 816 
UB41 7/6 
UBC41 8r6 
UBCBI 10/- 
UBF80 7/6 
UBF89 71- 
UBL2I 201- 
UCC84 11/6 
UCC85 71- 
UCF80 1216 
UCH21 201- 
UCH42 816 
UCH8I 
UCL82 91- 
UCL83 1116 
UF41 716 
UF42 7'6 
UF80 7r- 
UFdS 716 
UF86 12/6 
UF89 61- 
UL41 8/- 
UL44 201- 
UL46 1416 
UL84 61- 
UL85 716 

UM80 10/6 
URIC 151- 
UU6 1716 
UU8 I51- 
UU9 716 
UYIN 1216 
UY21 1516 
UY4I 716 
UY85 6r- 
VP4 IS'. 
VP4A 151- 
VP4B IS'- 
VR 105/30 71- 
VRI50/3071- 
W6I 11r- 
W76 51- 
W77 41- 
W81 61- 
W8IM 61- 
X41 2216 
X6I M 1216 
X65 1216 
X76 1216 
X76M 1216 
X78 261- 
X79 40/- 
Y61 10/- 
Y63 101- 
Z63 716 
Z66 10r- 
Z77 41- 
Z152 51- 
A7 11/- 
C5 101- 
D5 816 
06 101- 
H5 916 
L4 51- 
NS 916 
R5 516 
S4 71- 
SS SI- 
T4 316 
U5 519 

2P 22/6 
3A4 SI- 
3A5 1016 
3Q4 
3Q5 91- 
3S4 S/6 
3V4 71- 
5U4 41- 
5V4G 719 
5Y3G 416 
5Y3GT 516 
SZ4G 716 
5Z4GT 816 
6A7 9/- 
6ABG 816 

6A8GT 13/6 
6AC7 61- 
6AK5 51- 
6AL5 4/- 
6AM5 51- 
6AM6 41- 
6AQ5 616 
6AT6 61- 
6AU6 91- 
6BBG 216 
68A6 6r- 
613E6 6/- 
6BG6G I5/- 
6816 7r- 
68Q7A 1216 
6BR7 1016 
6857 1216 
6BW6 91- 
6BW7 9/- 
6C4 316 
6C5GT 81- 
6C6 616 
6C9 1216 
6CD6G 251- 
6CH6 10r- 
6CW4 161- 
602 41- 
606 516 
6E5 10r- 
6F1 1016 
6F6 519 
6F12 4r- 
6F13 101- 
6FL14 101- 
6F15 1216 
6FI9 1216 
6F23 1016 
6F25 16/6 
6F26 1316 
6F33 516 
6H6 21- 
615 516 
615G 416 
615GT sr- 
6.17 716 
617G 51- 
6J7GT 716 
6K7 7/6 
6K7G 2/- 
6K7GT 716 
6K8 9/6 
6K8G 4/- 
6K8GT 916 
6K25 1716 

6L1 101- 
6L6 716 
6L7 10r- 
6L18 101- 

Special 
Express 
Order 

6L19 151- 
6N7GT 916 
6P25 10,6 
6P28 1216 
6Q7 916 
6Q7G 61- 
6Q7GT 816 
6SA7 71- 
6SC7 816 
6SF5 101- 
6SG7 71- 
6SH7 61- 
6S17 616 
6SK7 516 
6SL7GT 516 
6SN7GT 51- 
6507 8/6 
64UGT 101- 
6USG 716 
6V6G 41- 
6V6GT 81- 
6X4 416 
6X5G 51- 
6X5GT 8/6 
6/30L2 1216 
785 1216 
7B7 8/6 
7C5 81- 
7C6 816 
705 151- 
706 IV- 
708 ISr- 
7H7, 61- 
767 1716 
7Y4 616 
803 41- 
9BW6 1216 

OC 1216 
0C2 17/6 
OF! 101- 
0F9 1216 
OLDII 1S1- 
0P13 I51- 
OP14 191- 
105 23/6 
2A6 6/6 
2AH8 Ill. 
2AT6 716 
2AT7 5/- 
2AU6 1716 
2AU7 51- 
2AX7 5/- 
2BA6 716 
28E6 7/6 
2BH7 10r- 
21SGT 41- 
2J7GT 816 
2K7GT Sr- 
2K8GT 101- 

24 Hour 
Mall 

Service 

2Q7GT 61- 
2SA7 816 
2S17 81- 
2SKT 6/- 
2SL7 81- 
2SN7 101- 
2SQ7 121- 
4H7 101- 
4R7 211- 
9AQ!5 81- 
9BG6G 151- 

2001 10/- 
2002 21r- 
20F2 1716 
20L1 2216 
20P1 151- 
20P3 241. 
20P4 201- 
20P5 201- 
25A6 81- 
25L6 Gr. 
25Y5 81- 
25Y5G er- 
25Z4 716 
ß5Z5 81- 
25Z6 816 
27SU 19/6 
30C1 91- 
30C PS 1216 
30F5 101- 
30FL1 1216 
30L1 816 
30L15 II/- 
30P4 181- 
30P12. 101- 
30P16 91- 
30P19 1716 
30PL1 151- 
30PL13 1216 
30P414'1216 
35A5 15'- 
35L6GT 816 
35W4 616 
35Z3 IS/- 
35Z4 616 
35Z5 816 
4ISTH 2216 
42 1216 
SOCS 101- 
50CD6G 

301- 
50L6 816 
75 81- 
78 716 
80 7/6 
85A2 : 1216 
1858T - 301- 
807A 916 
8078 91. 

COMPLETE VALVE LIST 
METAL RECTIFIERS 

RMI 716 14A86 231- I6RD 2-2-8-I 
RM2 81- 14A97 261- I6RE 2-I-8-I 
RM3 101- 14A100 281- I3RA 1-1-8-1 
RM4 1716 I4RA I-2-3-2211.(FC301) IBRA I-I-16-I 
RM5 1916 I4RA I-2-8-3251-(FC31) I3RD 2-2-8-I 

121. (FC142) 
101- (FCI50) 
Sr- (FCI 18) 
71. (FC116) 

161- (FC124) 

TERMS OF BUSINESS C.W.O. or C.O.D. 
4/2 PACKING CHARGE ON ALL C.O.D. 
ORDERS. POSTAGE 6d- per VALVE 

FREE WITH ORDER 
BRAND NEW TRANSISTORS 

0C35 101. 0072 8/. OCBI D Sr- 
0C42 61- 0074 81- OC81m /pr 12/6 
0C44 51. 0075 81- 0082 61- 
0C45 51- 0077 8/. 00820 6/- 
0071 51- OCBI 51. 0C170 61- 

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

SETS OF VALVES 
IRS, ISS, IT4, 3S4, 3V4 ... ... Set of 4, 171- 
DAF9I, DF91, DK9I, DL92, 0194 ..- ... Sec of 4, 171- 
DAF96, DF96, DK96, DL96 ... ... ... Set of 4, 251. 

RUST VALVE MAIL ORDER CO 
Tel: MlTcham 6202 
Open Daily to Callers 

.211a STREATHAM ROAD MITCHAM SURREY 
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Offer the Finest Value and 
HOME CONSTRUCTORS 
We consider our construction parcels to 
tor market- If on receipt you feel not co it as received within 7 days, when the 

THE SKYROVER & SKYROVER De Luxe * LONG WAVEBAND COVERAGE IS NOW AVAILABLE FOR THESE WELL -KNOWN SETS 

The SKYROVER 
Controls: Waveband Selector, 
Volume Control with on/off 
Switch, Tuning Control. In 
plastic cabinet, size 10 x 69 x 39 
in. with metal trim and carry- 
ing handle. 
Carl be £16 5 & P. 
built for -91 /- 
H.P. Terms: 20/- deposit 
and 11 mnths. at 1616. 

A simple additional circuit provides coverage 01 the 
1100 /1950 M. band (including 1500 M. Light pro- gramme). This is in addition to all existing Medium and Short wavebands. All necessary components with construcdtlata Only 10/- extra Post 

Free This conversion is suitable for both models that 
have already been constructed, 

GENERAL SPECIFICATION: 
7 transistor plus 2 diode superhet, 6 waveband portable receiver. Operating from four 1.5 v. torch batteries. The SKYROVER and SKYROVER DE LUXE cover the full Medium Waveband and Short Waveband 31 -94 M. 
and also 4 separate switched band- spread ranges. 13M. 
16M, 19M and 25M, with Band Spread Tuning for accu- rate Station Selection. The coil pack and tuning heart 
is completely factory assembled, wired and tested. 
The remaining assembly can be completed in under three hours from our easy to follow stage by stage instructions. 
SPECIFICATION: 
Superhet 470 Kc /s. All Mallard Transistors and Diode. 
Uses 4 -U2 batteries. 5ín. Ceramic Magnet P.M. Speaker 
Easy to read Dial Scale. Band Spread Tuning. 500 
MW Output. Telescopic Aerial & Ferrite Rod Aerial. 
WAVEBAND COVERAGE: 180 -576M; 31 -94M and 
Band Spread on 13. 16, 19 and 25 metre Bands. 

The SKYROVER DE LUXE 
Tone Control Circuit is incorporated with separate Tone Control in addition to Volume Control. Tuning 
Control and Waveband selector. In a wood cabinet size 119 x 69 z 3in. covered with a washable material with plastic trim and carrying handle. Also car 
aerial socket fitted. 
Can now be built for 
P. & P. 5 / -. 
H.P. Terms: 25/- deposit and II months, at 20 / -. Data for each receiver 2/t extra. Refunded if you pur- 
chase the parcel. Four U2 batteries 3/4 extra. 
All Components Available Separately. 

£10.19.6 

The "Sixteen" Multirange METER KIT 
This outstanding meter was featured by Practical wireless in 
the Jan. '64 issue. Lasky's are now able to offer the complete 
kit of parts as specified by the designer. 
RANGE SPECIFICATION: D.C. volts: 0-2.5 -25-50- 250 -500 at 
20,000 O /V. A.C. volts: 0 -2550- 250 -500 at 1.000 0/V. D.C. current: 
0- 50µA, 0-2.5-50-250 mA. Resistance: 0- 2,0000, 0- 200k0. 0 -20M0. 
Basic movement: 40µA f.s.d. moving coil. With universal shunt 
full scale deflection current is 50µA. Size /finish: Black plastic 
cese, 38 x 5B x llm. Controls: 12 position range switch: separate 
slide switch for A.C. volts -D.C. ohms; ohms zero adjustment 
pot, meter: meter zero. External connections: Two 4mm. sock- 
ets for test lead plugs. Power requirements: One 15V. and one 
1.5V. batteries. Complete with all parts and full construction 
details. 
Data and circuit available separately 2/6 refunded if all parts 
bought. Pair of Batteries, 2/5 extra. 

LASKY'S PRICE £5.19.6 P.6?-P. 
H.P. Terms: 21/- deposit 
and 5 months at 21/- 

NEW SUPER MINIATURE POCKET RADIOS 
alfVCA'R(THE SINCLAIR MICRO -6 Self -contained pocket radio 
MICRO -g# size only l'l, x 

A marvel of modern miniaturisation -truly amazing performance 
Without a doubt the most advanced transistor circuit ever offered to 
home constructorseyet may be built in an evening. Complete with 
earphone and detailed construction data. Can be built for only g9/6 
Mercury cell 1/11 extra (2 required). All parts sold separately 

THE SINCLAIR SLIMLINE ,Eé 
noew 

trawxorp 
pocket 

radio 

sAil 
Micro printed circuit. assemble. 

compoáeote available separately CAN BE BUILT FOR 49/6 

E.M.I. 4 -SPEED RECORD PLAYER 
New, unused and individually boxed fitted with lightweight 
pick -up with ACOS G.P. 73/2 stereo cartridge. Cabinet space 
required 139 x 120 x 49in. A 91n. metal turntable is fitted. 
For use on 200/250 volt A.C. Mains, with Auto -stop. The 
stereo cartridge will play all types of Mono Recorde, 78's 
L.P.s etc., but if desired a G.P. 67 LP/78 Mono cartridge will 
be supplied in lieu of the G.P.73 at no difference in coat. 

LASKY'S PRICE 79/6 P, &P,3/6extre. 

be the finest value on the home construc- 
mpetent to build the set, you may return 
sum paid will be refunded less postage. 

The "REALISTIC" Seven 
* 7- transistor Superhet.. * 350 milliwatt 
output Into 410. high flux speaker. * All components mounted on a single printed circuit 
board, size 59 x r'' ° tFA? 
S9in. in one com 
plete assembly. 

Plastic cabinet with carrying`--- `--- 
handle, size 7 x 10 
x 39ín., Blue /Grey 
or all Grey. * 
Easy to read dial. * External socket 
for car aerial. 
* I.F. frequency 470 Eels. * Ferrite rod internal aerial. Operates from PP9 or similar battery. * Full comprehensive data supplied with each receiver. * All 
colis and I.F.'s etc. fully wound ready for 
immediate assembly. 
An Outstanding Receiver. LASKY'S PRICE for the complete parcel including Transistors, Cabinet, Speaker, etc., and Full Construction 

built for £5. Eft 
be built for 1 
P. & P. 4/6 

PFD Batt. 3/9. Data and instructions 
separately 2/6. Refunded if you purchase the parcel. 
REALISTIC Seven DE LUXE 
With the same specification as standard 
model -PLUS a superior wood cabinet 
in contemporary styling. ALSO a full 
vision circular dial. 

FOR ONLY £1 EXTRA 
P. & P. as std. model 

RECORD 
PLAYERS 
46 r.p.m. 6 volt 
Batt. operated. , 
Complete with 
pick -up fitted 
crystal cartridge. Size only 7910. x 6ín. 
Fitted auto. atop and start. New and 
perfect. 

45 r.p.m.Model 49/6 P. & 
2 
45 

Dom. model 
s Illustrated) 69/6 P'2&/6 

P. 

DEAC RECHARGEABLE 
NICKEL CADMIUM 
CELLS 
Rating 1.22 v. 3,5 AH at 10 
hour rate. 1001 uses for 
model makers, miniature 
electronic equipment, port- 
able radios and tape recs.. 
trans receivers, photo flash 
etc. Hermetically sealed. 
Size 3l x li x 1110. Listed at 
35/- each, 
LASKY'S PRICE 15/- 
Post Free Bank of 9 79/6 

TRANSISTORISED 
TELEPHONE AMPLIFIER 
Poweriully amplifies the incoming cal... 
The pick -up is suction fixed to 'phone. 
Battery -operated at negligible cost. 
Fitted with on/off switch and vol. control. 
Size: 44 x 3 x lfin. Complete with PP3 
'battery. LASKY'S PRICE 69/6. P. & P. 
2/6. 

GUITAR PICK -UPS 
COMB Crystal -high imp, Size only 19 x I x 
9ín. Clips to finger board -no screws. 
Complete with cable. 
LASKY'S PRICE 15/11. P. & P. 1/.. 
CGM35. Fully adjustable pick -up position 
carrier. Simply fixed. Separate tone and 
volume control. Heavy chrome finish. 
Pick -up size 3B x 10n., control size 29 x llin. Complete with long lead and jack 
plug. LASKY'S PRICE 59/6P. it P. 

LASKY'S FOR D.I.Y. CONSTRUCTION BARGAINS 
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Service in Great Britain to both 

HI -FI ENTHUSIASTS 
TAPE RECORDERS RECORD PLAYERS AMPLIFIE RS ETC. 
COMPLETE MONO STEREO SYSTEMS TO YOUR SPEC. 

TRANSISTORISED 
MICRO- 
PHONE 
MIXER 

The Harrow will min 4 high Impedance channels: 
mikes, tape rec's, tuners, grams, etc. 9 v. battery 
operated. Neatly styled, size only 6 x 29 x 29in. 
Standard lack sockets. Complete with PPS bolt.. 
full circuit diagram and operating instructions. 

Model TM4 Mono 59/6 P. & P. 2/8 

Model SMS Stereo 72/6 P. & P. 2/6 

SPEAKERS 
SPECIAL OFFER 
I2in. FANE 
HEAVY DUTY DUAL 
CONE HI -FI SPEAKER 
Type 122 /17A -listed at 12gns. 
Power handling 25 watts -15 
ohms imp. Flux density 17.000 
gauss. Special Anisotropie mag- 
net. Limited stock. 

LASKY'S CE 
P. 

PRI 
& P. 5/- £6.19.6 

TYPE SCX1 Sin. HI -FI SPEAKER. 
Power handling 10 watts -15 ohms impedance, 

LASKY'S PRICE 6 Gns. P. & P. 5/- 

THE HARROW CV1 
VARIABLE CROSSOVER 

, a viable volume control of %outer and 
Tweelvi. Strong metal 

c 

nstruction. Size 
4 x 21 e thin Screw tag connections. 

LASKY'S PRICE 22/6 P. e P. 116 

THE NEW STUDIO RANGE OF 
CELESTION HI -FI SPEAKERS 
NOW IN STOCK 

"HARROW" POWER PACK 
Battery eliminator- converts your battery 
portable to A.C. mains. Replaces 6 v., 49 v 
9 v. batteries. State voltage required when 
ordering. Size only 3 x 2 x lain. 
LASKY'S PRICE 29/6 P. & P. 1/6 

LAFAYETTE TAPE 
Famous American Hrand -Fully Guaranteed 

Stn. Double play, 1,200ft., Mylar base.... 15 0 
5in. Long play, 900ft., Acetate base 10 0 
Sia. Standard play, 600ft., P.V.C. base 8 8 
Siin. Long play, 1,20011., Mylar base 15 0 
Min. Double play, 1,800f t., Mylar bate 22 6 
5551st. Long play, 1,200ft., Acetate base 12 6 
Olin. Standard play, 85011., P.V.C. base 11 6 
lin. Standard play, 1,200ft., Mylar base 12 8 
lin. Long play, 1,800ft.. Mylar base 19 6 
lin. Double play, 2,400ft., Mylar base 25 0 

71n. Long play, 1,800ft., Acetate base 15 0 
Sin. Message tape, 150ft S 8 
Sin. Message tape, 225ft 4 11 
Sin. Message tape, 300ft 7 6 
Sin. Triple play, 450ft., Mylar base 12 6 
410. Triple play, 9001f., Mylar base 22 8 

Mn. Triple play. 1,80011. Mylar base 42 8 
afin. Triple play, 2.400ft., Mylar base 55 0 

7in. Triple play, 3,600ft., Mylar base 75 0 
P. a P. 1/- extra per reel; 4 reels and over Poet Free 
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LASICYS 
RADIO 

THE NEW "KUBA" CONTINENTAL AM/ FM 

STEREO 
RADIOGRAM 
CHASSIS 

Long, medium and short waveband cover- 
age plus VHF /FM. Piano key wave - 

1 

i 

t 
} change. Separate flywheel tuning on AM 

and FM. Baez, treble and balance controls. 
Magic -eye tuning Indicator. I r.t.' roil aerial. The very latest printed circuitry. Provision for multiplex 
adaptor. 5 valves- line -up: l:l EC11801, ECC83, ELLSO, EAFSOI. Full viol tinting male adze 

21 x 'Ott. Overall dbnensions: 21 01 x Bin. Made to the very highest standards. 

LASKY'S PRICE 29f GNS. Iarriaee &Ins trance l2/8 esta 

THE BH -14 HI -FI MONO 
14 WATT AMPLIFIER KIT 
High quality 14 watt output power ampiitter 'with base, 

treble and separate volume controls on uch input. 
Inputs: 1 -5 m/v; 2-40 m /v. Output impedance 3 or 
15 ohms. 6 valves- line -up: S x E1.84, 1 x EFSO, E( l'n3 
and ESi1. Frequency response 16 c /a -20 Ke /s. Ideal fur 
the discerning hi-ti enthusiast or for guitar amplifier. 
Gold hammer finish with distinctive Perspex front panel. 
complete mplete kit of parts with detailed construction data. 
LASKY'S 9 GNS. P' & P. Instruction book 
PRICE 7/8, avail. sop./ 1/ii. 
AVAILABLE READY BUILT AND TESTED. 
LASKY'S PRICE 11 WIS. P. @ P. 7/6. 

AUTOCHANGER SCOOP!!! 
LASKY'S CAN NOW OFFER B.S.I. 

AUTOCHANGERS AT LOWEST EVER PRICES 
All brand new and fully guaranteed -complete with cartridge and 
stylus. 
ÚA14 22,19.8 

ÚA16 4 speed, maim 84.19.8 
17A144 speed, 9 v. battery operated 85.19.8 

ÚA20 4 speed 86.15.8 

Add 5/- P. @ P. ou each. 

ITS FABULOUS ! ! THE TRANSISTOGRAM 
A portable battery operated fully transistorised Record Player for 

the music of your choice -any time and pincel Made by famous 
British manufacturer, fully guaranteed. Size only 61 x 12 a 10ltn., 
weight 10 tbs. Operates on ti 1.12 torch batteries. 4 speeds- l65 /e. 

331/,, 45 and 78 r.p.m. Guldring Sygnet record player unit with 
lightweight pick -up fitted with CM -60 turnover ceramic cartridge. 
Output 500 mw to 5in. ceramic magnet loudspeaker, fitted into lid 
for maximum sound distribution. Cabinet constructed of wood, 

covered in two tone (pale blue -grey) leathercloth. Fitted carrying 
handle and strong lid catches. High quality amplifier with tone and 

volume controls gives excellent reproduction at all speeds. Play. 
7, 10 and 12ía records. Today's value 12 Osi. 

LASKY'S PRICE (6.19.6 Carriage & Insurance 7/6 
New, boxed and guaranteed -exc. batte 

CRYSTAL PICK -UP CARTRIDGES LOWEST EVER PRICES! 
All Complete with Styli L.P. and Standard end Stereo where shown) fully guaranteed. Standard Fitting 

will fit most P.U. Arms and Heads. Postage 1/- each extra. 

Acostereo 73/2, Diamond LP /Stereo and MONO 
sapphire Std 29 8 

Ronette Stereo O.V. Turnover, 2 sapphlres 29 0 
Ronette Stereo type 105 and 106, 2 sapphires 25 0 
Ronette Stereo type 105 and 106 Diamond 

LP /Stereo and sapphire Std. 35 0 
STEREO 
Acuetereo 73/1, 2 sapphire. 

Garrard Magnetic T.O.M.2 sass «sass- ......15 0 

Aces GP.59 _sass. 14 0 

Acne OP.65!3 ................16 0 

Acme OP.65 /1 ........... -...17 0 

25 0 Acos GP.67 /1 .«. «...........19 0 

AND EVEN LOWER PRICES I 
Mono C.T.1 4 11 Souotone BT, stereo ....... . .....19 11 

Collaro Type C, 2 sapphires. stereo 15 0 Sonotone 2TA, mono «. 16 0 

Collet S.C.I. Diamond LP/Stereo 17 6 Postage 1/- each extra. 

207 EDGWARE ROAD, LONDON, W.2. 133 TOTTENHAM COURT ROAD, W.I. 152/3 FLEET STREET, LONDON, E.C.4e 

Near Praed St. PADDINGTON 3271/2 Nearest Stn., Goodge St. MUSEUM 2605 Telephone: Fleet Street 2833 I 

BOTH OPEN ALL DAY SA T. Early Closing Thurs. Mail Orders to Dept. P.W., Edgware Rd. Open all day Thursday. Early closing Sat 

LASKY'S FOR SPEEDY MAIL ORDER SERVICE 
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CLEAR 
PLASTIC 
PANEL 
METERS 

First grade 

Mouov itn 
Coil panel 

meters. available ex -stock 
8.A.E. for illustrated leaflet. 
Discounts for quantity. Avail- 
able as follows. Type MR. 38P 
21/22in. square fronts. 
I.IA 

Q32 
/ß 1A. DC 

$222/6 
20019 A 27/89 3V. DC 22/8 
500µA 25/- 10V. DC 221/98 
50-0-509A 29/9 20V. DC E/ 
100-0100µA27 /6 50V. DC $££2 /8 
503-05009A 22/6 100V. DC 22/8 
1.0.1mA 22/ 160V. DC 288/6 

1mÁ 22/8 
500V. DC 2£/8 

50mmw 2228888 1550V :AC 8882/8 
100mÁ 88/6 50V. AC 38/ 
150mA 282/88 160V. AC 22/ 
200mÁ 28/6 300V. AC 22/ 
300mÁ 22/8 500V. AC 22/ 
75 22/6 S' Meter 

62/8 1ímÁ 29/6 

5Type A . 57/68 8lmA 
front. 

3SS 

5ÓÓµÁµ 
587q7/ß 

100 mA 3g /8 

AOOIaA 67%98 300V. DC 82%9888 

AC 8882//8 
1mA 39/6 

MR.BSP.BIxhin.fronts. 
10.0 µ 

3459/8 
b inA 

35b%- 

100{i0A 62%8 1Ä. DC 35/. 

VU Meter 6498/6 300V. AC 5/- 
Type MR. 85PP. 4'x4' sa. fronts 

Ó 
68/6 

1ÓÁ 4 /10µA b 8m 5- 
g 

6 00µÓ4 
3/g lm Dq a 

/50 -0-5µA 8 lam C 45- 
100- 0.100µA b9 /6 6 amp DC 46/- 
500- 0.500µA 49/6 300V. AC 45/- 
1.O.1mA 45 /- 300V. DC 45/- 

Post extra 

BAKELIT E 

PANEL 
METERS 
First grade 
quality. 
loin, square 
fronts. 

269A b/- 100mÁ 29l6 
50 A /6 1A. DC 29/8 
100µµ1ÁA1 6 5A. DC 29/6 
60.0.60 A / '5AA. AC 29/8 
100 -0100µA / 610A. AC 29/6 
50mV 30A. AC 
í1mAAV s /gg300V ADC2 /6 
5mÁ /e 300V. AC 89/6 10mA / 300V. AC 35/- 
5OmA / VU Mtr. 49/6 

Moving on. All others 
moving coil. 
ILLUMINATED 'S' METERS 
Cal. in 'S' units. 1mA Basic. 
1 " /.. in. sq. front e9 /6 P. & P. 1/- 
25/,. in. sq. front 89/6 P. & P.1 /- 
MORE METER BARGAINS 
100µA Bin. Flush sq. 
100µA Din. Flush rd. 
600µA 2 . Flush rd. 
1mA lOin. Flush rd. g 
30-0.30mA 2íin. Flush rd. g 
360mA R.F. lin. Plug in 8/8 
300V. AC 2iin. Flush rd. 2ó /- 
600V. AC 2tin. Flush rd. 26/- 1mA Meter Rectifiers 8/6 Please add poste 
SEMI AUTOMATIC BUG KEY 

Super 
speed 

speed 
adjus- 

tments. 
10 WPM to as high as desired 
weight scale for reproducible 
settings. Precision- tooled anti 
rust nickel plated brase and 
stainless steel operating parts. 
Size 61 x 3 x Spin. Brand new. 
ß41e.9. P. & P. 2/6. 

Iq-7; .,.T.=-.w'. 

NEW FROM LAFAYETTE 
HA-63 COMMUNICATION RECEIVERS 

De luxe 7 valve plus metal recti- 
fier communication receiver 
covering 550 Ko /s -30 Mc /a on 4 
bands. All usual facilities inc- 
luding 'S' meter, bandepread 
tuning, H.F.O., noise limiter, 
etc. Output for speaker or 
phones. Operation 220 /240 volt 
A.C. Supplied brand new and 
guaranteed with manual. Carr. 

Part exchanges. £27.10.0 cá r' S.A.E. for leaflet. 
LAFAYETTE "PRECON" AMATEUR 

PRESELECTOR CONVERTER 
*Crystal Controlled *For 80- 40- 20 -16 -10 
Metre Bands *As a convertor-converts 
your receiver to dual conversion tIm roves 
selectivity *Widens bandepread High *p 
signal to noise ratio *improved image 
rejection *Self powered *Modern styling 

SPECIFICATIONS. 80, 40 Metres preselector only. 20, 15 load l 
metres preselector and convertor. GAIN: Preselector 38d at 

metres; convertor 22áb at 20 metres. OUTPUT FREQUENCY: 
3.53.85 24/c on 20M. Band, 3.5 -3.93 M/e on 15M band, 3.5 -6.2 M/c on 
10M band. VALVES: 2-89A8, 1 -PBL8. CONTROLS: Aerial trimmer. 
function, bandswitch. gain. Two stages of RS'. AMP. Sensitivity 
and stability excellent. 3 crystals are Included for 20. 16 and 10M 
Banda. BIZ 10' x 8' x 8'. Operation 220/240v A.C. 19 gas. Carr. 7/6. S.A.E. for ull details. 

LAPAYETTE PRECISION TEST EQUIPMENT 
Modern range of precision test equip- 
ment for the service man. Supplied 
brand new and guaranteed with manual. 
For operation on 220/240 volts A C 

'i'4l -£0 Signal Generator. 120Kc/e- 
260Mc/s on 8 Bands. Directly calibrated. 
Variable R.F. Attenuator. Variable 
audio output. 818. Carr. 5 / -. 
TE-44 Capacity Resistance Analyser. 
Ranges 2pF- 2,000mFd; 2 ohms -200 Meg. 
Also checks impedance. turns ratio, 

insulation. 816. Carr. a / -. S.A.E. for full details. 

30,000 O.P.V. TEST METER 
MODEL 500 

Reads volt- 
ages up to 
1,000 D.C. at 
30.000 ohms 
per volt and A.C. at 
15,000 o.p,v.; 
D.C. current 
to 12 amps. 
Resistance 
to 60 Megs; Decibels 
from -20 to 
+56. Incor- 
porates in- 
ternal buz- 

zer for audible warning of 
direct shorts and blocking 
condenser for A.F. output 
measurements. Size 35/18x 65/16 
x Din. PRICE 88.17.1. 

ERSKINE TYPE 13 
DOUBLE -BEAM 

OSCILLOSCOPE 
Time base 2c /s- 76OKo /s. Cali- 
brators at 100Kc /s and 111c/e. 
Separate YI and Y2 amplifiers 
up to 5.5Mc /s. Operation 110230 
volt A.C. Supplied in perfect 
working order. 827.10.6. Carr. 
20/ -. 

TRIPLETT SIGNAL GENERATOR 
1632 

10 RANGES: iOO1(c /s- 120Mc /s 
on fundamentals. Six valves, 
stabilised H.T. FULLY AT- 
TENUATED OUTPUT. 100 
gimp carrier level meter. 
1MO s stag check. Operation 
115V. A.C. Supplied in perfect 
working order ER. Carr. 10 / -. 
(230/115V. Transformer 12/6 
Wes.) 

OSCILLOSCOPE OS-57 USM -38 
Brand new high quality Ameri- 
can oscilloscopes incorporating 
31n. tube, printed circuit and 
miniature valves. Time base 
1, 10. 100 1K and 101C98 /in. 
Calibration markers 1, 10 and 
100µS, Calibrated Y input stiÿ 03ablit Operation 

expansion, 
5V A C 

iD1itetralesrlye d wthsad, probe 
tested 

circuit diagram. 525.10.0 each. 
Carr. 10 /- (W0 /115 V. Transformer 
18/8 extra). 

TS. 76 20,000 O.P.V. PUSH 
BUTTON MULTI- TESTER 
Large clear 
plastic scale. 
Simple opera- 
tion, DC and 
AC volts up to 
1.000V. Resis- 
tance up to 1 ) 

megohm. Cur- 
rent up to 250 
mA. Decibels -20 to +38db. 
Size 6 x 4 3/16 
x 211n. Cora- piste with 
leads, batteries and instruc- 
ions. 8549.6. P. & P. 2/ -, 
MINE DETECTOR No. 4A 
Will detect all types of metals. Fully portable. Complete with instructions, 39/11 each. Carr. 
10/ -. Pattery 8/8 extra. 
ÑINÌfLEX # TRACK TAP¢ READS 

Set of three, record. playback, erase. Only 29/8 set. P. & P.. 9d. 
12 VOLT A.O. TIME SWITCH 
Vernier 0-14 hrs. 260 v. 6A. switch. 
17/6. poet 2/ -. Suitable 290/12V. transformer 5/9. 
FIELD TELEPHONES 

Type "L ". Two line connection. 
generator bell ringing. Complete 
telephone intercom. Supplied in 
excellent condition, fully tested 
and complete with batteries. 
Only 69/8 per pair. Carr. 5/ -. 
Type "F ". As above but moulded 
ba1klite case (as illustrated). 
Supplied complete with wooden 
transit case for field use. 
54.19.6 per pair. Carr. 5 / -. 
TELEPHONES TYPE H 
Sound powered, generator bell 
ringing 2 line connection. Fully 
tested. 84.19.8 pair. Carr. 5/ , 

MODEL PV -58 VACUUM TUBE 
VOLTMETERS 
Latest design 
with special cir- 
cuit for stable 
and accurate measurements 
Resistors used 
are all within 1% 
tolerance. Spe- 
cially designed 
41n.2009Ameter. 
11 meg Inputs 
Rames: 
D. . 0.1.5-5- 15-50. 150 -500- 

1500V. 
+D.C. V. 0-1.5 -5.15- 50-150 -500- 

1500V. 
A.C. V. 0.1.5. 541600V. 

RM5 
-60S- 150 -500- 

. 

0-1.4-4-14-40- 140 -400- 
1400.4000 P. 

Resistance: 2 ohm to 1,000 
megohm. 
Decibels: -10dB to +85dB. 
Operation 220 /240 volt A.C. Site 7 x 4: x 4in. Supplied brand 
new and guaranteed complete 
with probe and instructions. 
813.19.6 P.P. 36. 
CHASSIS PUNCH SET 
Set of 5 popular size hole cutters 
î , 1 .1 . 1-, 11'. Supplied com- 
plete with punches, dies, T 
drive handle, tapered reamer. 
fitted leather case and inatruo- 

ons 49/6. P. & P tl P. 2/ -. 
PLUGS AND SOCKETS 
Painton 15 -pin in -line printed circuit connectors. 7/0 pair. 
Large quantities available. 
Ditto 32 -pin. 12/6 pair. Unliere. 4-pin. 2/6 pr; 8 -pin We 
pr: 12 -pin, pr: 18 -pin, 4/6 pr. 
Painton 11411niature Jones. 
4-pin, 3/6 pr: 6-pin, 4/. pr; B -pin 
4/6 pr: 18 -pin, 7/6 pr; 24 -pin. 
10/0 pr: 33 pin. 12/3 pr. 
Post extra. 
L.T. METAL RECTIFIERS 
FULL wave bridge connected, 
12 /18V lA 3/ 23/311V lA 7/8 
12/18V 2A / 24/38V 2A 13/8 
12/18V 4A 8/ 24/38V 15A 45/- 
12/18V eA 12/ 
12/18V 10A 28/ Post extra 
L,T. TRANSFORMERS 
For chargers, models etc. Al 

(1) 

drlmaries tapped 200/250V. 

iittoo,2A x14/3' (3)m 
9/9; 

16/8; (4) ditto eA 88/ 
ditto 

4 6. 
6. 8, 10, 12, 16, 18, 20, 24 oràot'.. 
(((7) 

amp.. 
5A., 

ditto v 1 

13/6; (9) 50 
Post extra. 
AUTO TRANSFORMERS 
0 /115 /200 oxi0 /250Vtl20W., / ; 50 

97/6 WW. /6; 51313. 
7/ 1. W. 90 /-1 1,503W. 

6.8 3,000W.. 27.10.0. 
7, .15 ( only tapped 
0/110/230V.) Post extra, 
PETTIMAX 7 VOLT 
BATTERY ELIMINATOR 
223/240V 
PPpa. 15/6. P.P. 

1/3 e size as 

SUBSTITUTION BOXES 
Resistance -24 ranges .. 27/6 
Capacitance -9 rangea .. 19/6 

Post 1/8 extra. 
LAFAYETTE HI -Fl 

STEREO HEADPHONES 
Air Cushioned 
headband, soft 
foam rubber 
ear pads, freq. 
roe nee 25- 
15.111 cycles, 
high sensi- 
tivity, impe- 
dance 8 ohms 
per phone. 
Supplied complete with all 
cables, wires. overload junction 
box and 3- connector plug. 89/6. 
P. & P. 2/6. 

Q. W. SMITH & CO. (RADIO) LTD. 
3 1, 34 LISLE STREET, LONDON, W.C.2. 
SEE OPPOSI TE PAGE 
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TM -59 'er 'S' METER 
S i g n a l 
strength 
meter us- 
ing VTVM 
principles. 
Calibrated 
in S units. Sensiti- 
vity and 
zero ad- 

justments. For any superhet 
receiver with AVC. Requires 
150 /200V. and 6 or 12V. Com- 
plete with valve and full 
instructions. 92/6. P.P. 2/6. 
MAINS ISOLATION TRANS. 
230V. to 230V. 50W. 16/6, P.P 
3/ -; 100W. 29/6, P.P. 3/6; 1.000W. 
£5. Carr. 10 / -. 

MINIATURE LEAD ACID 
ACCUMULATORS 

Brand new. 2V. 1.5A. 4 x 1 x 1 }in., 
5/8. P.P. 1/3. 12V. 0/75.A 
4 x 3 x 1;ín. 15/6. P.P. 1/6. 

MARCONI TFI44G /4 
STANDARD SIGNAL 

GENERATORS 
First release of this late mark. 
85Kc /s to 2Mc /s +1%. Output 
variable from 1p.V to 1 volt. 
Internal sine wave modulation 
400c /s up to 75% depth. Opera- 
tion 230/250 volt A.C. Offered In 
really excellent condition, like 
new, fully tested and guaran- 
teed. £85. Carr. 301 , 
HEAVY DUTY POWER SUPPLIES 
Input 200 /250 volt A.C. Three 
B.T. outputs 2 x 400V. 175mA 
and 350V. 225mA. All fully 
smoothed. 2 x 6.3V. 5 amp, 
6.3V, 4 amp, 12V. 0.5 amp, 
Supplied in perfect condition. 
25.10.0. Carr. 20/ 

PRECISION PORTABLE 
VOLTMETERS 
Polished wood case. 81n. scale 
with knife edge pointer. A.C. 
and D.C. volts; 0 -160 volts, 
59/8; 0- 160 -320 volts. 25.19.6. 
P.P. 3/6. 
TWIN MOTOR BARGAIN 
200/250V. A.C. Twin concentric 
spindles. Either motor rever- 
sible. 14000 r.p.m. Brand new. 
12/6. P.P. 2/6. 
VARIAC TRANSFORMER 
24 amp. Pri. 230V. Sec. 185/250V. 
212.10.0. Carr. 10 / -. 
MAINS MOTORS 220/240V 
90 watts, 5,000 r.p.m. 41 x 3in. 
}fa. spindle. 22/6. P.P. 2/ -. 
GEARED SLIDER RHEOSTAT 
1.2 ohms 12 amp. 1518. P.P. 3/6. 
R.C.A. HEADSETS 
Low imp. Fitted with std. jack 
plug. 15/6. P.P. 1/6. 

DESK TELEPHONES 
Std. type with handset and bell. 
No dial. Unused, 25/ -, P.P. 3/6. 
ROTARY TRANSFORMERS 
12V. D.C. Input. Output 310/ 
360V, D.C. 30mA. New boxed. 
10 / -. P.P. 2/ -. 
COLLARO MAGNAVOX. STUDIO 
TAPE TRANSCRIPTOR 
Brand new. 3 speeds, 1l', 31', 71- 
1.p.s. 3 motors, digital counter. 
Complete with instructions, 
2 Track. 210.10.0; 4 Track. 
213.10.0. Carr. Paid. 
HEADSET & BOOM MICROPHONE 
American type. low impedance, 
padded. 49/6. P.P. 2/6. 

BEST BUY! 
Send 1/- P.O. for full catalogue 
and lists. 
Open 9 a.m. to 6 p.m. Every day. 
Monday to Saturday. Trade 
supplied. 

PRICE SLASHED! 
LAFAYETTE 

COMMUNICATION RECEIVERS 

Superlative range of 
Modern Communication 
Receivers incorporating 
many special features at 
prices to suit every pocket 

MODEL HE-40 4 Bands, £ 19.19.0 Carr. 
550Kc /s to 30Mc /s. 15/- 
MODEL HE -30 9 Valves Carr. 
4 Bands, 550Kc /s to 30Mc /s £35. 0.0 I5 /- 
MODEL HE -80 IS Valves, £52.10.0 Carr. 
5 Bands, 550Kc /s- 30Mc /s and 15/- 
142- I48Mc /s. 
Each receiver supplied brand new and fully guaranteed complete 
with manual. All models for operation on 220/240 Volt A.C. 
S.A.E. for illustrated leaflet. Generous part exchange allowances. 

TE -20A R.F. SIGNAL GENERATOR 
A precision signal generator of 

extremely high accuracy and 
quality. Six ranges from 120Kc /s 
to 130Mc /s on fundamentals with 
calibrated harmonics from 120- 
390 Mc /s. 400 cps. INT. MOD. OR 
EXT. MOD. OUTPUTS MOD. RF. 
UNMOD RF. or 400 c/s audio. RF. 
output in excess of 100 mv. Large 
clear 5 Inch dial. Handsome grey 
metal case with handle. Size 
73 x 101 x 4 11n. Complete with leads 
Operation 220/240 volts A.C. Sup- 
plied brand new and guaranteed 
£12.19.6. Carr. 5/ , 

MAINS RECORD PLAYERS & AUTOCHANGERS 
HALL GUARANTEED WITH ARM AND CARTRIDGE 
GARRARD SRP -10 PLAYER 24.17.8 
GARRARD AUTOSLIM CHANGER £6. 9.6 
GARRARD AT6 CHANGER MONO £10. 9.6 
GARRARD AT6 CHANGER STEREO 210.19.6 
GARRARD 4 H/F MONO £14.19.8 
GARRARD 4 H/F STEREO 215.15.0 
GARRARD TYPE A CHANGER £17.15.0 
GARRARD 301 STROBO, NO ARM £19.10.0 
H.S.R. GU7 SINGLE PLAYER £4. 7.6 
B.S.R. UA16 CHANGER £6.12.6 
H.S.R. UA15 NEW SLIMLINE CHANGER 26.19.8 

POSTAGE EXTRA 
I LONDON - AGENTS FOR CODAR EQUIPMENT 

MULTI -METERS 
Brand New -Fully Guaranteed. Lowest ever 
prices. Supplied with leads, batteries and 
instructions. 
MODEI, PT- 34. 1,000 o.p.v. 

0 /10/50 /200 /mÁ D.0 A.C. and D.C. 

0 /100K o 
39/8. P.P. 1/6. 

0/2K/200K/2 Mega 
100pF -.2mFd 
79/6. PP. 2 /6. 

MODEL TE -12 
20,000 o.p.v. 
0/.6/6/30/120/600 /1,200/ 
3,000 /6,000 V. DC 
0/6/30/120/600/1,200V. 

0 /660µA /6 /60 /600mA 
6/6K/600K/6 Meg /60 
Meg 
5pF -.2mFd 
MODEL NH -4ÓW 
10,000 o.p.v. 
0/.3/3/30/120/300 /600/ 
1.200V. DC. 
0/12/60/120/360/1,200V. 

/0 120 0 A /30/300mA DC 

MODEL AR-620 
20,000 o.p.v. 
0/10/50/250/500/1,000V. 
AC and DC 
0 /500µA /10/250mA 
0 /10K /100K /1 Mego 
250pF- .02mFd 
0 -500 Henrys 
92/6. P.P. 2/6. 

MODEL NH -201 
30,000 o.p.v. 
0/.25/1/10/50/250 /500/ 
1,000V. DC 
0/10/50/250/500V. AC 
0 /550.A /10 /250mA 
0 /5R /500K /5 Mego 
99/6. P.P. 2/6. 

MODEL ITI -2 
20.000 o.P.v. 
0/5/25/250/500/2,500V. 
DC 
0/10/50/500/1,000V. AC 
0/50pA/25/250mA DC 
0 /60K /6 Mego 
.01- .3mFd. 
82/6. Y.P. 2/6. 

MODEL 250.0 
2.000 o.p.v. 
0/10/501500/2500V. DC 
0/10/50/500/2.500V. AC 
0,2 MegO 
0/250mA 
-20 to +36db 
49/8. P.P.2/6. 

TWO -WAY RADIOS 
New improved ' 
"LAFAYETTE" 
Models. 
Type 1, 3 transis- 
tor. Range up to 
1 mile. 28.17.8 per 
Pair. 
Type 2. 9 transis- 
tor. Range up to 
5 miles, £21 per 
Pair. Postage extra. S.A.E. for 
full details. 

LAFAYETTE BRAND 
RECORDING TAPE 

First grade quality American 
tapes. Brand new and guaran- 
teed. Discounts for quantities. 
31n. 200ft. L.P. mylar 4/- 
31in. 600ft. T.P. mylar 10/- 
5in. 600ft. std. plastic 8/6 
5in. 900ft. L.P. acetate 10 /- 
51n. 1200ft. D.P. mylar 15 /- 
511n. 1200ft. L.P. acetate 12/6 
511n. 1800ft. D.P. mylar 22/8 
Tin. 1200ft. std. mylar 12/6 
71n. 1800ft. L.P. acetate 15/- 
71n. 1800ft. L.P. mylar 20/- 
7in. 2400ft. D.P. mylar 25/- 
Postage 2 /-. Over £.. post paid. 

BRAND NEW R.C.A. 
AR88D RECEIVERS 

Unboxed £65: Boxea with spare 
valves, copper aerial, headset. 
and manual, £85. Carr. 30/ -. 

VARIABLE VOLTAGE 
TRANSFORMERS 

Prl. 230V. Sec. 0 -260V. 1 amp. 
24.10.0; 23 amp, 2547.8; 5 amp, 
£9; 8 amp, £14.10.0; 10 amp, 
£16.10.0; 12 amp. 218.15.0; 
20 amp. £32.10.0. All fully 
shrouded. 
CHAMOIS PADDED MOV- 
ING COIL HEADPHONES 
Canadian noise excluding type. 
Complete with M /Cmicrophone. 
New, boxed. 25/-. P. & P. 2/8- 

Brand New Double Beam CRTs 
Cossor 89D. 59/6. P.P. 4/6. 
Dumont K1051P1. 49 /6. P.P. 4/6. 

SILICON RECTIFIERS 
400 P.I.V. (SCR) 4.7 amp 7/6 

1.000 P.I.V. 650mA 
800 P.I.V. 500mA 
200 P.I.V. 200mA 
400 P.I.V. 500mA 
150 P.I.V. 165mA 
70 P.I.V. 1 amp 3/6 
95 P.I.V. 3 amp 6/6 

Post extra. 

b%8 

3/8 
1/- 

MINIATURE HIGH 
SPEED COUNTERS 

4 Digit available. 6V, 24V, or 
50V. ALL 7/6 es. P. & P. 9d. 

NEW LOW IMPEDANCE 
HEADSET 

Latest Ministry Type. Rubber 
moulded. Fittedwlth Std. Jack 
Plug. Brand New. boxed. 17/8. 
P. & P. 1/6. 

4- CHANNEL TRANSISTORISED 
MICROPHONE MIXER 

Add musi- 
cal high- 
lights and 
additional 
s o u n d 
effects to 
your re- 
cordings. 
The MM -4 permits mixing of 
four signals such as micro- 
phone, records, tuner, etc. into 
single output. Input and out- 
put take standard plugs. Fully 
transistorised and self con- 
tained in handsome case, 
PRICE 55/-. P. & P. 2/6. 

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

- "4- 'LISLE STREET, LONDON, W.C.2 
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SURBITON PARK RADIO LTD. 
ALL ORDERS DESPATCHED SAME DAY WE PAY POSTAGE and INSURANCE 

MONEY REFUND GUARANTEE 

LEADING STOCKISTS OF MARTIN RECORDAKITS AND AUDIOKITS 

MARTIN RECORDAKITS 
HALF TRACK 

TAPE AMPLIFIER FOR STUDIO DECK with ready 
wired printed circuit, control and Input panels, mains 
and output transformera, knobs, plane, screws etc. 
EF88, EtJ088, EZ80, E1486 and 2 EL84. 3 watts 
output. Magic eye. Radio and Mie. inputs, ext. speaker 
socket, tone and monitor controls. Can be used as an 
amplifier 111.11.0 
COLLARD STUDIO DECK. Very latest model 3 speeds. 
3 motors, 7 -loch spools 110.19.6 
CASE for above with 8 z bin. speaker, two tone grey 

15. 6.0 
COMPLETE KIT with tape and microphone ., 229.19.6 

QUARTER TRACK 
TAPE AMPLIFIER FOR STUDIO DECK sa described 
above but Quarter track 111.12.0 
COLLABO STUDIO DECK fitted with Marriott "X" 
head. 118.19.6 
CASE with speaker, two tone grey S6. 6.0 
COMPLETE KIT with tape and microphone 188,19.8 
TAPE PRE -AMPLIFIERS 
HALF TRACK for STUDIO deal, 400m /Volts output 

18. 8.0 
QUARTER TRACK as above U. 9.0 

Dep. 

471. 

44/- 

120 /- 

68 /- 
56/- 

138/- 

84/. 
89/- 

8 

18 

8 

12 

12 

e 
6 

Mthlv- 
pnite. 

of 

26/e 

24/6 

44/- 

27/0 

20/6 

49/10 

25/8 
28/4 

MARTIN AUDIOKITS 

The new Martin All Transistor TEN W ATT AMPLI- 
FIER kite represent excellent value for money. Each 
unit is complete, requiring only to be connected to the 
next. We show only the popular unite here. Others are 
available. Newest leaflet upon request. 
UNIT 1 -1IVE INPUT SELECTOR. Size 39 e 91n, Mag. 
P.U., Crystal P.U. Radio, Mie, Tape head 18 volta 
Must be used with Unit 4 18. 7.6 
UNIT 4- PRE -AMPLIFIER AND CONTROL. 8t x 2 /Is. 
Volume on /oS. Bass and Treble controls. 18 Volts. 
Must be used with Unit 1 88, 2.8 
UNIT 7 -MAIN AMPLIFIER. 10 watts, O Transistor 
trausformerlese PUNR PULL output. Mounted on 
beat sink, 15 ohms'output 40 volts 116.12.6 
UNIT 8 -POWER SUPPLY. 18 and 40 volta Heavy 
duty transformer, rectifier and smoothing ,,,, 82.16.0 
CONTROL PANEL for Units 1 and 4 10.6 
ALL FOUR ABOVE UNITS WITH PANEL. 15 ohms 
output 116. 8.0 
UNIT 5-MAIN AMPLIFIER as Unit 7, 3 ohms output. 
24 volts 16.12.6 
UNIT 6 -POWER SUPPLY as Unit 8, for ose with 
Unit 5 22.18.8 
ALL FOUR UNITS 1.4, 6 and 8 WITH PANEL (8 ohms) 

814. 6.0 
STEREO VERSIONS NOW AVAILABLE 
LEAFLET ON REQUEST 

GRAMOPHONE UNITS, MOTORS, PICK -UPS 
Dana DERAM Mm and Plug-in Shell £b. 6.0 
Desee DERAM Transcription Cartridge £4.14.8 
Deena DERAM Auto cartridge 88.18.8 
GARRARD BEP10 with Mono cartridge. Single player 

£6.0.11 
B.S.R. DÁ14 with TCB mono cartridge, 4 speed Auto- 

hauQer 28.18.8 
GARRARD AUTOSLUM, Mono cartridge, 4 speed 
changer 87.17.0 
GARRARD ATS Autosim de Laze. Mono cartridge 

d11. 60 
GARRARD 413/F with Mono cartridge 417. 0.0 
GARRARD LAB. "A" Transcription Auto changer, 
Mon, cartridge 619.149 
GARRARD 801 STROBE 622. 0.0 
PHILIPS AG 1016 Stereo cartridge, will change 7 4m 
records, with adaptor 10 /- extra 212.18.0 
GOLDRING ßL68. with arm but leas cartridge 217. 1.0 
GOLDRING GL70, with arm, lees cartridge -. 227. 94 
GOLDRING "88" Transcription. No arm 118.18.5 

21/- 

118/- 

47/- 
68/- 

79/- 
8@/. 

60/8 
69 /- 

111/4 
76/6 

6 

8 

8 
12 

12 
12 

12 
12 
12 
12 

22/. 

24/. 

25/8 
24/11 

88/11 
32/3 

18/6 

40/11 
27/8 

ARMSTRONG - NEW TUNER AMPLIFIERS 
MONO 

204 F.M. only Self powered tuner £22.10.4 
053 e.ä /F.M. Self powered tuner 228.15.0 
r87* A.M./F.M. RADIO CHASSIS 10 watts 688.16.0 

STEREO 
227 A.M./F.M. RADIO CHASSIS. Stereo Gram. 10 
watts each channel 162,16.0 
226 A.M./F.M. RADIO CHASSIS Stereo Gram. 10 
watts .soh channel. Filter. Mag, P.U. eta 661. 0.0 
SHELF MOUNTING TEAK CAME AVAILABLE FOR 
ALL THROE UNITS 59.16.0 

All models 
SEND FOR NEW LEAFLET GIVING FULL 
DETAILS 

OTHER TUNERS 
TRIPLETONE F.M. TUNER lees power 118.19.6 
TRIPLETONE F.M. TUNER with power £15.14.6 

00 /. 
115/ - 
147/- 

811/ - 

980/- 

56/- 
88/- 

18 
18 
12 

12 

12 

12 
12 

88 /- 

5533/10 

77/4 

eel- 

20/8 
28 /1 

STEREO AMPLIFIERS- VARIOUS 
ARMSTRONG 2821ntergrated IOW per channel 127,10.0 
DULCI GA606. Inter/rated 5W per channel 118,18.0 
ROGERS CADET Mkt with P.A. 4 ELCBß valves 

226.15.0 
LEAK STEREO 20 P.A. and MAIN amplifier. Complete. 

S65. 0,0 
QUAD 29 Control Unit. Pre -amp only 125, 0.0 

110 /. 12 
78/- ( 12 

107/- 12 

229/- 12 
1001- 12 

27/8 

89/2 

80/8 
88/8 

Dep. 

SB/- 

57/. 

a 

19 

18 

.hilly. 
pmts. 

of 

82/6 

20/10 

MONO AMPLIFIERS 
LINEAR L46 /A. I Valve 3 watts S8. 6.0 
LINEAR DIATONIC. 12 watts, snitab] Mle or Guitar Ill. S 
LINEAR CONCHORD. 80 watts ideal Guitar amp. with 

611/6 

cover 119. S.0 79/- 
DDLOI GAIL Integrated amp. 6 watts, ECL88 valve 

118. 9.6 59/8 
DULCI DPA16. 15 watt with 2 valve pre -amp 168. 6,0 106/ - 
TRIPLETONE. HI Fl Major with pre -amp , suitable 
Microphone or Guitar ' 116.18.9 84/9 
LEAKTL12 10 watt Main amp. only 618.19.0 76/. 
LEAK VARISLOPE MONO pre- ampUfier 116.16.0 
QUAD 15 16 watt MAIN amplifier only 682.10.0 90 /- 
DAD Pre -am liner MONO 210.10.0 78/- 

19 /8 

27/10 

19/8 
5818 

28/3 
278 
2S /1 

88/7 

JASON F.M. AND TV SOUND TUNER KITS 
FMT1, complete with 4 EF91 valves £7. 4.6 29/- 
FMT2, less power, complete with 4 EF80 valves 19 4.6 87/. 
PMTS, with power, oompietc with 4 EF80 valves and 1 

EINO 611, 4.6 46/- 
FMT3 lese power FRINGE, complete with all valves 

510.18.0 45/. 
FMT3 FRINGE with power all valves 812.19.0 58/. 
JTV /O Switched F.M. and T.V. sound. Self powered 
all valves 215.12.6 69/6 
MERCURY II, as JTV /2, but lass power. All valves 

211. 0.0 44/. 
Instruction book included in all kits. Available separately, 
1/6 .wltobed 8/6. 
J V/2 READY BUILT STATE CHANNELS 122. 6.0 89/- 
MONITOR READY BUILT as Mercury II ..,. 118.15.6 87/6 

6 
6 

S 

12 

18 

8 

12 
15 

22/ 
28/- 

86/- 

s./8 

V- 
8 

18/10 

22/11 

114/8 

82/7 
24/8 

LOUDSPEAKERS 
GOODMAN/ /Ws./ co, o inch 26. 5.7 
000DMANS AXIOM 10 Inch 26.5.11 
GOODMAN 5E/20/XL Tweeter and X /over 17. 7.0 
GOODMAN/ X05000 Cross-over £2.0.11 
X0950 16.10.11 
FANE 12 Inch unit 20 watts 26. 5.0 
W.R. HP 1012. 1010. unit 3.75. 7.5 and 15 ohms 54.12.0 
WHARFEDALE SUPER 8 Tweeter 25.16.8 
WHARFEDALE SUPER 6 Tweeter 55.10.7 
WHARFEDALE SUPER 8 RS /DD 88.14.2 
WHARFEDALE SUPER 10 R8 /DD. Full range 110.18.0 
000DMANS AUDIOM 51. 15 watt Base unit 12 2,8 
WHARFEDALE W12 /E0. 121n. 15 watt Lead Guitar 

210.10.0 
000DMANS 201. Full range 121n. unit. 15 watt 110.17.6 
WHARFEDALE 118 /12 /DD. Full range unit 211.10,0 
000DMANS 801. Full range. 121n. 20 watts 115. 4.6 
WHARFEDALE W15/Ell. 15in. 15 watt. Bass 0ultar 

117.10.0 
GOODMANS AUDIOM 91. I8in. 50 watt. Bass Guitar 

128.15.0 119/- 12 43/7 

EASILY REACHED BY FREQUENT FAST TRAINS 
FROM WATERLOO TO SURBITON 
Phone: Order for Cash, C.O.D. or Terms. 

KIN 5549 Hours 9 a.m.-6 p.m. (1 p.m. Wed.) 
Open Lunch Time and all day Sat. 

44/- 
86/8 

8/6 
48/- 
61 /- 

70/- 

8 
8 

8 

8 
8 

12 

12 

24/8 
27/8 

4j8 
26/8 
22/4 

26/8 

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

YOUR 

KNOWLEDGE 

I t 
CHOOSE THE RIGHT COURSE FROM: 
RADIO AND TELEVISION ENGINEERING, 
INDUSTRIAL TELEVISION, RADIO AND 
TELEVISION SERVICING, ELECTRONICS, 
COMPUTERS AND PROGRAMMING, 
ELECTRONIC TECHNICIANS, SERVOMECH- 
ANISMS, TELEMETRY, COLOUR TV, 
INSTRUMENTATION, AND PRINCIPLES OF 
AUTOMATION. 

ALSO EXAMINATION COURSES FOR: 
Inst. of Electronic and Radio Engineers 
C. & G. Telecommunication Techna' Cert. 
C. & E. Supplementary Studies 
R.T.E.B. Radio/TV Servicing Cert. 
P.M.G. Certificates. Radio Amateurs' Exam. 

LEARN AS YOU BUILD 
Practical Radio Courses: Gain a sound knowledge of 
Radio as you build YOUR OWN 5 -valve superhet 
Receiver and Transistor, Portable Signal Generator 
and High Quality Multitester. At the end of the course 
you have invaluable practical equipment and a fund of 
personal knowledge and skill. ICS Practical Radio 
Courses open a new world to the keen amateur. 

CAREER 

YOUR 

IBIVISION 

MIME INIAMMS 

MO EIM MMM 

MUM IMMING 
IN 

RADIO 

TELEVISION 

ELECTRONIC 
ENGINEERING 

495 

MEMBER OF THE ASSOCIATION 

OF BRITISH CORRESPONDENCE COLLEGES 

THERE IS AN ICS COURSE FOR YOU 

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

FILL IN AND POST THIS COUPON 
TODAY 

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

PLEASE SEND FREE BOOK ON 

NAME 

ADDRESS 

OCCUPATION AGE 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Dept. 170, INTERTEX HOUSE, PARKGATE RD, London SWI I 

10.64 
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GROUP- MASTER 30 WATT 
GUITAR AMPLIFIER 

A VERSATILE UNIT FOR INSTRUMENTALISTS AND 

VOCAL GROUPS 

being suitable for clubs and public address 
Ideal for bass, lead or rhythm guitar, and all other musical Instrumenta. 

* The two 12 Inch 25 watt heavy duty loudspeakers are specially designed 
for this type of amplifier, and give outstanding reproduction. 

* Robust atractive two.tone finished cabinet of compact size, 28' a 20' s 101 
fitted with carrying handles. 

* For standard AC mains 504/, operation. 
* Four Imputa provided can be used simultaneously with instrument 

pickups or mikes. 
* Separate Base and Treble controle are Incorporated. 

90- 
TWICE THE QUALITY AT HALF THE PRICE 

Customers are Invited to see and hear this amplifier at our shop premiere in 
l.amhert's Arcade. Send S.A.E. for lraf et 

or deposit of £4.12.0 and twelve monthly payments 
of 63.12.5. 
Carriage 17/6 to be sent with deposit. 

The "THIRTY" HI -FI AMPLIFIER 

A high quality 30 watt amplifier developed for use in large halls and clubs etc. Ideal for base. lead or rhythm guitare, schools, dance halls, theatres and public address. Suitable for any type of mike or pickup. 
Valve Oneup: two EF86; one ECC8S; one 0Z54; two EL34. 
Forer separate inputs are provided with two volume controls. Basa and Treble controle are Incorporated. Amplifier operates on standard 50 c/a mama. 3 ohm and 15 ohm speakers may be used. 

18/ô Perforated caver with carrying handle, can be provided If required, prise v 

9o- 
TWICE THE QUALITY 

HALF THE PRICE 

00000000000000.000 

NORTHCO BATTERY CHARGER 

For all A.C. malee 
200 /250v., 50 c /e. ti 
and 12 volts at 4 

amps. Fitted 
ammeter. 
Robust lou- 
vered steel 
oee. Ready . 

for use com- 
plete with 
lead. and 
battery clips. 12 months quarante 
Price 68/11. P. & P. 4/6. 

Customers are Invited to see and hear 
this amplifier at our shop premises in 
Lambert's Arcade. 
Send S.A.E. for leaflot. 

or deposit of £1.16.0. and twelve monthly payinrnts of £1.9.0 
Carriage 151- to be srnt with d.pocit_ 

0 0 0400,040..000 ' 0000000.0* 0 0 o 0 0 0 000. 0 O 0 0 0 

CRYSTAL SET 

A wonderful educa- 
tional kit for all 
children Provides 

<s 

't tr 
_;,rf 

hours of amuse- 
ment while followin'r thei 
easy step by step instructions 
It is powered entirely by wireless waves, elimin- 
ating the expense of batteries No soldering 
required Receives all main etations. AU Item, 
sold separately. Price 29/11. P. & P. 2/6. 
00400 00000000040000000 

TRANS. RADIO TUBULAR SPEAKER 
Booster Speaker. 
Plugs into var 
piece socket of 
00081 radies and 
tape recorders. 
Gives double the 
volume and a 
10-2 stereo effect 

that will amaze you, sise P. & P 
AApprox. 9 z 2110. PRICR 2i. C 

I 1/9. 

O O 4 0 0 0 0 4'v o 4 J 4 4 4 0 0 0 0 0 0 4 

BATTERY CHARGE ADJUSTERS 
Charge Rate Adluster. Government 
saaaafectare. Easily fitted to charging circuit. 
8141 each; 2 for 6 /S. P. a P. 2/6. 

cf SONA STREAMLINE MICROPHONE - Omni- directional 
response 60- 10,000 
c /s. Output level 

52 dB. Built in nuloff switch. 
Provision los conversion to 

f baud -held, curd suspended or 
stand mike. Attractive satin 
chrome finish. 

Microphone 37/6 P . A P. 1/9. 

Desk Stand 10/- P. & P. 1/9. 

Floor Stands Available. 00000040000000440 0400400 
OPERATOR'S UNIT 

Huge Purchase roubles n.s ro offer at eiec -away 
price Operator's Unit, containing standard lack 
socket, 250 mid. electrolytic condenser. 4..cay 
telephone socket, midget selenium rectifier, etc. 
Price 2/8. P. & P. 9d.' 

MORE BARGAINS OPPOSITE 

www.americanradiohistory.com

www.americanradiohistory.com


000000000000400>0000- 

October, 1964 

Mains Powered No. 19 Short Wave 
Receiver 

This well 
IrÓ 

, 
Ì a O 

o r a 

t 
` 

x 

1 
b 

.. I 

known A et receiver 
cove re Mcle 
in two over - 1.4. ^y< 

,'D.V =1S Lapp 1n g 
bands, with 

opttoual CWIMCW /RT reception, and 
incorporates a built -in power -pack for 
A.C. mans operation. Valve line -up: 
6K7 (RE + amp). 0Kö (frequency changer). ' 
two 6K7 f1.F'. ampo). 6135 (detector,' 
AVC, and phone outpnt). OKS (B.F.O.) 
This set features slow -motion tuning' 
with two alternative tuning locks. All 
receivers tested before despatch. Price ' 

16.19.8. P.. P. 10 /- suitable phones 
16 / -. P. a P. 2/6. 

PRACTICAL WIRELESS 

No. 19 TRANSMITTER RECEIVER 

00000000..... 0 O 0 0 0 0 0 0 0 0 

TRANSMITTER RECEIVER NO. 46 
Compactly built to be 
carried by' one man. 
This hue a range of 
app. 10 miles and being 
crystal controlled ten- 
nos ie avoided asid 
operation is accur- 
ate as a telephone 
Frequency 3.6-9.1 Mc /e. , 
Complete stations com- 
prising re ivelitrane- /g j 
miner, rod aerial, 1 I 
set 

of headphon and 
ierophone in canvas 

carrying bag, but less 
the plug-in crystal: 
coil unite (these 
a ly obtainu'..e). 

Price per tatwn. 

£4.1000. 
&P. 

101-each. 
Two station for 1 , 

£9.10.0[°° 
J O O 0 0 Ó 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 4 

R.A.F. SHORT WAVE RECEIVER 
to 40 Mc /e. Power st ppliee 12 volte d .1.. 

/111 volts D.C., in excellent condition with 

sceptionally fine slow mutton coning and'clean 
component layout. Price 22.19.6. P. & P. 6/ -. 

O o 0 0.0400 O 0 0 C 0 0 0 0 0 0 0 0 C 

STABILISED POWER UNIT 
A valuable unit comprie- 
ing mains transformer, 
neon stabiliser, etc. 50 c¡, 
malas voltage, 110 or 80 
volts standard input. 
Stabilleed output 130 
volts D.C. and 6.3 volte 
A.C. optional A.C. output 190 -0 -190 volte. 
An Ideal stabilised supply for t he constructor 
for use lu transmit sere model control. Hi -Fi 
equipment and test equipment. Price 49/8. 
P. s P. 3 /li. Wit h polished stordy wooden 
cabinet and maleo lead. Price 50/6. P. & P. 5, -. 

'S: 

00000000000000000000000 
No. 19 SET INSTRUCTION 
HANDBOOK 3/6 each P s P. ed. 

0 

o 

1155 INSTRUCTION HANDBOOK 
3/6 each P. & P. 6d. 

0 o o o 404 o 00000000400000 

H.R.O. INSTRUCTION HANDBOOK 
3/6 each P. & P. 6d. 

New stocke just arrived. Equipment comprises 
3 separate units built into one chassie and separate 
power pack. 
Speciticntiou: "A" Bet Transmitter /Receiver 
Frequency coverage 2 -4.5 me /s and 4.5 -8 mc/s. 
(150 -37 metres). ' 

l'or R.T., C.W'., or M.C.W. Range on R.T. 15 
miles. C.W. 50 miles. Superhot R.S. 1.F. 465 
kcle. B.F.O. etc. F 
R.S. valve line -op: 6K7, R.F.: 6E8 mixer. 
2 0K7 1.F'.1 6138 dot. A.F. phone output. 
T.X.: 6E8, mixer, B.F.O., EF50 buffer, EB34 
ADC, and output stage, which has to be de- 
commissioned to conform with OPO requirements. 
Transmitter /Receiver 229/241 me /s. local use 
op to 1 mile. Valve line -up CV6, 6K7 and liV6. 
intercom set 2 valve A.F. amplifier for vehicle crew 
rater- communlcatiun. Valve line -up 6K7 and OVO. 

A 2jin. meter is built in reading L.T. and H.T. 
voltages, drive etc. 
POWER UNIT. 12 volt DC input. Output 275 
volte 110 m /a. and 500 volte 50 m /a. Equipment 
is of American or Canadian manufacture and ie 

supplied in good condition. DA.10.0 
PRICE complete with Power Pack 7/f 

Carriage 17/6. 
19 set only £3.10,0 Carriage 10/ -. 7 
Power Unit only 

E1 Carriage 10/- 
Two 19 sets complete with £8.10.0 Power Packe 
Carriage 30 / -. 

Accessories 
Ilamlbook .. .. 1/6 P. & P. 6d. 
Connectors 6 pin ,. 7/6 P. & P. 2/6 
Control Bosee, Single, new .. 7/6 P. & P. 2/0 
Whip Aerials Sft. 6in... .. 7/6 P. & P. 2/6 

5ft. . 4/6 P. & P. 2/G 
Headphones lees mike insert 5/- P. & P. 2/6 
Variometere for 19 sets, less front panel but 
electrically sound, 7/6 each. P. & P. 3/6. 

0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 c 0 0 0 

TRANSISTOR SALE 
ó Mollard OC71 (P. & P. 3d.) 2/11 

5lnllera OA90 (P. & P. 301.1 1/11 
° Edlowan X 11202 Germanium diodes 
° (P. 0 P. Id.) 1/11 

Mallard 11A79 (P. & I' '3d ) 1/11 
° Transistor holder 3 -pin (P. O P. 3d.)....11d. each 

00000000000 00000000000 00 

MICRO ALLOY TRANSISTORS 
Mat 100 7/9 
Mat 101 8/8 
Mat 120 7/9 
Mat 121 8/8 
VHF Transistor ADT 140 15/- 

Above MAT'a postage paid 
Ferrite Slab Aerials imitable for transistor sete 
3/-. P. & P. 0.1. 

4G000000000000000000400 
RESISTOR COLOUR CODE INDICATOR 
Enables you to determine value of resistor at a 
glance. A must for the constructor. Price 1/6 
P. -& P. Id. 
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CRYSTAL CALIBRATOR TEST SET 

No. 7 Mk. I 
New ln Parohn cabin- 
et with circuit and 
m Itructions oa rear 
044 ,anal. Calf Sg 

° ates trans 
° etera and .. 

° receivers, S 

choices of cali- 
bration points' 
10, 100, 1,000 kc /e . apart, hartoonlo 
up to 20 Me /e. Operato. truco 2v. 
accumulator and 120v. ary baUcy. 
Price 22.16.0. P. & P. 718. 

o 

o 

0 

V.H.F. SIGNAL GENERATOR .O, I -130 -A 
o 

A fine instrument with erystal/ai.O. sarongs 
O 

100 to 150 me /e. Blow motion taming, with o 
simple easily read scale. Stepped output and 0 
adjustable amplitude. Require, only single 

h 0 
o plug in crystal, and power supply. aimenons: 
o B' s E' s 20', in sturdy black Track!, 9ulart 

carrying ease. Price 75/ -. P. 4 P. 5 / -. 

o 

o 
O 
O 

o 

O 

O 
o 
0 

o 

O 

4 CHANNEL TRANSISTORISED 
SOUND MIXER 

Add musical highlights plus additional sound 
effects to your tape -recorder. Thie Inetrtrment 
permits miring of 4 signals such as microphone, 
record player, radio tuner et.., into single 
output. Fully transistorised and sell contained 
in handsome cabinet. Price 56 /,,. P. & P. 2/6. 
Standard jack plugs to fit same, 2/6 each. 
P. & P. 6d. 2 for 4/8. P. & F. 9d. Chteme 
shielded 8/6 each. P. & P. 9d. '3 for 516. rest 
free. 
oo. . 00004 " -. 

9v. BATTERY CHARGER AND A.C. 
ELIMINATOR MODEL LA. 6P. 

A "must" for every transistor set owner) Bare 
those batteries by tvnning your transistor set 
direct frota AC mains this summer. Reactiva. 
all your old PP3 batteries. Unit contains neon 
indicator and standard battery connection 
with nearly 2 yards of mains loada and plug. 
Also snap cord for connection to set 

NOW ONLY 19/6 P. A P. 966 

LEAD ACID 

ACCUMULATORS 

(Unspillable) 
2 volts at 16 A.H. Brand New. 
Size 4 x 7 x tin. 4/11 each. S 

for 12/6. P. a P. 3/- per cull 

MORSE KEYS 
Morse key assembly. Rey with base, cover 
and terminal.. Com- 
plete with lead. 8/11. 
P. e P. /'. 2 Mores 
Keys fur 12/8 post -free. 

. 0 0 

HIGH IMPEDANCE PERSONAL 
LISTENING EARPIECE 

Suitable for all types of cry-etai sets and transis- 
tor sets. Complete with plug. 
P. & P. 

Price 4/11 4f 
'1' 

6d. 

0000400000004404000000000000000040000000000000000000004000040..40 

O00 

NEW WALK ROUND STORE OPEN IN LAMBERTS ARCADE, LOWER BRIGGATE, LEEDS 1. NEXT TO HALFORDS 
CYCLE SHOP. OPEN ALL DAY SATURDAY. 48 HOUR DESPATCH SERVICE. 

ALL MAIL ORDERS TO OUR BRIGGATE HOUSE ADDRESS. 
Postage rates apply to U.K. only 

TERMS: 

CASH WITH ORDER. 

6/- EXTRA ON C.O.D. 

ORDERE 

No 0.0.D. under 30 / -. 

TRADE 8UPPLIXE 

ORDERS PROM 

ABROAD WXL0011131D 

Thógbena 612 

SONA ELECTRONIC CO.(Dept. PW1 O), BRIGGATE HSE,1 3 ALBION PL, LEEDS,,m,a, 
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Brand new individually 
checked and guaranteed 

Kr76 e/6 
KTriC 
KT88 1188%- 

KT4t'ö1 4/6 
KTW63 

QV0417 e/_ 
RS 
KO411230 / 

80 - 

V A L V E S 4/- 

KTZ83 8/- 

ßK72 6/- 

9130 
81.30P 

12/6 
AC /°L 4/8 DL/419 16/. EF95 5/- LP2 101- 8P2 8/8 
ACP4 e/- ESOF 88/. EF18S 8/- L63 5 / -, 81.41 1/8 ACBPEN 5/- E1148 8/6 EF184 81- 968100 9 ¡- 8P81 1/8 
AL6O 6/. E1288 60/- EHT1 800/- M8142 122- 8P210 3/8 
AK8 61- 01415 80f- EL32 8/9 96114 6/- 8TV280/40 ARP 818 81324 12/6 ßL34 BI- MHLD610 /- 18/8 
A RP3 8/- EÁ50 1/- ELKS 6/- MLA 01- BTV70 /BO ARP12 2/8 EA73 7/. ßL38 17/8 N108 8/- 8/- ARP21 7/. EARCSO 5/- 10.41 7/- NE17 7/- 81721506 
ARP'24 8!8 EAC91 8/6 EL4'2 8/- NGT2 10/- 59 /_ AR P34 4!- EAE42 8/- EL50 8/. 0B'% 7/- T41 6/6 AKTPl 6/- EB34 1/8 ELSI 8/- 005 6/- TP22 5/- ATP4 2/8 EB91 3/- EL83 8/8 OD3 4/8 TP25 15 /- ATP7 5/8 EBC33 8/- EL84 6/- 024 4/- TTII 5/- ÁU7 56/- EBC4I 8/- EL8I 8/- PCC84 6/- TT15 861- BL83 10 /. EBC81 5/- EL91 4/6 POC85 7/- TTR31 46/- ßg4 8/- EBFSO 5/- EL95 6/- 1.1X789 7(8 T20ß30 4/. Bes 20 /- EBF83 7/8 EMSO 8/. PCF80 5/- TZ20 18 /. 8884 47/8 EBF89 6/9 ßM81 7/6 PCF89 eje TZ40 801- B'1194 16/- EC52 4/- EM84 6/3 PCF84 6/- U81 8!- BT19 26 /- EC53 12 /8 EM85 9/. PC1.81 9/. 1/12/14 8/- 
BT4b 160/. EC90 20/- 0eÚ208 6/- PCL83 B)8 UI8 8/.. BT83 86 /- E091 8/. ßY51 5/8 PCL84 7/- U25 11 /- CL;:iL 2/- ECC81 4/- EYSI 5/8 PCL88 9/- 1727 8/- CLS9 9/- S(á;82 6/- EY91 8/- PEN25 4/8 U52 5/. 
CV71 8/- ECC83 el- EZ40 5/- PEN46 3/- UABC80 4/6 
CV77 8/- 
CV102 1/- 

ECC84 6/8 
ECM 6/8 E280 6/6 

PEN'L20A81- 
1/Bß41 6% 

CV108 4/- 
CV4014 7/- 

ECC91 4/- 
ECFSU 6/8 F/8057 5/- PL38 18 /6 UBL21 6Ìe 

CV4016 6/- ECF82 7/- F /8081 5/- PL81 7/. UCCR3 8/8 
CV4025 10 /- ECH42 B/- F /6083 4/- PL82 5/- QCH42 8/8 
CV4046 40/. ECH81 6/. FW4/5008/6 PL83 6/- UCH81 6/- 
CY31 6/8 
Dl 1/8 

ECH83 7/6 
ECL80 6/8 

01/2880 2/- 
01 /371K 

PL84 6/- 
PM24A 6/- 

1/CL82 8/- 
UCL89 10/- 

D41 8/8 ECL82' 7/6 19/- PT15 10/- ÚL41 8/- 
1)81 8/- ECL83 10/- 060f20 6/- PT26H 716 ÚL84 6/0 
1)77 8/8 ECL86 10!- GUIS 85/- 1.T9ó96 7/8 QUb 7/- 
DÁ30 12(8 EF34 ¢/6 ßZ39 10/- P %4 14/- UQ9 áf8 
DA80 761- 05'37 8/8 OZ34 10/- PX2b 9/- ÚY91 716 
13ÁF86 6/- EF97 71- Há3 7/- PY99 9/6 V113 6/- 
DD41 4/- EF39 4/- H%á4 Eß/0 PY33 8/6 V1130 4/- 
DETS 81- EF40 8/- HL12200 PY80 5/8 V1507 6/- 
DF,T20 e/- EF62 6/- 10/- PY81 6/0 V1924 20/- 
DET25 16/- EF53 410 HUM E/8 PY89 5/- V2023 18/8 
DF73 6/- 2165 8/- HISS 8/. PY83 8/- V961.4ß 12 /- 
DF91 8 ¡- EF71 7/6 UL2ß1)D 6/- PY800 818 VP29 8/- 

D1'16 e/- EF74 4/- HVR9 
4/. 
. PZ1.75 12 /- VR99 8/- 

1)K92 8/0 EF80 6/- KU 30/- QP21 8/- V8105130 
DK98 618 EF81 8f- KT32 0/- QP95 6/- 5/- 
DL93 6/- EF86 9 ¡0 KT330 6/- QP239 6/- VR150 /3051- 
DL93 0/- EPA 8/- KT44 5/9 Qá150/15 VT4C 80/- 
1/L94 8/- EF89 3/9 KT63 4!- 10/- VU33A 4/- 
DL96 5/8 EF91 E/0 KM 18/9 @895/10 5/6 VÚ39 6/- 
1)L610 8/- EF92 2/- KT87 16/- @01202 81. V13316 4/- 

W21 6/- 5á/'237/M 6J4 9/. 1268 8/e 66 U1 .5704 9/. 
W119 8/- bR40Y 

19/- 
9- 67ßW { 

10/- 
8/6 l' -'A H8 111- 75 5/8 8081 7/- X118 81- 5T4 7/- d73ß 21- 12ÁT7 4/- 76 6/. 6064 6/- X145 81- 51140 4/0 eje 8/8 I.2AU7 61- 77 BIB 6080 EE /- 

61- YF 1/- 5X40 8/8 6J70 6/- 1.2AY7 10 /- 80 6/6 7495 2/- 
Y63 5/- SVIO 4/- BKOOT 5/8 12BA6 6/8 81 9/_ á013A ES /- Y63 4/- 6Y3GT 6/. 6K70 2/- 12BE6 7/- 8.2 8/- 80-'0 8/- 166 8/- 3Y3WGTB 6K7GT 4/8 12ß117 7/- 84 8/. 0001 3/- Z21 0/- 91- 6K8ß 8/- 1208 8/- 85A2 81- 9002 4/8 2á00Q 80/. óZ4ß 810 6K8OT 8/8 12Há 8l- 9001 8/- 9003 6/- Z8O1U 1ßl- 6Aá7 4/- 6Kß96 8/6 127ó0T E18 810VPT 9004 2/6 
lÁ3 3/. 8ÁC7 ß/- áK23 1¢/- 1277ßT 6/6 7 -pin 2i6 9008 418 
IA56T 6/- áA05 E/6 6Lß1/ BI- L2K7OT 2/- 22ß1.A 7/- 
1622 30/- ß6G7 8/- ßL6, 9/- I.3KRM 10/- _20TH 4/. C$. Tpees 105ßT 81- öA °B 10/- 6LCG 8/- 1'2Q70T 3/8 2A5DU 9/- CV159ö 1080T 8/- 6673 8/6 6L60 7/8 I.28A7 7/- 

1102 

A 6/6 10áJ1 5/- 1E70 7/6 eÁ77 8/- 6L70 4/- 12áC7 4/- E5/- 045Ú{1B11): IAN 3/- 6AK5 5/- 6L34 4/6 12gß7 3/- 81- 28/_ 1ß8ßT e/- BAKB 6/- 8LÚ20 5/9 12887 3/- 702- VCR97 28/- 1L4 2/8 6AK7 8/- 6.V'7 6/- 128.67 5/- 36áA 5/- VC8138301- 11LÁ8 6/- CALI e/- 6N70 5/9 128K76T3/- 3936 16/- V0ß1886 ILCU 7/- CALSW 7/. 6Q7ß 0/- 128NTGT 446A á/- 
II.114 4/- e696ß ß/8 ßR7 b/8 6/9 70ßA 801- VCH139A01 [N21ß 61- BAMB 4/- ß9A7 71- 128117 5/- 701A 10/- 31 /- 1N43 4/- /AQS 7/- 68A7GT 8/8 12Yí 2/- 7158 80 /- V0ß6178 1N70 4/- ä6@ßW 9/- 66K70T 41- 14L7 7/- 
IRi 6/- 6Aá6 4/- 6807 7/- 1óU2 e/- 7ß4A 15/- VCB517C01 Iß5 8/8 6Á97W 9/- 8407ßT 5)- 1902 15/- 

/- 6497G 22/6 68:17 51- 1903 10 /- gÓ3 

Sr: 
45/- 183 4/8 6AT6 8/8 68F30T 5/8 1906 9/- 

303 89/501.1 80/- IT4 2/- BAU6 7/- 88117 3/- 1907 BI- 
2A3 6/- OAX4 8/- 8áJ7 5/- 19 °1 6/- tl07BR 7l- SFP7A 25I- 
266 8/- 6B40 8/- RBJ7OT 5/6 19967 5f- 

808AM 8/e CMGB Tn5/- 2Ág 7/. BB7 8/- ä&l70- 818 2ßP4 18/. gll 17/6 OB18 12/6 9B9á 8/- 0880 8/6 6áK7 4/8 2188 9/- 
813 88/- ß1A 55/- 

2028 7/- 82A6 4/- ß8276T b/6 132ß0T 5/6 
815 86/_ 6ß97C 8601 - 2ß26A 2/- 6Sß6 4/3 08X7 3/6 2óY6 6/- 

2034 818 áB87 9/- Á0Q7 6/- 25240 6/6 á.29A 80/- Bpeelal 
2fHg ,84(8 ß8W6 9/- 6887 2!. 2525 7/8 8298 60/- Valres 
25 22 /6 6C4 8/- OU4ÛT 9/6 25ZBOT 8/6 

8308 44/- ACTS 430 2f45 gp /_ 6046 ß/p BVBG 6/- 281)7 6/- 
832 162- &CÚ97 810 21 lg/_ á06(1T 91- BVfiOT 5/6 30 6/- KSU 897 9/. 10 21321 6/. rum 4/- BVBM 8/- 30015 9/8 88 8$N2Á 

2 %a 8/- 80gß g/- B %4 8/0 9ßF6 6/8 
860 

14116:: 
98.10.0 

264 4/- 8080 3/- g %66 6!- 3ßF21 10/8 
SaBA 1 lß24 E5/- 

361108620/. BCHB 4 ¡6 OX66T 6/8 30H9 12 /- 884 1 2722 BE,10.0 
9Á146J i6/- 6021 80/. 6Yß0 0/- 30PLI 8/- 2J55 28 gA /187 /M 6-30L2 10/- ß5266T 7(- 954 

áD8 8/- 8Z4 6/- 35T 17/6 955 
ti/I! 

417A 30/- 

áD8 . 886 8/- -B7 7/6 35W4 5/- 950 3.7/92/E 
7100 

6/- 6F56 6/3 10 /- 8628 8/- 967 6/- 
714ÁY s4 

3B24 6l- BF30T 6/9 708 7/- 9524ßT 0/- 95áA 4(- 
793Á1B 601- 

3B2á 16/- 6F60 4/- 707 8/- 35256T 6/- 1612 5/. 725A ß0 /- 
5E29 30 /- 6F9ß 8/8 717 7/8 48 4/- 1819 5/_ 728A 19/- 
393ßT 7/6 6F13 4/6 7Q7 5/. 41MP 4/. 182'2 12 /. 
3V4 ßl9 

6F13 6!. 724 416 446/1ß0N 1623 0/- Transiter. 6F32 4/- 30/_ 1098 g/- 0C44 d/- 4177 36/- OFgg g¡- áD9 E/8 21586 6!- 1629 4/0 41046 6/ 4D1 4/- 6ßaß 2/6 9D3 3/ 50LBGT 8/- 2051 6/- 0072 7/- 5A1730 6/- áH2 6/- 9D4 3/8 536 7/6 40430 13/5 0081 7/- 5A174ß 6/- 6H8M 1/2 11E8 37/8 57 81- 4083 8/- 0082 10 /- LdNP OTHERS IN BTOOX 4nelsde Cathode Sop Tutu eed Special Polder. All Q.K. orders below !1 P. & P. 1/ -; over 81, 2 -; over 83, P. 2 P. tree O.O.D. 7/6 extra. Overseas Postage earn at wet EVERSHED MEGGER CIRCUIT MARCONI COMMUNICATION SWITCHES ROTARY "OAK" Type, TESTER. 2 ranges 0 to 1000 S2, 100 n RECEIVERS. CR.ISO. Frequency large selection. 
to 200,000 11. With tes: leads, leather coverage 2 -60 Mc /s in 5 bands. Two IFs. TRANSFORMER RELAY SUPPLY. 

1st 1,600 kc /s, 2nd 463 kc/s. Image signal Primary 230 v. Sec. 0- 27 -29 -31 at .05 amp., carrying case. Tested (4.19.6. P. & P. 3'6. 
protecting over 40 dB up to 30 Mc /s and IS/. P. & P. 5/ -. Á1188D RECEIVERS. Fully recondi. 
20.40 dB from 30-60 Mc /s. Self -checking ROTARY TRANSFORMER. 11.5.12.5 tinned, f55 rebuilt models, 085; brand 
calibration (built in calibrator). Stabilise- v. D.C. input. 300 v.200mA D.C. output, new, [95. Carriage paid U.K. 
Lion of supply and temperature corn- 301 -. P. & P. 151 , CHR HIGH RESISTANCE HEAD - 
pensation. Electrical and mechanical TELEPHONE HANDSET. Standard PHONES. New 161-. P. & P. 116. 
bandspread. Metering and visual tuning G.P.O. type, new, 121 -. P. & P. 2/ -. 32/9642. AERIALS each consisting of ten 
indicator. Bandpass from 100 c/s to 10 kc /s Large selection of mains and heavy duty 3fc., die. tubular screw -in sections, 
in 5 stages. Acoustic filter associated with L.F. TRANSFORMERS. 14fc. (7 section) whip aerial with adaptor 
100 c /s. Bandpass position for CW recep- VARIOMETER FOR No. 19 SET, to fit the 

stay 
rod, insulated base, stay 

tion. Faciiities for diversity reception. 1716 each. P. & P. 3f -. plate and stay assemblies, pegs, reamer, 
Excellent checked condition, [49. Mains Large Selection of SPARE PARTS for hammer etc. Absolutely brand new and 
P.S.U.byP.C. Radio, 04.10.0. Carriage 30/ -. 53 TRANSMITTERS. complete, ready to erect, in canvas bag. 
CR.150 /2. Frequency 1.5 -22 H.R.O. Senior. Table Model. In [2.19.6. P. & P. 10 /6. coverage 
Mc/s in 4 bands, all other features as in excellent, fully checked, and tested 
CR.150. Price [35. Carriage 30/-. condition (without coils and power pack), 
P.C. RADIO'S mains P.S.U. for 115.10.0. As above but rack mounted 
above, 90/ -. model, 014.10.0. 

R.209 RECEPTION SET. A 10 -valve 
high -grade superhet Receiver with facili- 
ties for receiving R/T (A.M. or F.M.) and 
CW frequency I Mc /s -20 Mc /s. Hermeti- 
cally sealed. Built on miniature valves and 
incorporating its own vibrator power - 
supply unit driven by a 6 v. battery (2) 
point connector included. The set pro- 
vides for reception from rod, open -wire 
or dipole aerial with built -in loudspeaker, 
or phone output. Dimensions: Length 
12in., width Ein., depth 9in. Weight 23 lb. 
In as new, tested and guaranteed condi- 
tion, 123.10.0, including special head- 
phone and supply leads. Carr. CI. 
ROTARY TRANSFORMER. 11.5- 
12.5 v. D.C. Input 300 v. 200 mA DC 
Output, 301-. P. & P. 15/ -. 

Original mains power pack for H.R.O. 
110/220 v. A.C. Brand new in original 
packing, 45/ -. P. & P. 4l -, CONNECTORS FOR T C S 
RECEIVER, TRANSMITTER AND 
REMOTE CONTROL, with original 
plugs on both ends. New f1.17.6 each 
P. & P. 2/6. 
CARBON INSET MICROPHONE 
G.P.O. type, 216. P. & P. 116. 

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

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

PANEL METERS (round) 
0-20 microamps 21" D.C. 79f- 
0-50 mitroamps 3" D.C. 451- 
0-50 microamps 2}" D.C,** 40e- 
0-100 microampa 2" D.C. 35/- 
0-100 microamps 2" D.C.** 3S1- 
0-200 microamps 2' D.C. 324 
0-500 microamps 2' D.C. 21/- 
0-500 microamps 2}' D.C. 30/- 
0-I mA* . 2' D.C. 19/6 
C-1 mA 3' D.C. 351- 
0-1 mA 3" D.C.** 35f- 

-5 mA 3" D.C. 45f- 
150-0-1,500 mA 3" D.C. 29f- 
C-15 v. 2" A.C. 1716 
0-50 v 21" D.C. 28/- 
0-150 v. 2}" A.C. 241- 
0-500 v. (shunt) 21" D.C. 201- 
0-5 kV 3" electrostatic 85f- 
0-IO kV 2}" D.C. 63I- 
Freq. 50-70 c/Sec. 125v 33" 52/- 
*"Weston", as usually used also in H.R.O. 
as "S" mecer. *Projection type. 
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October, 1964 PRACTICAL WIRELESS 499 

R.S.C. 
BRADFORD, 

LEICESTER, 

BRISTOL, BIRMINGHAM, DERBY, DARLINGTON, EDINBURGH, GLASGOW, HULL, PAGE '100 FOR 
LEEDS, LIVERPOOL, LONDON, MANCHESTER, MIDDLESBROUGH, SHEFFIELD ADDB.ESSES 

BASS -MAJOR 30 WATT GUITAR AMPLIFIER 
A MULTI -PURPOSE HIGH FIDELITY, HIGH OUTPUT UNIT 

FOR VOCAL AND INSTRUMENTALIST GROUPS 
Eminently suitable for bass, lead or rhythm guitar and all other musical 

instruments 
* Incorporating two 121n. heavy duty 25 -watt high flux (17,000 lines) loudspeakers with 

tin. diameter speech coils. 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.p.s. 
* Heavily made cabinet of convenient size 24 x 21 x 141n. has an exceptionally attractive 

covering In two contrasting tones of Vynair. * For 200 -250 v. to 50 c.o.s. A.C. mains operation. * Four lack socket Inputs and two independent vol. controls for simultaneous connection of up 'o 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 TW10E THE COST. 
Send S.A.E. for leaflet 391 Gns. OR DEPOSIT of 54.3.0 and 12 monthly 
payments of 53.9.11. Carr, 17/0. 

R.S.C. GS GUITAR AMPLIFIER 
5 -watt high quality Output. Incorporating 
high flux 12in. 10 watt 12.000 line loudspeaker 
Sensitivity 50 m.v. High impedance lack 
Input. Handsome strongly made cabinet 
(size 14 x 14 x 71n. approx.) finished in compli- 
mentary shades of Rexine /Tygan. 200 -250 
A.C. mains. 
£9.19.8 Payments 

DEPOSIT 
1of Q3. Ca 

monthly 
7/6 

ly 

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 or amplifier. 
Controls are Speed (frequency of interrup- 
tions). Depth (for heavy or light effect). 
Volume and Switch. Three sockets are for 
two inputs and Foot Switch. 4 Gns. ONLY dD / COMMUNICATION RECEIVERS CCotinuous r-- 
50/60 c.o.s. A.C. mains age 650 Kc/s to 30 Mc /e. 
operation. Frequencies Illuminated slide rule dial. 
covered 550 Kc /s to 30 Mc /s « s: Edgewise S' meter, 0 -100 
continuous. Incorporates logging scale. Built in 'Q' 
5ín. speaker. Slide rule Ir.-= - -x- multiplier aerial trimmer, 
tuning dial, 'S' meter, electrical electrical bandspread, noise 
Internal ferrite aerial for I[ tri limiter, controls are: Funo- 
medium wave. Telescopic -- =-/c Lion switch, audio gain, 
whip aerial 59in. 10 section ---. -r selectivity. frequency (B. 
for short waves. Fitted Y -'.' P.O.). Band selector. I.F. 
sockets for optional out- 4 gain, trimmer. A.V.C./ 
door aerial. Headphone, M.V.C. Switch. ANL 
external speaker socket. switch. main tuning, band- 
Other features are electrical bandspread spread tuning. Output for H /Phones or 
tuning. 0 -100 logging scale. Noise limiter, standard speaker. Provides 1.6 watts out - 
A.V.C., H.F.O., stand by switch. Size approx. put. Size 15 x 10 x 711n. For 220/240v. 50/60 
14 x 81 x Olin. Handsome grey crackle c.o.s. A.C. mains. A highly efficient receiver 
finished metal cabinet with chromium representing exceptional value at only 
fittings. Brand new with full instructions 40 Gns. manual. Usual guarantee. Post Free. TERMS: Deposit 53.15.0, and nine monthly 
payments of 152/3. TERMS: Deposit 55.4.0, and nine monthly 
Cash price If cleared Only£24.15.0 Carr. payments of 91/2. 

in 3 months. Free. Cash price if settled in 3 months. 

HEAVY DUTY LOUDSPEAKERS IN 
SUBSTANTIAL REXINE COVERED 
CABINETS. Type BGl. Suitable for Bass 
Guitar. Speaker Unit 151n., High Flux, 
15 ohms, 30 watts. Cabinet size approx. 
24 x 21 x 13ín. Only 194 gas. Or Deposit 
48/- and 12 monthly payments of 34/-. 
Type BG3 /2. Suitable Bass and Lead 
Guitar. Two 12ín. high flux 15 ohm 25 watt 
speakers. one with aluminium speech coil 
and dual cone to provide smooth frequency 
response from 25 to 17,000 c.o.s. Cabinet 
size approx. 30 x 21 x 14ín. Covered in two 

HI -91 10 -WATT AMPLIFIERS. Resins 
ti 

Rating 50 watts. Only 
gaud 

Brand New Complete te $7.19.6 ¡err. Or Deposit 28.7.8 and 12 monthly payments 

Manufactuers' discontinued Model. Push- F A N E EXTRA HEAVY DUTY 
Pull output. Latest high efficiency valves. LOUDSPEAKER 15in. TYPE 163. 
Dual separately controlled Inputs for 40 watts. Total flux 375,000 lines. Ex- 
"Mike ". Separate Bass and Treble Controls. tremely high sensitivity. 15 ohm voice 
High Sensitivity. Output for 3 or 15 ohm coil. Only 18 Oros, or Deposit 87/8 and 
speaker. Guaranteed tested and in perfent 12 monthly paymnts of 31 /0. 
working order. FANE EXTRA HEAVY I. /SPEAKER 

188. 18ín., 15 ohms, 60 watts 31n. diem. 
LARGE REXINE COVF.REDSPEAKEO Speech Coil. Total Flux 375,000 lines. 
CABINETS Full range for 12', 15' and 18' High sensitivity. ONLY 24 gas. or Deposit 
Speakers. Cash or H.P. 55/ and 12 monthly payments of 42/9 
Send S.A.E. for leaflet. Send S.A.E. for leaflet on 163 and 183. 

R.S.C. SENIOR 15 WATT LEAD or 
RHYTHM GUITAR AMPLIFIER 
High -fidelity push -pull out- 
put. Separate bass and 
treble "cut" and boost" 
controls. Twin separately 
controlled inputs so that 
two instrumente or "mike" 
and pick -ups can be used at 
the same time. Loud- 
speaker is a heavy duty 
high flux 12ín. 20 watt 
model with cast chassis. 
Cabinet is well made and 
finished as Junior Model 
Size approx. 18 x 18 x lin. 
Only 19 Gns. Carr' 

10 ¡- 

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 conch. 
Lions. Rating 25 watts. Individual 
bass and treble controls give 
ample "boost" and 'out". Two 
high impedance jack socket in- 
puts are separately controlled. 
All controls are conveniently 
positioned In a recess on top of the 
cabinet. Cabinet is of substantial 
construction and attractively fin- 
ished in two contrasting tones of 
Rexine and Vynair. Size approx. 
29 x 21 x 131n. Operation from 200- 

250 v. 50 c.o.s. A.C. mains. 
Send S.A.E. for leaflept. 

12 291G ns. monthly payments oaff5118. 
Carr. 17 /6. 
TRANSRECEIVERS. Two-way Trans- 
mitter Receivers. 8 transistor S/H circuit. 
Crystal controlled range up to 5 miles 
according to conditions. Size of each unit 
64 x 3 x loin. Complete with batteries, 
Telescopio aerials and leather cases. 
Brand new guaranteed. £25.0.0 Pair. 
LOMPLETE POWER PACK KIT, 19/11 
Consisting of Mains Trane.. Metal Recti- 
fier, Double electrolytic. smoothing choke 
chassis and circuit. For 250 -250 v. A.C. 
mains. Output v. 60 RA. 6.3 v., 2 a. 

'POW K. 89)9g. Louvred 
metal case only 8 x 5 x 21,in. Stove 
enamelled. For 250 -SO v. A.C. mains. 
Output at 4 pm plug and socket 250 v. 
60 mA, fully smoothed at e:3 v. 2 a. Suit- 
able for power requirements of almost 
any Pre -amp. or Radio Tipper. 
U.S.C. BABY ALARM or INTER - 
CONIM. KIT. Complete sat of parts with 
diagrams. etc. Housed in two polished 
walnut finished cabinets of pleasing 
design. High sensitivity. For MO -250 v. 
A.C. mains. Fully isolated. Controllable 
at both unite. An intercomm. of this class 
would normally cost 820 -00. Only 89/8, 
carr. 5/- or assembled ready for use 8 Ens. 

Send S.A.E. for leaflet. Or DEPOSIT 39/11 
and twelve monthly payments of 83/4. 

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

6/12 v. la. .. 3 /11 24 v. 20 amp. . 89/9 
6/12 V. 2a... 6 /11 H.T. TYPES H.W. 
8/12 v. 3a... 9/9 150 v. 90 mA .. 3/9 
6/12 v. 4a. .. 12/3 260 v. 50 mA .. 3/11 
8/12 v. 6a. .. 15/3 250 v. 60 mA .. 4/11 
8/12 v. 10a. .. 28/9 250 v. 80 mA ,. 5 /11 
6/12 v. 15a. .. 35/9 250 v. 250 mA .. 11/9 
CONTACT COOLED. 260 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. TRANSISTOR SALE. Muliard 0071 3/9, 

0C45 4/1191. OC44 4/11. OC7$ 4/9. OC81 4//811. 

XÄÌí1883 /9, XXB 13 8/9, X3104 8/9 XC1OIA 
3/9. Postage 6d. Lor LID 3 Transistors. 
Ex. GOVT. SMOOTHING CHOKES. 
200 mA, 3-5 H. 60 ohms. 

YParmeko. 
8/9: 

1100 
mA, 

10 H I 0 ohms 
mA. 1 

WO; 80 mA. 208g H. 

50 mA, 50 H 1,000 ohms 8 9; 100 mA ®10 H, 
100 ohms 8 /ó; 60 mA, 8 -10 31. 250 ohms 2/1 

RECTIFIERS AMPS gig 
(BRIDGE) F.W. ONLY 
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(Manchester) RS. . . Ltd. 
MAIL ORDERS TO: 
54 WELLINGTON STREET, LEEDS I 

Terms: C.W.O. or C.O.D. No C.O.D. 
under LI. Postage 219 extra under L2. 
416 extra under L5. Trade Supplied. 

S.A.E. with all enquiries, please. Personal 
shoppers welcomed at any of the branches 
below. Open all day Saturday. 

BRADFORD 54 Morley Street. 
Nr. Alhambra Theatre 

(Half -day Wednesday) 

BRISTOL 14 Lower Castle Street 
Open 5th October 

BIRMINGHAM 6 ade, oestern 
(No half day) Snow Hill Station 

DERBY 26 Osmaston Rd., The Spot 
(Half -day Wednesday) 

DARLINGTON Wyuj s d(Half -day 
Wednesday) 

EDINBURGH 133 Leith Street 
(Half -day Wed.) 

GLASGOW 326 Argyle Street 
(Half -day Tuesday) 

HULL SI Savile Street 
(Half -day Thursday) 

LEICESTER 32 High Street 
(Half -day Thursday) 

LEEDS 5 -7 County (Mecca) Arcade 
(No half -day dosing) 

LIVERPOOL 73 Dale Street 
(No half -day closing) 

LONDON 238 Edgware Road 
(Half -day Thursday) 

MANCHESTER 8110 
k Brown 

St. 
Street) 

(No half -day) 

MIDDLESBROUGH 106íN d: 
(Half -day Wednesday) 

SHEFFIELD 13 Exchange Street. 
Castle Market Bldgs. 
(Half -day Thursday) 

EX. GOY. 2Y. ACCUMULATORS 
16 A.H. Size 7 x 4 x 2 ins. Brand new, 4/9 
each. Three for 12/6. carr. 5 / -. 

JASON FMTI 
V.H.F. /F.M. Radio Tuner design. Total 
cost of parts including valves, Tuning 
dial, Escutcheon, etc., £6.19.6. 

LINEAR L45 MINIATURE 4-3 WATT 
QUALITY AMPLIFIER. Suitable for 
any record playing unit and most micro- 
phones. Negative feed -back 12 dB. Separ- 
ate Bass and Treble Controls. For mains 
200 -250 v. 50 c /s. Output for 2 -3 ohm speak- 
er. Mullard valves EZ80. ECC83, EL84. 
Size only 7 x 5 x 51 in. high. Guaranteed 
12 months. Only 8 gns. Send S.A.E. for 
leaflet. Terms: Deposit 24/9 and 5 month- 
ly payments of 24/9. 

R.S.C. 30 -WATT ULTRA LINEAR 
HIGH FIDELITY AMPLIFIER A10 
A highly sensitive Push -Pull high output 
unit with self -contained Pre -amp. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
70 dB down. Frequency response t3 dB 
30- 20,000 c /s. A specially designed section- 
ally wound ultra linear output transformer 
is used with 807 output valves. All com- 
ponents are chosen for reliability. Six 
valves are used EF86, EF86, ECC83, 807. 
807, GZ34. Separate Bass and Treble Con- 
trols are provided. Minimum input required 
for full output Is only 12 millivolts so that 
ANY KIND OF MICROPHONE OR 
PICK -UP IS SUITABLE. The unit is 
designed for CLUBS, SCHOOLS. 
THEATRES, DANCE HALLS or OUT- 
DOOR FUNCTIONS, etc. For use with 
Electronic ORGAN, GUITAR, STRING 
BASS. etc. For standard or long- playing 
records. OUTPUT SOCKET PROVIDES 
L.T. and H.T. for RADIO FEEDER UNIT. 
An extra input with associated vol. control 
is provided so that two separate inputs such 
as Gram and "Mike" can be mixed. 
Amplifier operates on 200-250 v. 50 c /s. A.C. 
Mains and has output for 3 and 15 ohm 
speakers. Complete Kit of parts with fully 

punched chassis and point - 
to -point wiring diagrams 
and instructions. If required 
perforated 
ing h ndés cover 

an be 
with 

uppli d 
for 1919. The amplifier can be supplied, fac- 
tory built with ELM output valves and 
12 months' guarantee, for 14 gns. Send 
S.A.E. for leaflet. 
TERMS: DEPOSIT 33/9 and 9 monthly 
payments of 33/9. 
Suitable microphones and speakers avail- 
able at competitive prices. 

FANE HEAVY DUTY HI -FI SPEAKERS 
12in. 15 ohms. Cast chassis. Exceptionally 
robust 2in. diam. Voice Coil Assemblies. 
122 /10 20watt,5 gns. 122í10A 20watt, 6 gns. 
122/12 20watt, 7 gns. 122 /12A20watt, 8 ens. 
122/14 22watt, 9 gns. 122í14A 22watt, 10 gns. 
122 /17 25watt ,£11.17.6122/17A25watt,£12.17.8 
15in. 15 ohms. Cast chassis. Exceptionally 
robust 2in. diam. Voice Coil Assemblies. 
152 /12 20watt,12 gns. 152 /12A 20watt, 13 gns. 
152 /1427watt. 14 gas. 152 /14A 27watt, 15 gns 
152/17 35watt, 18 gns. 152 /17A 35watt, 17 gns. 
"A" indicates dual cone type. 30-17.000 
c.p.e. Send S.A.E. for leaflets. Terms 
available 

11 Gns. 
Carr. 10 /- 

12in. 10 WAIT HIGH QUALITY 
LOUDSPEAKER. 
In walnut veneered 
cabinet- Gauss 12.000 
lines. Speech coil 3 
ohms or 15 ohms. 
Only £4.19.6. Carr. 
5 / -. Terms: Deposit 
11/3 and 9 monthly 
payments of 11/3. 
¡lin. 20 WAIT HI- 
FI LOUDSPEAK- 
ERS IN CABINETS. 
Size 18 x 18 x 10ín. 
Finish as above. Terms: Deposit 7/9 and 9 monthly pay- 

ments of 17/9. Only 27.19.6. Carr. 8/6. For larger types see page 499. 
R.S.C. CORNER CONSOLE CABINETS 

Polished walnut veneer 
finish. Pleasing design. 
JUNIOR MODEL. 
Size 20 x 11 x 8in. for 
8 x 5in. or 10 x 6ín. speakers. £2.9.9. 
STANDARD MODEL 
Size 27 x 18 x 12ín. for 
8 or loin, speakers, 
24.11.9. 
SENIOR MODEL. 
Size 30 x 20 x 15in. for 
12in. Speaker. Suitable 
Speaker systems be- 
low. Only 7 gns. 
AUDIOTRINE ID -F1 SPEAKER SYS- 
TEMS. Consisting of matched. 121n. 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 surprising- 
ly realistic reproduction. Standard 10 watt 
rating 24.19.9. Carr. 5/ -. Or Senior 15 watt. 
28.19.9. Carr. 7/6. 
R.S.C. BASS REFLEX CABINETS, 
JUNIOR MODEL. Specially designed 
for W.B. HF1012 Speaker, but suitable for 
any good quality 10ín. speaker. Acousti- 
cally lined and ported. Polished walnut 
veneer finish. Size 18 x 12 x 10in. Handsome 
appearance. Ensure superb reproduction 
for only £3.19.6. 
STANDARD MODEL. As above but for 
12ín. speakers. Size 20 x 15 x 13ín. For 
vertical or horizontal use, 25.19.6. Set 
oft s with brass ferrules 1:/8. 

R.S.C. 4/5 WATT AS HIGH -GAIN AMPLIFIER 
A highly- sensitive 4 -valve quality amplifier for the home, 
small club, etc. Only 50 millivolts input is required 
for full output so that it is suitable for use with the latest 
High-fidelity pick -up heads, in addition to all other 
types of pick -ups and practically all "mikes ". Separate 
Bass and Treble Controls are provided. These give full 
long- playing record equalisation. Hum level is negligible 
being 71 dB down, 15 dB of Negative feedback is used. 
R.T. of 300 v. 25 mA and L.T. of 6.3 v. 1.5 a. is available for 
the supply of a Radio Feeder Unit, or Tape -Deck pre- 
amplifier. For A.C. mains input of 200- 230 -250 v. 50 c /s. 

Output for 2-3 ohms speaker. Chassis is not alive. Kit is complete in every detail 
and includes fully punched chassis (with baseplate) with Blue Hammer finish and 
point -to -point wiring diagrams and instructions. Exceptional value at only 24.15.0. 
or assembled ready for use 25/- extra. Plus 3/6 carr., or deposit 22/6 and 5 monthly 
payments of 22/6 for assembled unit. 
THE SKYFOUR T.R.F. RECEIVER. 
A design for a 3 valve long and medium 
wave 200-250 v. A.C. Mains receiver with 
selenium rectifier. High gain H.F. stage 
and low distortion detector. Valve line -up 
610, SP61, 6V6G. Selectivity and quality 
excellent. Simple to construct. Point -to- 
Point wiring diagrams. instructions and 
parts list 1/9, maximum building costs 
£4.19.6. inc. attractive walnut veneered 
wood cabinet 12 x 61 x 51in. 
TWEETERS. R.A. 3 ohm. 25/9: 15 ohm, 25/9 
R.A. 12ín. DUAI. CONE 3 ohm 8 watt 
Speakers. Ideal for Stereo. Only 39/9 ea. 

R.S.C. BATTERY TO MAI NS CONVERSION UNITS 
R.S.C. BATTERY TO MAINS 
Type BM1. An all -dry battery 
eliminator. Size 51 x 41 x 2in. 
approx. Completely replaces 
battery supplying 1.4 v. and 
90 v. where A.C. mains 200 -250 
v. 50 c/s is available. Suitable 
for all battery portable 
receivers requiring 1.4 and 
90 v. This includes low con- 
sumption types. Complete 
kit with diagrams, 39/9. or 
ready to use, 46/6. 

Type BM2. Size 8 x 51 x 211n. 
Supplies 120 v. 90 v. and 60 v. 
40 mA and 2 v. 0.4 a. to 1 amp. 
fully smoothed. Thereby 
completely replacing both 
H.T. batteries and L.T. 2 v. 
accumulators when con 
nected to A.C. mains supply 
200/500 v. 50 c /s. SUITABLE 
FOR ALL BATTERY RE- 
CEIVERS normally using 
2 v. accumulators. Complete 

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

P.M. SPEAKERS. loin. W.B. "Stentorian" 
3 or 15 ohms type HF 101210 watts, hi- fidelity 
type. Recommended for use with our.All 
Amplifier, £4.12.8. 12ín. R.A. 3 ohms 10 watts 
(12,000 lines). 59/9. 

ARMSTRONG, DOLCI, LINEAR, 
ROGERS, LEAK and JASON EQUIP- 
MENT, GOODMANS, W.B. AND 
FANE SPEAKERS. GARRARD AND 
GOLDRING T /TABLES CASH or,H.P. 
SUPERHET FEEDER UNIT. besign of 
a high quality Radio Tuner (specially 
suitable for use with our - Amplifiers). 
Delayed A.V. /C. Controls are Tuning. 
W /Ch. and Vol. Only 250 v. 15 mA H.T. and 
L.T. of 6.3 v. 1 amp. required from amplifier. 
Size approx. 9 x 6 x lin. high. Simple align- 
ment procedure. Point- to-Point wiring 
diagrams, instructions and priced parts list 
with illustrations, 2/6. Total building cost 
25.5.0. S.A.E. for leaflet. 
MULTI -METER, CARY Ml. Sensitivity 
2,000 ohms per volt. A.C. -and D.C., 54/ -. 
A.I0. Basic Meter sensitivity 155 micro - 
amps A.C. and D.C. ranges 24.11.6. 8.40. 
Sensitivity up to 10,000 ohms per volt A.C. 
and D.C., 26.2.8. TMK5(10 30600 ohms per 
volt, with overload buzzer, 28.19.8. 
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AUDIOTRINE HI -FI TAPE RECORDER KIT 25 
GNS. 

REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN AN HOUR 
2 17 8 

Incorporating the latest Collaro Studio Tape Transcriptor. The Audiotrine High Quality Tape Amplifier 
with negative feedback equalisation for each of 3 speeds. High Flux P.M. Speaker. empty Tape Spool. a 
Reel of Best Quality Tape and a Handsome Portable Carrying Cabinet tastefully covered In two con- 
trasting shades of Rexine and Vynair, size 141 x 15 x Ellin, high and circuit. Total cost it purchased ind- 
ividually approximately £40. Performance equal to units In the £60 -280 class. S.A.E. for leaflets. 
TERMS. Deposit £2.13.9 and 12 monthly payments of 441 -. Cash price if settled in 3 months. 

ONLY 3 

.HIGH FIDELITY 12 -14 WATT AMPLIFIER TYPE All PAIRS OF 

PUSH -PULL ULTRA LINEAR SOLDERED 

OUTPUT 'BUILT-IN' TONE M.4"- 
JOINTS 

CONTROL PRE -AMP STAGES x4a u :. ::: ,A MAINS 
Two input sockets with associated controls 
allow mixing of "mike" and gram.. as in A10 
High sensitivity. Includes 5 valves. ECC83. 
ECC83. EL84, EL84, EZ81. High Quality sec- 
tionally wound output transformer specially 
designed for Ultra Linear operation and reli- 
able small condensers of current manufac- 
ture. INDIVIDUAL CONTROLS FOR BASS 
AND TREBLE "Lift" and "Cut ". Frequency 
response ± 3 dB 30- 30,000 c /s. Six negative 
feedback loops. Hum level 60 dB down. ONLY 
23 millivolts INPyPeUT required for FULL OUTPUT. Suitable for use with 

ggall 
makes and 

types 
RD or LONG 

and microphones. 
or 

with 
INSTRUMENTSrsuch as 

STRING BASS, LEAD OR RHYTHM GUITARS. etc. 11:11tlt IOTT RECORDING HEADS. OUTPUT SOCKET with plug provides 300 v. 30 mA, and 6.1 v. 1.5 a. For supply of a Hlgh Impedance, Record /Playback 15/ -. RADIO FEEDER UNIT. Size approx. 12 x 9 x Tin. For A.C. mains 200 -25ov. 50 e.p.s. Output Low Impedance, Erase 10l -. for 3 and 15 ohms sreakers. Kit is s omplete to last nut. C hams is fully punched. Full 
pp instructions and pnirt -to -point wiring diagrams supplied. Only 8 Gns. Cai,. latest 4c I' AIh turn onipiete 

and with 
iOr factory built 51/- extra. t0l -. 
If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS CRYSTAL JIICROPHONES. Hand type 
ON ASSEMBLED UNITS. DEFOSI1 24/9 and i) monthly payments of 24/9. Send NP11014/9. R.T.C. 19/9, Acos Mie 40 25/9. 
S.A.E. for illustrated leaflet detailing Cabinets, Speakers, Microphones. etc.. with cash Acos Mic 45 29/9, Stick type Acos 39 -1 
and credit terms. 39/9, BM3 with neck band and heavy table 

stand 59/9. Lapel type 29/9. 
COLLARD JUNIOR. 4-aped Single 
Player Unit and Crystal Pick -up with hi-fi 
Turnover head. Only £3.19.6. 
B.S.R. UA14 4 -ep'd AUTO -CHANGERS 
with hi -fi turnover bead. 28.19.8. Carr. 4/6. 
GARRARD AUTO -SLIM 4 -SPEED 
AUTO- CHANGER with high, fidelity 

AC mains. 
model. 

27.17.6. Car 
For v. 

GARRARD ATt AUTO -SLIM DE- 
LUXE 4 -SPEED AUTOCFIANGERS. 

mTurnover ains. 1.9 
GC8 

.0. 
head, for 200 -250 v. A.C. 

£ 
GLBA MINUATURE 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. ains. Size 
11} x al x 21ín. Controls: Vol,. and Tone 
with Switch. Only 59/6. 

R.S.C. GRAM. AMPLIFIER KIT. 3 
watts output. Negative feedback. Controls 
Vol., Tone and Switch. Mains operation 
500-250 v. A.C. Fully isolated chassis. 
Circuit, etc.. supplied. Only 39/2. Carr. 3/9. 
HI -FI CRYSTAL PICK -UP HEADS. 
(Cartridges.) Acos Standard replacement 
for Garrard, B.S.R. and Collaro. 16/9. 
Acos Stereo -Monaural, 20/9. Rosette 
Stereo -Monaural 39/8.5.8.x. Stereo 39/9. 
BRADMATIC RECORDING HEADS. 
High Impedance Record/Playback 22 /, 
Low Impedance Erase 12/8. 

LINEAR TAPE PRE -AMPLIFIER. Type LP /1, Switched Negative feedback 
Equalisation. Positions for Record I lin., 831n., 711n. and Playback. EM84 Recording 
Level Indicator. Designed primarily as the link between a Collaro Tape Tras- 
seriptor and a high fidelity amplifier, but suitable for almost any Tape Deck. 
Only 9 gne. S.A.E. for leaflet. 

R.S.C. STEREO/TEN HIGH QUALITY AMPLIFIER 
A complete set of parts for Une construction of a stereo 
phonic amplifier giving 5 watts high quality output on 
each channel (total 10 watts). Sensitivity 1s 50 milli- 
volts. Suitable for all crystal stereo heads. Ganged 
Bass and Treble Control give equal variation for "lift" 
and "cut". Provision is made for use as straight 
(monaural) 10 -watt amplifier. Valve line -up ECCEI. 
ECC83, EL84, EL84 EZ81. Outputs for 2-3 ohm speakers. 
Point -to -Point wiring diagrams and in- 
structions supplied. Send S.A.E. for leaflet 8 Gns. 
Full constructional details and price list 2/6. Carr. 10 / -. 

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

SENSATIONAL 
STEREO OFFER 

A complete set of parts 4 Gins. to construct of a good 
quality Stereo amplifier with an 
undistorted output total 6 watts. 
For A.C. mains input of 200 -250 v. 
Sensitivity 130 m.v. Ganged Vol. 
and Tone Controls. Preset balance 
control. Full instructions and 
wiring diagrams supplied. Stereo 
Pick-up Head 19/9 extra with above 
'sly. 

R.S.C. BATTERY CHARGING EQUIPMENT Guarant..d il month. 
All for A.C. Mains 200- 250v., 50c,'í. BATTERY CHARGER KITS 

HEAVY DUTY CHARGER KIT 

C'/12 
v. 8 amps., variable output. 

onsisting of Mains Transforme 
0 -200 -230 -250 v.: F.W. (Brill; z) . elen- 
ium Rectifier; Ammeter, Variable 
Charge Rate Selector Panels, 
Plugs, Fuses. Fuseholder and 
ircult , . Car . 4 6 

R.S.C. MAINS TRAN 

ASSEMBLED 
4 snips 6/12 v. 
Fl tted Am- meter and variable 
charge rate 
selector. Also 
selector plug 
for 6 v. or 12 v. 

charging. Louvred steel case with stoved 
grey hammer finish. Fused and ready 
for use with mains and output 69'9 
leads and battery clips. Carr. 9/6. 
Terms: Deposit 12/- and 5 monthly 
payments of 12/ -. 

ASSEMBLED 
4/12 1. 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. 
399 Carr. 

3/9. 
6 /12v. 1 amp. 27/9 
Less meter. 

CHARGER KIT, 12 v. II AMP or 24 a. 7 AMP 
Consisting of mains trans. 200 -230 -250 v. F.W. (Bridge) selen- 
ium Rectifier. Ammeter. Fuses. Variable Resistor, Heavy 
Steel Stove enamelled case and Circuit. Only £9.19 8. Carr. 
15 -. Pleas - s e if 12 v.. v It re u red. 

SFORMERS tG U.4RANTEED) 
Interleaved and Impregnated. Prim- 
aries 200- 230 -210 5. 50 c /s. Screened 
TOP SIIROUDED DROP THROUGH 
250- 0 -250v. 70mA, 6.3e. 2a, 0- 5 -6.3v. 2a 

1177/g9 

3/...0-0-250v. 100mA, 6.3v. 3a, 8 
0-5-6.3v. 

. a .. 21 /9 
230- 0 -250v. 100mA, 6.3v. 3.5a, C.T. .. 19/9 
250 -0-250v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 27/9 
300- 0 -303v. 130mA, 6.3ví 4a, 8.3v. la, for 

Mullard 810 Amplifier . .. 33/9 
300 -0-300v. 100mA, 63v. 4a, 0- 5 -6.3v. 3a 27/9 
350- 0 -350v, 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 27/9 
3.10.0 -330v. 150mA, 0.3v. 4a. 0- 5 -6.3v. 3a 35/9 
FULLY SHROUDED UPRIGHT 
250- 0 -230v. 60mA, 6.3v. 2a. 0- 5 -6.3v. 2a 

Midget type 21 x 3 x 31n. .'. 17/11 
250- 0 -230v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 28/9 
300- 0 -300v. 100mA, 6.3v. 4a. 5v. 3a .. 25/9 
300- 0 -300v. 130mA, 6.3v. 4a, C.T. 6.35. 

la, for Mullard Amplifier .. 35/9 
350- 0 -350v. 100mA. 6.3v. 9a. 0- 5 -6.3v. 3a 29/9 
350.0 -350v. 150mA, 6.3v. 4a, 0- 5 -6.3v. 3a 37/9 

Consisting of Mains 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 
6 v. or 12 v. 2 amps. 25/9 
8 v. or 12 v. 2 amps. inclu- 
sive of Ammeter 35/9 
8 v. or 12 v. 4 amps. with 
Ammeter and variable 
charge rate selector 52/9 

CHARGER AMMETERS 
0 -1.5 a., 0-4 a., 0-7 a.. 8/9 each 
CHARGER KIT, 12v. 10 Amp. 
with variable charge rate 
adiustment and ammeter. 
£.1'.:. Carr. 10 

FULLY SH OU ED (continued 
425-0-425v. 200mA. 6.3v. 9a. C.T. 5v. 3a 57/9 
923- 0 -923v. 200mA, 6.3v. 4a. C.T., 6.3v. 

9a, C.T., 6v. 3a .. 59/9 
450- 0 -450v, 250mA, 6,3v. 4a, C.T. 5v. 3a 89/9 
OUTPUT TRANSFORMERS 
Midget Battery Pentode 66:1 for 394, 

etc. 
Small Pentode, 5,0000 to 30 .. .. 
Small Pentode 7/8,0000 to 30 .. 
Standard Pentode 5,0000 to 30 .. 
Standard Pentode 7,0000 to 30 .. 
10,0000 to 30 
Push -Pull 8 watts. EL84, or 6V6 1030 

or matched to 15 O 
Push -Pull 10 -12 watts to match 8V6 or 

ELB4 to 3 -5 -9 to 15 0 .. .. 19/9 
Following types for 3 and 150 sneakers 
Push -Pull 10-12 watts 6V8 or EL84 .. 18/9 
Push -Pull 15 -18 watts, 6L6, KT66 .. 22/9 
Push -Pull Mullard 510 Ultra Linear .. 29/9 
Push -Pull 20 watts, sectionally wound 

6L0, KT(i6, ELM. etc. .. .. .. 49/9 

4/6 
4/8 

5/9 

9/9 

MIDGET MAINS Primaries 200 -250 v. 
50 c/s. 250v. 60mA, 6.3v. 2a .. , . 11/8 
250 -0-250v. 80mA. 8.3v. 2a - 12/11 
Both above size 21 x 21 x 21in. 
FILAMENT TRANSFORMERS 
All with 200 -250v. 50 c/s primaries 6.3v. 
1.5a., 5/9; 63v. 2a, 7/8: 0- 4 -4.3v. 2a, 7/9: 
12v. la, 7/11: 6.3v. 3a. 8/11: 6-3v. 6a, 17/8: 
12v. 1.5a, twice, 17/8. 
SMOOTHING CHOKES 
I50mA. 7 -10 H, 230 ohms .. 11/9 
100mA. 10H, 200 ohms .. 8/9 
80mA, 1011, 350 ohms .. .. .. 5/9 
60mA, 10H, 400 Ohms .. .. .. 4/11 
CHARGER TRANSFORMERS 
All with 200- 230 -250v. 50 eN Primaries: 
0- 9-15v. lita. 12/9' 0- 9 -15v. 2a, 14/9: 0- 9.15v. 
3a, 16 /9:0- 9- 15v.5a, 19/9: 0-9 13v. 6a. 23/9: 
0- 9 -15v. 8a. 28/9. 
AUTO (Step up /Sien down) TRANS. 

0- 110/120- 230/250v. 50-80 watts, 13/9: 250 
watts, 39/9: 150 watts, 27/9. 
MICROPHONE TRANSFORMERS 
120: 1 high grade. clamped. 5/9. 
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ladt2670100/BARGAINS 

FREE OFFER 
ELECTRIC 

SOLDERING IRON 
with the 
POCKET 

MULTI -METER 
See item No. 7 

for further details 

1. CYLDON A.Y. F.Y. PERMEABILITY TUNER FOR ALL TRANSISTOR 
OPERATION. Size 2} z 2 fin. approx. By famous manufacturer. A.M. 
I.E. 470 Kc /s. F.M.-I.F. 10.7 Mc /s. A.M. coverage from 1620 Kc /e -525 
He /s. F.M. coverage 108 Mc /e88 Me /e Circuit diagrams 2/8. FREE 
with Tuner, let, led, 3rd A.M. I.F.'e. let, 2nd, 3rd and 4th F.M. 
I.F.'s. V.H.F. Ose. choke, A.M. I.F. trap, A.F. 114 and A.F. 115, 
All the above are the R.F. end of an A.M. /F.M. receiver car radio, 
etc. The above six Items, 52.10.0. 

2. TRANSISTOR INVERTOR. 50 v. D.C. Input.. Output 240 v. A.C. 40 
watts incorporating transformers, choke, cen iencore and 2 C:et573. 
In solid 16 gauge aluminium case size 15 x 6 x 2 2I11., by famous manu- 
facturer, 16/8, plea 0/- P. a P. 

3. RINGO BURGLAR ALARM SYSTEM.' A.C. mains, 200/290 volt. 
Fire salvage slightly tarnished. List price 7 gne. Our price, complete 
with double gong bell live micro switches and full instructions. 4916. 
P. & P. 4/.. 

4. SIGNAL GENERATORS. Cash 17.0.0. P. & P. 6/6. Coverage 100 liche 
to 100 Me /s on fundamentals and 100 Mc 's to 200 Mcis on harmonica. 
Case 10 x 61 x 511n. Three miniature valves and Metal Rectifier. 
A.C. mains 200;2:t0 v. Internal noditlal ion of 400 , .p.o. Io a depth of 
:30 per ece t. Modulated ,or uniuoilihatri I li.I'. output Continuously 

viable 100 multivolte, (*.W. and mod. switch. variable A.F. output. 
Magic as output indicator. Accuracy 2 ter cent. 

5. FLUORESCENT LIGHT FITTING. Twin 40 watt 200/250 v. less tubes 
59/8. P. & P. 6 /. 

8. A.C. MAINS MOTOR. Can be used for a variety of purposes, silent 
running, satisfactory in every way. 230/250 v. A.C., 916. P. & P. 2/- 

7. POCKET MULTI- METER. Size 31 z 20 z 11ín. Meter size 21 a lido 
Sensitivity 1,000 O.P.V. on both A.C. and D.C. A.C. and D.C. volte' 
0.15, 0 -150, 0.1000. D.C. current 0 -150 mA. Resistance OslOOKf1- 
Complete with teat prode, battery and full instructions, 35/ -. P. & P. 216. 
FREE GIFT for limited period only. 30 watt Electric Soldering Iron 
value 15/- to every purchaser of the Pocket Multi- Meter. 

8. CHANNEL TUNER LF. 16.19 Mc/s. Continuously tunable from 
179.216 Mc /s. Valves required -PCF80 and PCC84 tin series). Cover 
BBC and ITA ranges. Also Police, Fire and Taxie, etc. Brand new 
by famous maker, 10 / -. P. & P. 3/ -. 

9. The MOTORISTS' REV. COUNTER. Kit of parte comprising 270 degree 
3in. moving coil movement. Manufacturer's present price of this move 
ment would be at least £7. Complete with full instruction and circuit 
diagram. Scale calibrated up to 8,000 r.p.m. Can be need with any 4 
or 6 cylinder car. 99 /6, plus 3/6 P. & P. 

10. B.L.R. MONARCH UÁ14 WITH FULL -FI HEAD. 4- speed, plays 10 
recorde, 12in., IOin. or lin. at 16, 33, 45 or 78 r.p.m. Intermixes 
7M,. loin. and filin. records of the same speed. Has manual play 
position: colour brown. Dimensions: 121 x 10 :in. Space required 
above baseboard 41in., below baseboard 2 :tn . Fitted with Full -Fi 
turnover crystal head, 55.19.6. P. & P. 6 :6. 

11. 50 MICRO -AMP METER movement by world famous manufacturer. 
Size 3 x 2 2in., 50 /- post free. 

12. 8 -watt PUSH -PULL 5 VALVE AMPLIFIER plue METAL RECTIFIER. 
A.C. mains 200 -250v. Size 101 a 61 x 2 1in. 5 valves. For use 
with all makes and types of pickup and mike. Negative feed back. 
Two Input, mike and gram, and controle for same. Separate controle 
for Base and Treble lift. Response Sat from 40 cycles to 15 ke /s. 
2 dB down to 20 kola. Output 8 watts at 5 per cent total distortion. 
Note level 40 dB down all hum. Output transformer tapped for 3 and 
15 ohms speech coils For use with Std. or L.P. recorde, musical 
Instruments such as guitars, etc. Suitable for small halle, 53.19.8. 
P. & P. 7 / -. Crystal mike to suit, 15/ -. P. & P. 2 / -. Sin. P.M. Speaker 
to mit, 12 /8. P. & P. 2/ -. 

13. FLUORESCENT LIGHT KIT, 40 watt fluorescent lighting kit com- 
prising Siemens choke. 2 bipin holders, starter haler and starter, 
11/8. P. & P. 3/.. Twin 20 choke instant start, complete with 4 bi -pin 
200/250 v. holders, 11 /8. P. & P. 4/.. Twin 40 choke instant start with 
4 bi -pin 200/250 v. holders, 17/6. P. & P. 4/.. 

14. FIXED FREQUENCY SIGNAL GENERATOR. Crystal control in metal 
ease, size 10 s 6 z 61n. Incorporating two FC13 valves. mains trans- 
former, metal rectifier, choke, Indicator, lamp, crystal and numerous 
components. Modulated and unmodulated output socket. Originally 
used for I.T.V. frequencies. Brand new. 39/8, plue 61- P. & P. A.C. 
mains 200 -250 volte. 

RADIO & T.V. COMPONENTS (ACTON) LTD. 

21b High Street, Acton, London, W.3. 

All enquiries S.A.E. Goods not despatched outside U.K. 

Shop Hours 9 a.m. -6 p.m. Early closing Wednesday. 
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COMBINED PORTABLE & CAR RADIO 
The Radio with the STAR features 

44" SPEAKER * 7- transistor superhet. Output 350mW. * Two -tone grey wooden cabinet, fitted handle with 
silver coloured fittings. Size 12f x 8f x 34-in. * Horizontal tuning scale, size II* x 2fin. in silver 
with black lettering. * All stations clearly marked. * Ferrite -rod internal aerial. * I.F. 470 Kc!s. * Operated from PP9 battery. * Full comprehensive instructions and Plus 5/6 P. & P. 

point -to -point wiring diagrams. list & circuit diagram * Printed circuit board, back printed 216. FREE with parts. 

with all component values. SPECIAL OFFER -POWER SUPPLY KIT to purchasers * Fully tunable over medium and long of "Elegant Seven" parts, incorporating mains trans- 

waveband. former etc. A.C. mains 200 -250v. Output 9v, 50mA, 

* Car aerial socket. 
716. 

* Full after -sale service. Goods not despatched outside U.K. All enquiries S.A.E. Terms C.W.O. 

RADIO & TV COMPONENTS (ACTON) LTD 2IC High St., Acton, London W3 
Open 9 a.m. -6 p.m. including Sats. Early closing Wed. 

Parts 

GUITAR AMPLIFIERS 
WITH TREMOLO 

Five Jack 
socket in- 
puts, four 
with separ- 
ate mixing 
volume con- 
trols, and 
one input "straight 
through ". 
All inputs are of 
very high 
sensitivity, only 10 
millivolts 
input is 
required for 
full output, 
m a k i n g 
them suit- 
able for all 
types of gui- 
tars and microph- 
ones. Separ- 
ate Bass 
and Treble 

controls, giving a wide range of lift and cut. Separate master 
gain control. Tremolo speed and depth controls. Jack socket 
for remote tremolo switching. Outputs for 3 and 15 ohms 
speakers. Valves used In the 30 watt and 50 watt amplifier 
ECC83, ECC83, EL34, EL34, GZ34. In the 15 watt amplifier ECC83, 
ECC83, EL84, EL84, EZ81. An extra valve ECC83 is used in the 
tremolo circuit. The chassis is complete with baseplate and 
Is solidly made of 18 gauge steel, finished silver grey hammer. 
Size 12 x 8 a 61 inches high. 
PRICES - 
50 watt with tremolo 821.10.0 
50 watt less tremolo £20.10.0 
30 watt with tremolo £15.10.0 
30 watt less tremolo £14.10.0 
15 watt with tremolo £12.10.0 
15 watt less tremolo £11.10.0 
Add carriage 10 /- any amplifier. Send for free descriptive leaflet. 

STROUD AUDIO 
PAGANHILL LANE, STROUD, GLOS. Stroud 783 

BARGAINS FROM 
BROADWAY ELECTRONICS 

12in. ALTH AM SPEAKER with built -In tweeter, 3 ohm or 15 ohm 
7,000 Gauss Magnet. Only 29/8, postage 3/6. 
L.S.11.75 ELECTROSTATIC TWEETER -2 /6 with diagram. 
11AYDON CABINET (17 x 15 x 81n.) designed to take a 121n. Heavy 
Duty Speaker. 50/ -, Postage 7/8. 
ATTRAC'T'IVE 'TWO-TONED CABINET, 11 x 6 x 5in.. room for 
small amplifier. fitted with ex 1.V. Mn. speaker. Only 19/6. post 2/8. 
The Famous ILH.3 XTAI. MICROPHONE with neck lanyard, 32/6 
table stand for above, 0/6 extra. Xtal Insert, 7/3. 
GUITAR PICK-UP, complete with clip and screened lead. 16/. 
3 -WAY PUNT- BUTTON U :NI ES. Each button operates a Opole, 
2 -way switch. 4/6. 
BARGAINS IN TRANSISTORS. Muliard RF Packs. 0044, two 
0C45. 12/6; AF Packs, OC81D, two 0081, 12/6; 0044, 3 /6: 0C45, 3/= 
0071, 2/6: OC72. 3 /-: OA81 diode. 2/3: AF115, 6/6; AE'117, 616; ORP19 
Light Cell. 7/6: OC20, 12/6; OC35, 12/8. 
TRANSISTOR ELECT ROLYTICS. 1, 2. 4, 5.8, 10. lú.32, 50160mIrd 
-all at 15 volts. 1/3 each. 
McMICHAEL TELESCOPIC TV AERIAL, 231n. extends to 451x. 
Fitted with co -ax plug will suit any set. Only 7/8. 
CARTRIDGES. Acos 67 -1G Low Output. 87 -2G Medium Output 
GP53-5 nigh Output. Garrard GC2 or GCB, all with mounting 
brackets. 15/ -. Ronette Stereo with mounting bracket. 25 / -. 
EARPIECES with cord and 3.5 mm. plum. 8 ohm masaetic, 3/ -: 
250 ohm. 4/ -: 180 ohm magnetic with clip, 6/6: Xtal. 4/ -. 
3.5 mm. plugs with nice long shank, complete with jack. 31. 
3.5 mm. plugs with nice long shank, oomplete with lack, screened 
4/ -. 
TOGGLE SWITCHES. Single pole with on -off plate. 2/6. 
NEON PANEL LIGHTS. 2400 A.C. Arcolectrlc, 2,6. 

TERMS: C.W.O. OR C.O.D. 

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

Phone: BALham 3984 

(four minutes from Tooting Broadway Underground Station) 
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LECTRON ICS FOR THE BEGINNER 
by J. A. Stanley 25s. net 
ODERN DICTIONARY OP 

(ELECTRONICS 45s. net 
ELECTRONICS MATH SIMPLIFIED 

'VOL I 

by Alan Andrews 35s. net 
'ELECTRONICS MATH SIMPLIFIED 
VOL II 

by Alan Andrews 35s. net 
ELECTRONICS EXPERIMENTS 
AND PROJECTS 

by Len Buckwalter 25s. net 
INTRODUCTION TO LASERS AND 
MASERS 

by Allan Lytel 16s. net 
ABC's OF ELECTRONICS 

by Farl Waters 16s. net 
ABC's OF COMPUTERS 

by Allan Lytel 16s. net 
ABC's OF ELECTRICITY 

by the Howard W. Sams Editorial Staff 
16s. net 

ABC's OF SHORT -WAVE 
LISTENING 

by Len Buckwalter 16s. net 
COMPUTER CIRCUIT PROJECTS 
You Can Build 

by Lee Boschen 21s. net 
HOW TO READ SCHEMATIC 
DIAGRAMS 

by Donald E. Herrington 1ßs. net 
TRANS1STOR CIRCUIT MANUAL 

by Allan Lytel 35s. net 
'INTRODUCTION TO 
ELECTRONICS SERVICING FOR 
THE BEGINNER 

' by J. A. Stanley 24s. net 
KNOW YOUR OSCILLOSCOPE 

by Paul C. Smith 20s. net 
TAPE RECORDERS: HOW THEY 
WORK 

i by Charles G. Westcott and 
Richard F. Dubbe 24s. net 

HANDBOOK OF ELECTRONIC 
CHARTS AND NOMOGRAPHS 

by Allan Lytel 35s. net 
DIODE CIRCUITS HANDBOOK 

by Rufus P. Turner 18s. net 
ELECTRONIC ENGINEERS AND 
TECHNICIANS REFERENCE 
HANDBOOK 30s. net 
ELECTRONIC COMPONENT TESTS 
AND MEASUREMENTS 

by Robert G. Middleton 24s. net 
101 WAYS TO USE YOUR VOM AND 
VTVM 

by Robert G. Middleton I6s. net 
ABC's OF COMPUTER 
PROGRAMMING 

by Allan Lytel 16s. net 
ABC's OF ELECTRIC MOTORS 
AND GENERATORS 

by Allan Lytel 16s! net 
PRACTICE PROBLEMS IN 
ELECTRONICS CALCULATIONS 

by Alan Andrews 30s. net 
BASIC ELECTRONIC SERIES 

by Thomas M. Adams 
1. TRANSISTOR CIRCUITS 24s. net 
2. OSCILLATOR CIRCUITS 24s. net 
3. DETECTOR AND RECTIFIER 

CIRCUITS 24s. net 
4. AMPLIFIER CIRCUITS 24s. net 

ALL TITLES CASE BOUND 
From Booksellers or, plus 8d. Postage, from 

FOULSHAM -SAMS 
TECHNICAL BOOKS 

837 YEOVIL ROAD 
SLOUGH, BUCKS, 

ENGLAND 

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 COUNTRY 

Equipment is also our 
E speciality. 

The Lowboy 
Price 27 gns. 

g. 

- 
11111111111111! IIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIII! 

E 100(P104) Chase Side, Southgate E 
E London, N.I4. Pal 3733/9666 E 

0 3 0 CATALOGUE 

E Send today for the new 
E Lewis Catalogue E E 
E Designed to assist your choice of E 
E cabinet. 
E Sent absolutely free. The new Lewis 
E Radio Cabinet Catalogue -the most = 
= comprehensive ever prepared. Choose 
= from 49 different Models. 
= Please send your new free -. 

page 
E colour cabinet catalogue 

E Name 
Address 

LE1IìYI S 

- BLOCK CAPITALS PLEASE E E 
IIIIIIII IIIIIIIIIIII: IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIE 

BRAND 

NEW 

A.C. MAINS 

5 VALVE 

SUPERHET 

RADIO 
RECEIVERS 

Housed in beautifully styled cabinets offering 
terrific performance and very high quality 
reproduction. Built -in ferrite rod aerial for 
reception of all your favourite programmes. Fully 
guaranteed. 
MODEL 55 (as illus.). Covers Medium, Long and 
Short Wave. Size 8911. w. z 31ín. d. x 41in. h. 
PRICE ONLY 17.17.8. P. Si P. 5/6. 
MODEL 118. Similar circuitry to above but covers 
Medium wave only. Size 71in. w. z 3in. d. x 4 11n. 
b. PRICE ONLY 24.15.8. P. A P. 516. 

SPECIAL OFFER 
HIGH GRADE TWO -STAGE GRAM 

AMPLIFIERS 
Made by very well -known manufacturer. 

' Using a double -wound mains transformer (fully 
Isolated chassis) with tapped primary, full wave 
contact cooled rectifier, and Mollard ECL82 
triode -pentode valve. 3 watt output. Separate 
tone and volume controls. Overall size 61in. wide 
x 311. deep x 4 2-in. high. Each amplifier Brand 
New and tested and supplied complete with 
valve, 3 ohm output transformer and knobs. 
PRICE 496 P. & P. 4/, 
Suitable 8in x 5 n. Speaker 10 /8, plue 2/6 P. & P. 
our MK1 or 51E2 F51 Timer) 

BRAND NEW 3 OHM 
LOU DSPEAKERS 

251n, 1218; Sin, 12 /6; 01in, 15/ -; 8in, E1 / -; 
10tH., 25/ -; 12in., 27/8; (12im 15 ohm, 80 / -). 
10in, z bin. 281 - 
Latest type Ë.M.I. 131 a Sin. with high flux 
ceramic magnet, 11,000 game. Aluminium centre 
cone. 10 watts. 50 cls to 10 Eel,., 421 -. 
P. Si P. up to 611. 1/6; over Sin. 2/6 per speaker. 

SPECIAL OFFER!! 
BRAND NEW HEAVY DUTY 12 M. SPEAKERS 
Response 45 e/0 -13 kc /e. 11in. voice coil. Avail- 
able in 3 or 15 ohm. Guaranteed full 15 watts 
British rating. Heavy cast aluminium frame. 
These are current production by world famous 
maker and as they are offered well below lint price 
we are not permitted to disclose the name. 
LrIITED NUMBER ONLY. UNREPEAT- 
ABLE AT 89/8. P. & P. 51 -. 

SPEAKER AND CABINET FABRIC 
Oatmeal or Red and Gold Vynair for speaker 
and cabinet covering, also Red Rexine for cabinet 
covering only. All 54in. wide and usually sold at 
35/- yard. 
OUR PRICE 13/6 per yard length. 
plus P. & P. 119 (Minimum order 1 yard). Bend 
S A E for samples 

BARGAIN OFFER CORNER 
ROLA CELESTION. Approx gin z 6in 3 ohm 
Middle register speaker, 10/6. P A P 2/6. 

MAINS TRANSFORMER 
Drop thru' type. Tapped primary 110e., 200v., 
220v., 240v., 320- 0 -320v. at 80mA and 6.3v. 
at 3 amps. Generous core. Stack size 31 z 25 x 
1tin. Weight 4 lbs. ONLY 15/ -. P. & P. 3/6. 
ACOS CRYSTAL MIRES. High imp. For desk 
or hand use. High sensitivity, 18/8. P. it P. 1/6. 
TSL CRYSTAL STICH MIKE. Listed at 45/.. 
Our price 18/8. P. A P. 1 /6. 
T.C.C. SUPPRESSOR CONDENSERS. 250y. A.C. 
.005 1. .005 .1. In tubular can lita long z 

dia. 2 for SI -. Pont free. lin. 
RANSISTOR DRIVER and O/P TRANSFOR- 
MERS. (Tapped 3 ohms and 15 ohms output), 
plus 4 suitable Transistors giving approx. 1 watt. 
output, 30/ -. P. & P. 2 / -. 
CONDENSERS. 5.000 mFd. 12 v. wkg. Size 
3 x lin. dia. 2/- each. P. & P. 6d. each. 
BRAND NEW PLESSEY 12v, 4 pin non -sono. 
vibrator. Type 1.2 1.48D. ONLY 8/8. P. it P. 
1/6 each. 
3-PUSH BUTTON SWITCH UNIT. 4 single pole 
changeover on each push- button. Approx. 
3 x 12 z lin. An absolute Bargain at 4/6 each 
P. 5 P. 1 1. each. 
MATCHED PAIR OF 24 WATT TRANSISTOR 
DRIVER AND OUTPUT TRANSFORMERS. 
0/ -,.1: size 11 z 11 x1 in. Output Crane. tapped for 

,hnt awl 15 ohm output. 10 /- pair plus -. 
I. Worth double. 

Harverson Surplus Co. Ltd. 
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3 -VALVE AUDIO AMPLIFIER 
MODEL HA34 

Designed for HI-Fi 
reproduction of 
recorde A.C. Mains 
operation. Ready 
built on plated 
heavy gauge metal 
chaeele, size 711ln 
w x 41n. d x 4f in. h. 
IncorporatesECC83. 
EL84, EZ80 valves. 
heavy duty double - 

wound mains transformer and output transformer 
matched for 3 ohm speaker, separate Base, 
Treble and volume control. Negative feedback 
line. Output 41 watt. Front panel ose be 
detached and leads extended for remote mounting 
of control. 
The HA34 bee been swishy designed for ue and 
our quantity order enable. us to offer them 
complete with knob. valves, DA.G.O P. e P. 
etc.. wind and tested for only iLr''1 ii// 5/- 

TAPE DECKS 
COLLARO STUDIO DECK. 610.10.0 plus 5/6 
narr and Ins 
B.B.B. MONABDECE. Single speed, 3f la per 
sec , simple control uses 511n. spools, 16.16.0 plus 
6/6 can. and Ins. (Tapes extra on both.) 

STEREO AMPLIFIERS 
Incorporating 2 ECL82s and I EZ80 heavy duty 
double-wound mains transformer. Output 4 watts 
per channel. Full tone and volume controls. 
beolutety complete 

FEW 
ONLY 

is It GAIN PRICE 
896 1'eP51- 

6 TRANSISTOR AND DIODE 
SU PERMET 

first-clam 2 wavebands transistor supherhet 
Printed circuit panel (sire 80 x 2/in ). 3 pre- 

aligned I.F. transformers. High -grain Ferrite rod 
aerial. x All First -grade transistors. Car aerial 
winding. push -pull output. All parts supplied 
with ample Instruction. 
All parts sold separately. Set of parte if purchased 
at one time. 
ONLY £4 5.O P. P. 

2/6. 
35 OHM SPEAKERS 

Reliable foe we math obole. tin. Goodman,. Ideal 
replacement for most pocket portable. 8/6 
8 }flua, 11/6; Dm., 17/6; 7 a 41n., 21/ -. 
P. A P. 1/6 per speaker. 

Portable CABINET 
Size approx. 94 z 6f z 8 }In. Suitable for above 
Mang 35m. speaker, 261 -. P. A P. 2/ , 
COIL AND TRANSFORMER SET 

FOR TRANSISTOR SUPERHET 
8 I.F. transformers, one oscillator coll, one driver 
transformer and wound Ferrite aerial (med., long 
and aerial conplingl. 82/6 complete. pest 11 -. 

6 transistor printed cirait board to match, 816. 
Post 9d. Circuit diagram 1/6 extra 

SPECIAL 
TRANSISTOR BARGAINS 

ALL BRAND NEW 
GET 15 (Matched Pair) 16(- 

0071 51- 0072 6/- 0078 6/- 
PXA101 6/6 XA103 6/8 V15110p 1216 
Set of Milliard 6 translators, OC44. 2 -0C45. 
0í81D matched pair, OC81. 

EDIBWAN MAZDA 
R.F.1 Pack: 1 -PR A102 Mixer: 2- PRA101 
I.F. Amp.; (Equiv. 0044 and 0C- 15)...... .10/6 
S.F. 2 Pack: 2- PXA101 I.F. PXA102 Om.; 
1- PSA16d Miser 12/6 
L.F.6 Pack: Consisting of PEB118 Driver. 
Matched pair PRC171, mounted complete with 
heat sinks (Equiv. OC81D and 0081) 12/6 
ALL TRANSISTORS POST FREE 

QUALITY RECORD PLAYER AMPLIFIER 
A top- quality record player amplifier. Sise 
71n. w. x 21ín. d. x 5 }In. h. lisle amplifier (which Is 
need in a 29 gu. record player) employs ECC88 
EL84, 15280 valves. Base treble and volume 
controls. Complete with output transformer 
matched for 3 ohm speaker. Ready built and tested. 

PRICE 694 P. A P. 3/6 
ALSO AVAILABLE. Mounted on board with 
output transformer and din. speaker, ready to 
Bt Into abinet lo bew. PRICE $S 6. P. A P. 4 6. 

L PO TAB E 

CABINET 
Uncut motor hoard. Will take above amplifier and 
B.B.R. or GARRARD Autochanger or single 
Record Player Unit. Size 18 z 14 x 8 1in. 

PRICE E3.9.6 Carr. 5f, 
EMBASSY PORTABLE RECORD PLA1 
CABINET. Will accommodate amplifier, up to 
7 x 410. speaker and B.B.R. or GARRARD auto- 
changer or single player unit Attractive realise 
covered finish. Overall size 17 x 15 x 
Supplied with uncut motor board. PRICE 69/6 
Carr. 5 / -. 

4-PEED PLAYER UNIT BARGAINS 
All Brand New In Maker,' Original Packing 

SINGLE PLAYERS 
B.B.R. TU /12 65.10.0 Carr. 3 /6. 
B S B. GUI with unit mounted pick -up arm 

24.18.8. Can. 4 /. 
AUTO CHANGERS 

B.S.R. ÚA14 86.18.6 
Latest R.B.A. ÚA16 86.19.6 
Garrard AV' Mono 610.10.0 
LATEST GARRARD AUTO -SLIM. With heavy 
duty, 4 -pole motor. FEW ONLY 87.7.0. (Standard 
Auto. -Slim 86.10.0). Can. 5/- on each. 

NEW CARTRIDGE BARGAINS! 
B.B.R. TOSS High output compatible Stereo 
Cartridge. Brand new. Complete with Stereo/ 
LPI78 sapphire stylll and universal mounting 
bracket. Original price 44/11. OUR PRICE 
8816. P. A P. 1 / -- 
BONETTE STEREO 105 CARTRIDGE. Stereo/ 
LP/78, Coco lete with two sapphires. Original 
list price 67 . OUR PRICE 24/ -. F. P. 1/ -. 
COLLAR() -FI STEREO T(O CARTRIDGE. 
Type 'C ". Complete with universal bracket and 
styli for Stereo. l,.P. and 78. Original list price 
59/8. OUR FElCÈ 25) -. P. A P. 11 -. 

E.M.I. 4 -speed Player and P.U. 
FURTHER HUGE 
PURCHASE enables us 
to offer these st 

676 P.P. 
4A!6. 

Heavy 8 1m. metal 
turntable. Low flutter 
performance 200/250 p 

shaded motor with 
tap at 45v. for 
amplifier valve fila- 
ment If required. 
Turnover LP /78 head. 

THE NEW HARYERSON KIT FOR THE HOME 
CONSTRUCTOR 
A really excellent 
all purpose A.C. 
mains 200/240v. 
AMPLIFIER HIT 
TYPE HBL 'FOUR' 
8 VALVE 4 WATT 
USING Ebc8a. 
EL84, EZ80 
VALVES 
Special features In- 
clude: 

Heavy duty double-wound wane transformer 
with electrostatic screen. Separate Bass, Treble 
and Volume controls, giving fully variable boost 
and cot with minimum insertion loss. Heavy 
negative feedback loop over 2 stages ensures high 
output at excellent quality with very low distor- 
tion factor. Suitable for use with guitar, micro- 
phone 

o troldirect ounting of nos or on c hassis. All 
this build, onto a chassie else only 7 }In. wide x 41n. 

deep. Overall height 401n. All components and 
valves are brand new. Very clear and concise 
Inetructlone enable even the inexperienced ama- 
teur to construct with 100x /, success. Supplied 
complete with .valves, output traneformer (8 ohma 
only), screened lead, wire, nuts, bolts, solder etc 
(No 
PRICE 

res to buy) 79/6 r. 
ÉI 

P. 

Comprehensive circuit diagram, practical layout 
and parts list 2/6. (Free with RR). 

SEE 
LEFT 
HAND 
PAGE 
FOE 
MORE 
ITEMS 

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

Open all day Saturday Early closing Wed. 1 p.m. 

A few minutes from South Wimbledon Tube Station (Please write clearly) 
PLEASE NOTE: P. P. CHARGED QUOTED APPLY TO U.H. ONLY, P. & P. ON OVERSEAS 
ORDERS CHARGED EXTRA. 
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

10/14 WATT HI -PI AMPLIFIER KIT 
A stylishly 
finished 
monaural 
amp Wier 
with as 
output of 
14 watts, 
from 2 
EL84s In 
posh. poll 
Super rep- 
roduction of 
both U2119i0 
and speech. 
with negli 
gable hum, 
Separate inputs for mike and gram. allow record. 
and announcements to follow each other. Fully 
shrouded section wound output transformer to 
match 3.150 speaker and Independent volume 
controls and separate boa and treble controls are 
provided giving good lift and cut. Valve One -up 
2 &L84e, ECC88, EF86 and EZ80 readier. Simple 
Instruction booklet 1/6. (Free with parts). 
All parts sold separately. ONLY ,sß.in g}P, a P. 

AAYY e./ 8 /8. 
Also available ready built and tested complete with 
standard Input jack sockets. 58.16.0. P. 4 P. 6/6. 

HIGH GAIN 4- TRANSISTOR 
PRINTED CIRCUIT AMPLIFIER KIT 

Type TAI 

Peak output In excess of 14 watt. All standard 
British components. Built on printed aireuit 
panel Mae 6 x ain. Generous else Driver and 
Transformers. Output transformer tapped 

Output 
3 

ohm and 15 ohm speaker,. Transistors (GET114) 
or 81 Nullard 01381D and matched pear of 0081 o /p) 9 volt operation. Everything supplied, wire 
battery clips, Bolder, etc. Comprehensive, easy to 
follow Instructions and circuit diagram 1/6 (Free with 
Klt). All parts sold separately. 
SPECIAL PRICE 45T- P. & P.2f6 
Also ready built and tested, 58/S. P. a P. 9 /6. 
A eele of TAT. see ideal for stereo. 

HARVERSON'S F.M. TUNER Mk. Í 

F.M. tuning 
head by 
famous 
maker. 

Guar- anteed 
non -drift 

Per- 
meability 
tuning. 

Fre- 
quncy coverage 88 
100 Mc /a OA81 
balanced diode output. Two LP. stages and 
discriminator. Attractive maroon and gold 
dial (7 Sin. glass). Belt wavered, using 
good quality mains transformer and valve rectifier. 

Valves used ECC05, two EF80 "e, and EZ80 
(rectifier). Fully drilled /Maeda lise of 
completed tuner 8 z 6 541n. All parts sold 
separately. Bet of parts N purchased at one time 
25.19.6, plus 8/6 P.P. and Ins. Circuit diagram and 
instructions 1/6 post free. Mark II Yarslon as above 
but complete with magic eye, Iront panel and 
brackets. 5519.0. P. k P. 8/6. 
Mark III Version as Mark I but with oMina stage 
(ECIA2) and tone control. 57.7.0. P. A P. 8/6. 
Handsome Metal Cabinets. Choice of Grey, Black 
or Green. To nt Mark I, SS!, P. A P. 2/6. To fit 
Mark II, 17/6. P. a P. 216. 

SPECIAL OURCMASE! 
TURRET TUNERS 

By lamons maker. Brand new and mused. Complete 
with PC084 and PCF80 valves, 84.38 Mc/s I.F. 
Biscuits for Channels 1 to 5 and 8 to 9. Circuit 
diagram supplied. ONLY 551. each. P.P. 2/6. 

BRAND NEW CYLDON F.M. TUNER HEAD 
Permeability tuned. 88.100 Mc /a. Printed circuit. 
A completely screened unit ready for direct mounting 
In chassis. 10.7 Mo /s. I.F. 0 /P. FappUed complete 
with BCC/35 valve and fall circuit diagrams Aaaal 
input circuit suitable for either 7i. ohm Un nced 
or 300 ohm balanced. Size only En. w. x 201n. 4. a 

l,ln. h. (21m. high with valve). Limited number 
only at W/6. P. A P. 1 /6. 
Also available 10.7 Mel. I.F. tram. and diet. trans. 
11 /8 pair. P. A P. 1/6. 

GÖRLER F.M. TUNER HEAD 
88-100 Mc/s. 10.7 Mc /s LE. 151-. plus 1/9 P. A P. 
(ECC85 valve, SII extra.) 
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Make Your 4b//ij 
PAY. 

UNLIMITED OPPORTUNITIES exist today for "getting 
on" . but only for the fully trained man. Let ICS's tuition 
develop your talents and help you to success. 

STUDY IS EASY with ICS guidance. The courses are 
thorough. Printed manuals, fully illustrated, make study simple 
and progress sure. 

YOUR ROAD TO SUCCESS can start from here -today. 
Complete this coupon and post it to us, for full particulars of the 
course which interests you. MODERATE FEES INCLUDE ALL 
BOOKS. 

Take the right course now . a a 

ADVERTISING & ART 
Copy-writing 
Layout & Typography 
Commercial Illustrating 
Oil & Water Colour 

BUILDING & CIVIL ENG'EO 
Architecture, Bricklaying 
Building Construction 
Builders' Draughtsman 
Builders' Quantities 
Interior Decoration 
Quantity Surveying 
Heating & Ventilation 
Carpentry Jr Joinery 
COMMERCE 
Book- keeping 
Accountancy & Costing 
Business Training 
Office Training 
Purchasing, Storekeeping 
Secretaryship 
Shorthand & Typing 
Computer Programming 
Small Business Owners 
DRAUGHTSMANSHIP 
Architectural, Mechanical 
Drawing Office Practice 
ELECTRONICS 
Computer 
Electronic Technicians 
Industrial Electronics 
FARMING 
Arable A Livestock 
Pig & Poultry Keeping 
Rabbits & Chinchillas 
GENERAL EDUCATION 
O.C.E. subject. at Ordinary & 
Advanced Level 
Good English 
Foreign Languages 

HORTICULTURE 
Home Gardening 
Park Gardening 
Market Gardening 
MANAGEMENT 
Business Management 
Hotel Management 
Industrial Management 
Office Management 
Personnel Management 
Works Management 
Work Study 
Foremanship 
MECHANICAL & MOTOR ENG'NG 
Engineering Maths. 
Diesel Engines, Welding 
Industrial Instrumentation 
Workshop Practice 
Refrigeration 
Motor Mechanics, eta. 
POLICE 
Entrance Examination 
Police Promotion (Edue. Subj.) 
PHOTOGRAPHY 
Practical Photography 
RADIO. TV & ELECTRICAL 
Servicing A Engineering 
Radio Construction (with Kits) 
P.M.O. Certificates 
Telecommunications 
Electricians 
Electrical Contractors 
SELLING 
Company Repo. 
Sales Management 
Marketing 
WRITING FOR PROFIT 
Short-story Writing 
Free -lance Journalism 

INTENSIVE COACHING for aliprincipal examinations 
-G.C.E., Secretaryship, Accountancy, Engineering, 
Work Study, Management, Radio, Architecture and 
Surveying. Special course for G.C.E. French Oral Test. 

Member of the Association of British Correspondence Colleges 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
(Dept. 172) 

Intertext House, Parkgate Rd., London, S.W.I I 
Send FREE book on 

Name 

Address 

Occupation 
10.64 g 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

October, 1964 

Designed for the electronics age .. . 

PRIMAX and PRIMAXA solder guns 

s 
P 
o 
T 

G 
H 
T 

S 
o 
L 
D 
E 
R 

G 
U 
N 
s 

`77017,Scx,ili,g/e 

PRIMAX 
IOW SPOTLIGHT 

86/8d sa 

PRIMAXA 
Imw SPOTLIGHT 

112/8d ca. 

Distributed by S. KEMPNER LTD. 
29 PADDINGTON ST., LONDON, W.I. Tel: HUNter 0755 

VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED! 

SETS of 4'forr15 /1T DAF963DF96, DK96, DL98D44 
b 22/6. DL94: Set 

1A7GT 7/8 6X5GT 5/8 DF33 8/- EF42 4/8 PCF84 51- U282 11/9 
1D5 8/8 7B7 8/. DF91. 2/8 EF80 4/3 PCF86 8/- U291 9/- 
1H5GT 8/8 7C5 7/9 DF96 8/- EF85 5/- PCF806 14/- U801 15/9 
1N5GT 8/- 7C6 7/8 1)1176 8/8 E1,86 8/8 PCL82 8/8 U40'20 5/8 
1R5 4/9 7H7 5/9 DH77 3/8 EF89 4/8 PCL83 9/- UABC80 519 
165 8/9 757 14/3 DK32 8/- EF91 2/9 PCL84 7/8 UAF42 8/- 
1T4 
3A5 9 7Y4 5/- 

10C2 12/3 
DK91 4/9 
DK92 8/9 

EF92 2/8 
EL33 7/8 

PCL85 8/8 
PEN4DD 

UBC41 8/3 
UBC81 7/8 

3Q4 4110 12AT6 4/8 DK96 818 EL38 11/9 19/6 UBF80 8/- 
384 
3V4 58 

12AT7 8/9 
12AU6 5/. 

DL33 7/8 
DL35 819 

EL41 7/8 
EL84 4/9 

PENA4 8/6 
PENB4 17/8 

UBF89 8/9 
UM 5/6 

5U4G 4/6 12A1J7 4/9 DL92 419 EM34 7/11 PEN383 9/8 UCC84 8/- 
5Y3GT 12AX7 4/9 DL94 5/8 EM80 8/9 PL36 8/9 UCC85 8/9 
9140 7/- 12K7GT 4/3 DL96 8/- EM81 7/9 PL81 7/- UCF80 8/8 
6AL5 2- 12K8GT 8/9 F.ABC80 5/8 EM84 8/3 PL82 5/8 UCH42 7/8 
6AQ5 8/- 12Q7C-T 4/8 EAF42 8/. EMS7 7/- PL83 6/- UCH81 8/8 
6AT6 8/e 19BG6G 8/9 EB41 4/- EY51 6/- FL84 5/9 UCL82 7/8 
6BA6 8/- 20184 12/8 EB91 2/- EY84 7/- PX4 9l- UCL83 8/8 
6B E6 5/8 20P5 14/9 EBC83 5/- EY86 5/8 PX25 7/8 UF41 718 
613060 12/6 25L6GT 4/9 EBC41 7/8 EZ40 5/8 PY32 9/- UF42 4/9 
6BH6 5/- 
6JB6 5/6 

25U46T10/8 
30L15 9/8 

EBF'80 8/- 
EBF89 8/- 

E7.41 7/6 
EZ80 4/- 

PY33 9/- 
PY80 5/3 

UF89 818 
UL41 7/. 

6F60 8/9 30PL1 8/- ECC40 7/8 EZ81 4/8 PY81 5/9 UL44 15/- 
6F13 4/- 30PL13 9/- ECC81 8/9 F W4/500818 PY82 6/- UL46 8/8 
6F'14 9/- 30PL14 12/8 ECC8'2 4/9 KT32 5/- PY83 5/9 UL84 8/8 
6JLG 3/8 35A6 14/. ECC83 7/- KT61 7/8 PY86 7/9 UU7 8/8 
6K7G 1/8 :15L6áT 8/3 F.CC'84 8/3 KT63 8/9 R17 15/- GUS 10/6 
6K7GT 4/- 35Z4GT4/11 EC'C85 8/3 KT66 12/8 TDD4 7/9 UY21 7/9 
6K8G 4/3 3-KU 13/8 Et F80 8/3 KTW61 4/9 TH21C 9/8 UY41 4/9 
6K8GT 7/9 53KU 8/6 F.CF82 8/3 MU14 5/- TH233 5/9 UY85 5l- 
6P28 9/8 AZ31 8/8 ECF86 10/9 N18 4/10112'2 4/9 VP41 4/9 
6Q70 4/9 B:16 4/6 ECH35 8/- PC95 9/- U25 8/8 W76 8/6 
6Q7GT 7/9 CC/335 12/8 EC'H42 8/8 PC97 718 U26 8/8 W77 2/6 
6R7GT 8/8 CL33 9/8 ECH81 8/- PCti84 518 U47 9/8 W729 1816 
6SL7GT 5/6 
6SN7GT 8/9 
6V6G 8/8 

CY1 12/6 
DAC32 8/3 
DAF91 8/9 

ECL80 8/3 
ECL82 7/. 
ECL86 9/- 

PCC85 8/9 
PCC88 9/9 
PCC89 918 

1150 5/- 
U52 4/8 
U78 8/9 

X81M 19/8 
X109 17/6 

6V6GT 8/8 DAF96 6/- EF39 8/9 PCF80 6/9 U791 818 Y63 4/9 
6X4 8/9 DCC90 8/9 EF'41 8/8 PCF82 8/9 1:281 8/8 7.66 7/- 

READERS RADIO 
24 COLBERG PLACE, STAMFORD HILL, LONDON N.I6 

STA. 4587 
Post 6d. per valve extra, Any Parcel Insured against Damage in Transit 6d extra 

Any C.O.D. Parcel 4/3 extra - 

www.americanradiohistory.com

www.americanradiohistory.com


October, 1964 PRACTICAL WIRELESS 507 

CHASSIS BARGAIN 
A 6 valve Superhet Radiogram 
Chassis of outstanding quality 
covering MW 200 /550 Metres. 
LW 1200 -2000 Metres. VHF 87- 
100 Mc/s. 
Incorporating internal Ferrite 
Rod Aerial and the famous 
Gorier Tuning Heart for VHF 

Pick -up input suitable for most modern Record Players. Power out- 
put 4 watts, valve line up EZ80, EABC80, EF86, ECH71, EL84, ECC85. 
Volume On/OH and Tone Control, attractive black Tuning Dial 
size 15 z Bin- with gold lettering and contrasting cream and gold 
knobs. A.C. 200 /250 v. Size 15 a 74 a 6iin. 

PRICE 16 Gns. or 0.9.0 deposit (plus P. & P.) and 
monthly payments of 32/8. 

THE HE-30 4 -BAND COMMUNICATION RECEIVER 

One of the finest general 
coverage bandspread Recei- 
vers available at this price. 
Covering 550Kc/s- 1800Kc/s. 
4.8Mc /s- 14.5Mc /s, 1.6Mc /s- 
4.8Mo/s. 10.5Mc /s-OOMo /s. 
Illuminated slide rule dial, 
calibrated every 5Kc /s on 80 
and 40 metres. Edgewise 
S- meter, 0 -100 logging scale. 
coverage from 9.55-- 5Mc /s. 
8 valve plus Rectifier super - 
bet circuits. RF stage with 

an Aerial Trimmer. 2 IF Stages. B.F.O. control Q- multiplier. 
Controls: Function Switch. Audio Gain, Selectivity (Q- multiplier) 
Switch. Ant. Switch. 

Band Selector. 
Bandsrr Bandspread Tuning and Head 

phone Jack. Selectivity -BOdB at 10Kc /s. 88Kc/s at 6dB (with Q- 
multilier) IF- 455Kc /s. External PM Speaker read., 4 or 8 ohms 
im ance. Output 1.5 watts, 8 modern Miniature B7G Base Valves 
an 5Y3 Rectifier. Size 15 x 10 z 7lin. Grey crackle finish. 220 /240 
volt A.C. mains. 50/60 cycle operation. Full instructions and 
circuit diagram supplied. Send S.A.E. 
for leaflet. 

PRICE 40 Gns. CaPaiadge 

THE HE -30 COMMUNICATION RECEIVER (KT320). 
now available in sub -assembled form. All I.F. Transformers 
and cods are factory aligned and therefore only require peaking 
when receiver is assembled. Full easy -to- follow instructions 
supplied. 32 Gns. Postpaid 

OUTSTANDING PRICE REDUCTION 
THE B. & O. 
ST /M PICKUP 
COMPLETE 
WITH SP 11 

STEREODYNE 
MAGNETIC 
CARTRIDGE 

A Transcription ...... .. _ _.. 

Pickup of outstanding quality employing a specially designed 
counter balanced and unique weight adiustment. 
Specifications: Length 101in. from tip of Cartridge. Height 2f is. 
Stereo /Mono Cartridge. 
Frequency Response: +2.5dB from 30 c.pa. to 15 He /a. 
Output Voltage: 7mV per channel at 5 cm/sec. at 1000 ap.s. 
Separation: 20dß minimum. 
DC Resistance: 1250 ohms. 
Inductance: 200m11s. 
Recommended Tracking Force: 2 to 4 grains. 
Compliance: 5 x 10 +6 cm /dyne in all directions. 
Stylus: Diamond, radius of curvature: 7th. 
Recommended Load: 47000 ohms. 

PRICE 92 Gns Plus 3/6 P. & P. 

THE HE-40 4 -BAND COMMUNICATION RECEIVER 

Completely built and ready 
to go. High sensitivity 
Superhet receiver covering 
550Kc /s -1,600 Ko /s, 1.6 Mcls 
-4.4Mc /s, 4.4Mc /s- 11Mo /s, 
11Mc /s- 30Mc /s. Electrical 
Bandspread tuning. Slide 
rule type tuning dial. Inter- 1 

nal ferrite rod aerial for me- ' 
dium waveband reception 
and 1 59m. 10 section chro- 
mium plated telescopic whip aerial for the short wavebands. 
Sockets tor optional outdoor aerial, internal high flux monitor 
loudspeaker. Latest modern miniature BIG base valves. Head - 
phone socket (may also be used for external loudspeaker). ANL. 
BFO. built -in 8" meter. 220 /240 /volt A.C. mains, 50/60 cycle 
operation. Handsomely styled cabinet with grey crackle finish and 
handsome front panel, with chrome and satin chrome fittings. 
Measures 13í1n. x 8;1n. a 51ín. (high) and weighs only 1111b. A 
comprehensive instruction manual is supplied. As ideal receiver 
for the radio amateur and short wave listeners of all ages. 
Send B.A.E. for leaflet. 

'';*..;'`:"'.,..;:::: >;: :.,.. ..... 
. .. .,,x.:.....::::., .. 

PRICE £24.15.0 Cagar 

THE NEW HE -80 COMMUNICATION RECEIVER 
The HE-80 has out- 
standing sensitivity 
0-100 logging scale for 
instant re -set, built -in 
"S" meter special rec- 
ording Jack, remote 
Control Socket allowing 
simultaneous control 
with transmitter. 100Kc 
crystal oscillator circuit 
providing accurate har- 
monic signals of either 
4 or 8 ohms impedance. 
Two headphone sockets 
one high, one low. 

TECHNICAL SPECIFICATIONS. 
Frequency Coverage: Band 1 540- 16.15Kc/e: Band 2 1.6- 4.9Kcls; 
Band 3 4.8-14.5Mc/s; Band 4 10.5-30Mc/s; Band 5144- 148MO1s. Band 
Spread (Ham Band directly read): 80 Metre Band; 40 Metre Band: 
20 Metre Band; 15 Metre Band; 10 Metre Band. Sensitivity: 1 micro- 
volt for 10dB signal to noise ratio. Selectivity: Normal 10Kc at 
-75dB, 1.25 at -BdB. With Q -Multi: variable to 700 c.p.s. at 6dB. 
Operation: AM. SSE. CW and FM. AM diode detector. SSB /CW 
product detector (BFO). FM gated beam detector. Power Source: 
240 volta 50/60 Cycles A.C. Power Consumption: 60 watts. Audio 
Output: 1.6 watts, 8 or 500 ohms impedance. Auxiliary Circuit: 
Electrical Bandspread. Q- Multiplier, ANL, AVC -MVC, BFO. 100Kc 
crystal calibrator. Valve Line -up: 4 -6AQ8, 6BL8, 3-ßA6. 2-6BE6. 
6AL5, ùAQI, 0A2. 6CA4. Dimensions: 17in. wide, (Sin. high, loin. 
deep. 

PRICE 59 Gns. C Paie 

"STARFLITE" TRANSMITTER 

Designed to meet the needs 
of most amateurs the Star - 
Hite has single -knob band - 
switching, front panel 
switch to select any of five 
crystal positions with pro- 
vision for an external VFO. 
Controlled carrier modulator 
permits almost 100% of the 
CW input to be used on AM 
peaks. Grid -block keying 
provides chirp -tree operation 
A full wave silicon diode 
power supply effects extre- 
mely low output ripple for 

cleaner CW transmission, electron -coupled Pierce Oscillator. 
capacitance bridge neutralisation of the final and a three- stage- 
lowpass filter. An illuminated edgewise D'Arsonval panel meter. 
Pi- network output provides the correct impedance match between 
the plate circuit and any 50-72 ohm co -axial feeder. Easy to follow 

int- to-point instructions supplied with each set of components. 
en constructed the Unit is housed in a heavy gauge steel Cabinet 

finished in grey crackle. 
SPECIFICATIONS: Power input -20 watts peak: Operation: 
C.W., AM Phone-crystals or VFO Control: Band coverage: 80-10 
metres; Coupling: Pi- network; Valve Line -us. 6146. (2) 6CL6, 
12AX7, 6DE7, Low Pass Filter. Size 13 #in. wide x 121n. deep (inc. 
knobs) a 61in. high (inc. rubber feet). Weight 28IÁ. Power require. 
meats, 200 /240 v. 50 /60 c.p.s. 225 watts. 

MAY BE BUILT FOR 35 Gns. Carriage & Insurance 15/- 

SEE FOLLOWING PAGES FOR ADDRESSES AND OTHER ITEMS 
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9TERN-»CYN 
El,ectrscica Ceatsee tfuougfr.ou,t great Britain- 

NULLARD 2 -VALVE PRE -AMLIFIER TONE 
CONTROL UNIT 
Employing two EF86 valves and 
designed to operate with the Mullard 
AMPLIFIERS but also perfectly suit- 
able for other makes with input up 
to 250 mV. * Equalisation for the latest R.I.A.A. 
characteristics. * Inputs for Crystal Pickups 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. 

OF PARTS N.6.0 AND TESTED £9.10.0 (InCars.r5"/_&). 

Instruction book and detailed price list (free with kits) available separately 
at 2/- Post Free. 

NULLARD 3 -VALVE PRE -AMLIFIER TONE CONTROL 
UNIT 

Designed mainly for Mullard Range of 
Amplifiers, also suitable for any Amplifiers 
requiring input up to 250mV. incorporates 5 
input Channels, including for Tape and Mag- 
netic Pickups. Separate Bass and Treble 
controls. High pass filter 20 to 160 c /s. low 

in case pass 
izelltx4ix 4ít..° /Sß10.0 0 

enclosed 

& A EMBL D £3.13.0 KIT OF PARTS ESTED 
Instruction book and detailed price list (free with kit) available separately 
at 3/6 Post Free. 

NULLARD "S -10" MAIN AMPLIFIER 
For use with MOLLARD 2 or 3 valve pre- 
amplifiers with which an undistorted 
power output of up to 10 watts is obtained 
SPECIFIED COMPONENTS and NUL- 
LARD VALVES including PARTRIDGE 
MAINS TRANSFORMER and choice of 

d : NI PARRis ErKOer. 
or PARTRIDGE Output 

COMPLETE KIT el 0.0.0 
(Parmeko Output Trans.) 
ASSEMBLED AND ÿ13.13.0 (Carr. & Ins. 6/6). TESTED 

ABOVE incorporating PARTRIDGE OUTPUT TRANS. 81.6.0. extra. 
Instruction book and detailed price list (free with kit) available separately 
et 21- Post Free. 

COMBINED PRICE REDUCTION 
NULLARD 5 -10 Main amplifier and 2 valve Pre -Amp. Kit 815.15.0. 
C. & I.8/6. Built and tested. 821.10.0. C. & I.8/6. 
MULLARD 5 -10 Main Amplifier and 3 valve Pre -Amp. Kit £19.10.0. 
C. & I. 8/6. Built and tested. 825.10.0. C. & I.8 /6. With Partridge Trans- 
former £1.6.0 extra. 
THE MULLARD 5 -10RC AMPLIFIER 
The popular complete "5 -10" incorpora- 

Passive Control Unit providing up to 
'10 watts high quality reproduction with 
input of 600mV. Specified components 
and new MULLARD VALVES. Includes 
PARTRIDGE MAINS TRANSFORMERS 
and choice of PARMEKO or PARTRIDGE 
Output Transformers. Surplus power 
COMPLETE KIT 

Tuner. £12.0.0 
OUT- 

and TESTED £18.0.0 In R s. 7/6). PUT TRANS. 
PARTRIDGE 

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

THE MULARD 3 -3RC 
A HIGH QUALITY AMPLIFIER DEVEL- 
OPED FR THE VERY POPULAR 
3-WATT M LARD "3.3" DESIGN. p 
KIT OF PARTS £8.8.0 
AND TESTED £11.1 O.O Ìns 6 /6). 
Complete to the MOLLARD specification 
including PAMEKO OUTPUT TRANS- 
FORMER. Switched inputs for 78 and 

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

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

nit. 
arr. Ss 

PARTS £14.0.0 Sas. 7 /6). ASSEMBLED £19.10.0 
Instruction book and detailed price list (free with kit) available separately 
at 3/6 Post Free. 

SEE PRECEDING PAGE FOR I 

OTHER STERNCLYNE PRODUCTS 

THE "MONO- GRAM" 
A small Amplifier of genuine high 
quality performance. Incorpor- 
ates MULLARD ECL86 Valve 
separate BASS and TREBLE 
controls. PARTRIDGE output 
Transformer producing up to 3 
watts undistorted output. 
KIT OF SA 
PARTS 1 O. 0 (Carr. 

ns. 3/6). 0.0 
Instruction book and detailed price list Aree withASSEMBLED kit) available 
separately at 2/6 Post Free. 
Perfectly suited for Portable Installa- 
tions for which purposes we offer PORT- 
ABLE CASE (£3.10.0), the AMPLIFIER 
(Kit 
SPEAKER 0 B 9.0.0 (£1.0.0). AD for £ 
Alternatively with 
ASSEMBLED AMPLIFIER £10.0.0 
(Carr. & Ins. 5/ -). 
The Case quoted above will accommo- 
date some 4 -speed Single Record Units. 
A larger model is available for extra 10 / -. 
With this Equipment a COMPLETE 
PORTABLE RECORD £14.0.0 PLAYER can be built for 

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

71in. speeds. Complete 
with microphones and 
1,200ft. tape. 

KIT OF 
PARTS 
ASSEMBLED 
AND TESTED 
(Carr. & Ins. 

£33.0.0 
£43.0.0 

15/- extra). 

STEREO TAPE 
PRE-AMPLIFIER 
MODEL STP -l. For us,. 
with current TRUVOS. N BRENELL or COLLAR() 
"STUDIO" 1 and 1 track 
Stereo Decks. Incorpor- 
ates Ferrox -cube Oscillator, 4 -speed Equalisation Signal Lever 
Meter and separate Gain Control. Includes separate Power 
Unit. 

PARTS £22.0.0 (28.8/6) ASSEMBLED£28.0.0 
Instruction bpok and detailed price list (free with kit) available 
separately at 5 / -Post Free. 

MULLARD TAPE AMPLIFIER 
MODEL HF/TR3i 53K. 11 
Based on Mullard's Type "A" 
design and suitable for most I 

track Mono Tape Decks. Incor- 
porates Ferrox -cube Treble in- 
ductor, Gilson Output Transfor- 
mer, and 3 -speed Equalisation. 
Includes 

PARTRIDGE 
TRIDGE 

Mains Transformer. ansformer. cu PAR 

PARTS £1 aá.13.0 ICa. 
r 
7/8 ASSEMBLED £19.0.0 

Instruction book and detailed price list (free with kit) available 
separately at 3/- Post Free. 

COMBINATION TAPE UNITS 
All our Tape Units ose be supplied apeoially matched to any Tape Deok snob as 
Collars, Brinell Mk.5 Series II, also the Wearite. Specimen prices as below. 

Kit Assembled 
STP -1 Pre. -amp with Collars Studio Tape Deck £86. 0.0 £42. 0.0 
Assembled with track switch tilted, £44.2.0 
STP -1 with Brenell Mk. 5 Series 1.1 with 'hack Switch 

Cited - £08. 4.0 
STP -1 with Brenell Mk. 5 Series il, 1 Track Deck 874.15.0 
Type "C" Pre -amp with Collar() Studio Tape Deck £24.10.0 K0. 0.0 
Assembled with deck wired and matched. £32.2.0 
Type "C" Pre -amp with Brenell Mk. 5 Series II Deck £46.11.0 £58. 1.0 
Assembled with deck wired and matched, £55.8.0 
HP /TR8 with Collaro Studio Tape Deck £54. 8.0 £28.10.0 
Assembled with deck wired and matched, £81.15.0 
Hp' /TRS with Brenell Mk. 5 Series II Deck £49. 4.0 651.11.0 
Assembled with deck wired and matched. £58.18.0. 
Carr. Sr Inc. 151- on above unite. Send S.A.E. for comprehensive price list. 

SEND FOR CURRENT PRICE LIST OF ALL LEAD- 
ING RECORDING TAPES AND ACCESSORIES 
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THE TUDOR STEREO HI -FI SYSTEM 

Comprising a Self Powered AM /FM Tuner, Stereo Pre -amplifier. 12 watt 
per channel Stereo Power Amplifier. The Tuner and Pre -amplifier are 
housed in matching black crackle finish metal cabinets for shelf mount- 
ing, with silver metal dials and matching knobs. Specifications: Tuner: 

Outstanding quality providing full VHF/ 
FM long and medium waveband coverage, 
frequency range FM 87.5 -108.5 Mc /s. AM /MW 
522 -1030 Eels. LW 145 -270 Eels. 100 mV output 
mains supply 105/240 A.C. Valve line -up: 
ECC35, ECH81, F,BI °89, EB91, EM84, 
ECC33. Multiplex outlet provided. Pr, 
umpliticr- Designed for use with Tudor 
Stereo Power Amplifier with inputs for most 
types of Pickups, direct play from Tape - 
Heads and ample sensitivity for either Crys- 
tal or Moving Coil Microphone. Distortion 
0.1 %, tape outputs 103 mV from 90 K ohm 
source inputs -Microphone 5 mV. Tape 
5.3 mV. R.I.A.A. 4.3 mV flat 250 mV. Tuner 

100 mV. Valve line -up: 2 -EF86. 4- ECC83. lower Amplifier. -14 
watts per channel, sensitivity 1 volt r.m.s. for 14 watts output, fre- 
quency response 0.5dB 20 c /s. -20Kc /s. Speaker impedance 4. 8, or 16 
ohms, surplus power available for Tape Pre -Amp. mains supply 105/240 v. 
A.C. Valve line -up: 2- ECC83, 4 -EL84, 1- G'í.34. 
AM /FM TUNER AVAILABLE AT 24 GNS. P. & P. 7/6. 
STEREO PRE -AMPLIFIER AND POWER AMPLIFIER 
TOGETHER AT 24 GNS. P. & P. 10/ -. 

DUE TO PRODUCTION STREAMLINING WE ARE 
PLEASED TO ANNOUNCE REDUCTIONS IN PRICE! * J.L.IO POWER AMPLIFIER 

Incorporates the latest triode -pen- 
tode ECL80 valves in push -pull, 
PARTRIDGE ultra linear output 
transformer. PARTRIDGE mains 
transformer and smoothing choke. 
10 watts power output. surplus 
power available for tuner. Output 
impedance 3- 7.5-15 ohms. 

KIT OF PARTS £10.0.0 C. 

READY BUILT £13.13.0 * DOUBLE FEATURE PRE -AMPLIFIER 
Inputs for microphone, crystal or 
magnetic pickups, tuner unit. 
and in addition offers full facilities 
for tape recording and high fidelity 
replay. This unique feature means 
that should you wish to include 
tupe in your hi -fl system at a later 
date all that is required is a suitable 
tape deck. Push -button switching 
for 3 tape speeds equalised. Tape 

erase Blas Oscillator circuit Incorporating ferrox -cube transformer. 
Function switch, separate base, treble and volume controls, level 
control and latest EM87 magic eye level indicator. The pre -amplifier 
Is totally enclosed in a silver hammer finish steel case, and an attrac- 
tive perspex front pane: completes the presentation. 

p KIT OF PARTS £13.13.0 READY BUILT £19.19.0c. &I. 5/- 
PRICES: If both 

f 
above units are purchased together: 

KIT OF PARTS £23.13.0 READY BUILT £32.0.0 Cl 
& I. 

509 

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

STEREO TAPE -DECK 
WITH BUILT -IN 
PRE -AMPLIFIER 
A professional addition '? 
to your Hi -Fi Stereo 
System consisting of 
two basic units, the 
Tape Deck and Pre- 
amplifier, which em- 
ploys 4 Transistors and .' 42 
4 Valves. The Unit with record G NS and playback I track stereo 
or I track mono at either 71 ;:9R Carr. & 
i.p.s. or 3t i.p.s. both speeds be- ':L_:;; Pkg. 15 /- 
Ing bully equalised. 
Features: Track System: I track 2 channel stereo a' monaural 
record and playback. Independent single channel recording on 
either channel while playback on other channel. Head Type: 
I track 2 channel Inline stereo and associated erase heads. 
Low loss laminated pole pieces. Level indicators: 2 Meters. 1 
per channel. Digital Counter: 3 digit tape position indicator. 
Automatic Stop: When tape runs out or breaks. Inputs: Micro- 
phone ImV (50K. ohms impedance) Gram /Tuner 53mV (high 
impedance). Output: (cathode follower). Monitor Sockets: 
2 x 5 K. ohms impedance. Audio Output: 500mV. Oscillator: 
Push -pull 80 Kc /s. S/N Ratio: -45dB or better at 7/in. tape speed 
Separation: 45dB or more between stereo channels. Frequency 
Response: 40 to 15,000 cycles per sec. at 7¢ i.p.s., 40 to 5,000 cycles 
per sec. at 32 t.p.s. Single Motor: 4 pole heavy duty induction 
type. Power Supply: 240v. A.C. 50 cycles. Size 6¢ a 10¢ x 15ín. 
Tape Size: Up to71n. Line up: 4- 2SB173 Transistors, 2- 12AT7, 
1- lAU7, 1 -12ßH7 Valves. 

THE `HIGHWAYMAN' 
OUR QUALrTY CAR 

RADIO TO BUILD 
YOURSELF AT A NEW 

LOW PRICE 

Look at these features: 

* Attractive styling.* Push - 
pull output. * Three latest 

Mullard transistors plus valves types EBF83 and ECH83. * No 
Buzz, high output and sensitivity. * Printed ch cult (latest 
type). 7 x 4in. high flux p.m. speaker and baffle. * Medium and 
Long Waves. * Push button for fingertip control. * Extremely 
low battery consumption (less than I -amp). * Easy to fit any 
make car (Positive earth only). * 12 -volt operation.* Compact 
size, measures only 7 x 7 x 21n. deep. * Easy asseml.ly, supplied 
with dial and drive already mounted. 
Special inclusive price of ONLY £7.1 9.6 Plus 5/- P. & P. 
All parts available separately. Individually priced parts list 
and comprehensive instruction booklet 2/6 post frees. (Deducted 
from cost if complete parcel purchased later). 
Optional extras, 3 section chromium plated weatherproof 
telescopic aerials type 1 17"/44-, 19 /6: type 2, 2'/43 ", 29/6, 
hot h plus P. Yz P.2 /8ít purchased separately. 
ACOS MONAURAL STETHOSCOPE HEADSETS 
Suitable for Tape Recorders, or monitoring tape recorders 

impedance Complete d'12 (Originally 2 U PRICE ( P. 1/6 

YET ANOTHER NEW ELECTRONICS CENTRE 
OPENING SHORTLY AT 

125, THE MOOR, SHEFFIELD 

WEST END: 
(Premier Radio) 
(Premier Radio) 

CITY: 
NORTH LONDON: 
SOUTH LONDON: 
CROYDON: 
BRISTOL: 

18 Tottenham Court Road, W.I. 
23 Tottenham Court Road, W.I. 
309 Edgware Road, W.2" 
109 Fleet Street, E.C.4. 
162 Holloway Road, N.7. 

9 Camberwell Church Street, S,E,5. 
12 Suffolk House, George Street. 
26 Merchant Street, Bristol I. 

MUSeum 5929/0095 
MUSeum 3451/2 
PADdington 6963 
FLEet St, 5812/3 
NORth 7941 
RODney 2875 
MUNicipal 3250 
Bristol 20261 

Half -day Sat 
Half -day Thurs 
Half -day Thurs 
Half -day Sat 
Half -day Thurs 
Half -day Thurs 
Half -day Wed 
Half -day Wed 

LIVERPOOL: 52 Lord Street, Liverpool. Royal 7450 
MANCHESTER: 20,22 Withy Grove, Manchester 4. BLAckfriars 5379 Open 6 days a week 
Mail Ciders and enquiries to Dept. P.W. 3/5 Eden Grove, Holloway, London, N 7. 
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THE TRIPLETONE HI -FI MAJOR 

PRICE ONLY £15.18.9 COMPLETE 
Guaranteed 12 Months 

A 12 watt quality amplifier incorporating negative 
feedback, with a pre-amp for ink. and provision for 
uric. /gram mixing. Frequency response + 1 dB 
15- 20,000 c /s. Distortion only 0.15 %, with noise 
and hum -80 dB. Separate Basse, Middle and 
Treble lift controls. Valve line -up, 12AX7, 12AX7, 
EL84, EL84 and EZ81. Push -pull output with 
matching to 3 or 16 0 Fully isolated power supply 
from 200/250 v. A.C. Input, with take -off for tuner 
etc. Size 12 a 51 x ein. high. 
De Luxe Cue: 141, r 9l, x 74i,, 80/. extra 

New R.C.S. VALVES 90 -day Guarantee 
IRS 8/- 8Q7G 8/- EBC41 8/- P0384 6/- 
186 8/- 69N7 6/- EBC81 6/- PL81 10/- 
1T4 8/- WOG 6/- EBF80 5/- PL83 8/- 

7/- 8X4 6/- ECH42 9/- pY80 7/- 
7/_ 13E5 8/- ECH81 9/- PY81 
e/_ 12AT7 8/- BC3L80 9/- PY82 V- et_ 12AU7 61- ECL82 10/- 

12A87 7/- 
12K7 6/- 
12118 14/- 
12Q7 7/- 
25250 9/- 
361.8 9/- 
36Z4 6/-EY88 9/-UCL82 10/- 

6/- 954 2/- EZ40 6/- UF89 
6/- DAF98 8/- EZ80 7/- "4. 6/- 8/- DF96 8/- EZ81 7/- 

Y86 7/- 6/- DK96 8/-1E1114 1/Y85 N114 7/- 
S/- DL96 8/- PC97 7/- UU9 7/- 
6/- EABC80 6/- Pt.x84 8/- VR160 7/- 
6/- EB91 4/- PCF80 6/- W81 6/_ 

354 
3V4 
6114 
5Y3 
524 
(SAMS 
8AT8 
(SBA6 
6BE8 
886 
6J5 
6.76 
BJ7G 
BK6 
8K7G 
6K8G 
ON7M 

91- 

71- 
5/- 
e/- 

EF183 7j_ BP81 8/- 
EF184 7/- 072 7/- 
EBBS 10/- 

0,3,41 8/- 
EF89 8/- 08081 6/- 
EL84 7/-UBF89 5/- 
EY51 9/- UCIi81 9/- 

I.F. TRANSFORMERS 7/6 pair 
486 Klo Slog Tuning Miniature Can. 2 s 1 s lin. 
High Q and good bandwidth. Data Sheets.. 

NEW ELECTROLYTICS 
TUBULAR TUBULAR CAN TYPES 
1 /350V B /- 50/3ß0V 6/8 
211350 9/3 100/25V 2/- 
4/450V 2/8 250/215V ß/- 
8/450V 2/8 600/12V 8/- 
18/450V 8/- 1,000/12V 8/ -32 +32/350V 6/- 
32/450V 8/9 5,000 /8V 5/- 22 +32/450V 6/- 
55/25V 1/9 8 +8/450V 3/6 32+32+1ß/350V 7/- 
25/ß0V 2/- 8 +16/430V 8/9 50+50/350V 7/- 
50/2ßV 2/- 18+18 /4ß0V 4/2 84+120/350V 11 /8 
50 /50V 21- 32 +32/850V 4/6 100+200/276V 12/6 

TELESCOPIC CHROME AERIALS. 12 to 33ín., 8/8. 
TRIPLEXERS Bands I, IL III, 12/8. COAX PLUGS. 1/, 

LEAD SOCKET, 2 / -. PANEL SOCKETS, 1/ -. 
OUTLET BOXES (Surface or flush), 4/- ea. 
BALANCED TWIN FEEDER yd. 6d. 80 or 300 ohms. 
TWIN SCREENED per yd. 1f -. 80 ohms only. 
Wirewound Ext. Speaker Control. 100 2/-. 250 8/& 
WIRE -WOUND POTS. 8 WATT. Pre-set Min. 
TV Types. All values to 10 ohms to 25 K., 8/- ea. 
30 K., 4/ -. (Carbon 30 K to 2 meg., 3/ -). 
WIRE -WOUND 4 WATTS Pots. Long spindle. 
Valve. 50 ohms to 50 K., 6/6: 100 K., 7/8. 
PHILIPS TRIMMERS, 0-10 pF., 3-30 PF., 1 / -. 
TRIMMERS, Ceramic. 30, 50, 70 pF., 9d.; 100 pl'., 
150 pF., 1/8; 250 pF., 1/8; 600 pF., 750 pF.. 1/9. 
TV etc. TRIMMER, 1000 pF., with knob, S / -. 
RESISTORS. Preferred values. 10 ohms to 10 meg. 
} w., } w., 1 w., 44.; 15 w., 8d.; 2 w., 1 / -. 
High Stability. } w., 1 %, 2 / -. Preferred values 
100 to 10 meg. Ditto 5% 100 to 22 meg., 9d. 
BRIMISTORS CZ1, 8/8; CZ2, 2/8; CZ3, 1/8. 

10 watt 
5 watt WIRE -WOUND RESISTORS 

J 
113 

15 watt 10 ohms- 10,000 ohms E/_ 

12.6 K to 26 K lO w. .. .. 2/- 
'l'oggle Switches. s.p., 2/ -; d.p., 3/6, 
d.p.d.t., 4/ -. Min. Si de d.p.d.t., 3/6. 

8 /600V - 9/- 
18/4ß0V ó/- 
16/600V 1ß /- 
18+18/500V 7/6 
50 /450V 8/6 

Volume Controls 
Linear or Log Tracks 
Long spindles. Midget 
5 K ohms to 2 Meg. 
L.B., 8/ -. D.P., 4/8. 
Stereo L/810/11;13.P.14/6 
lm. log + lese /log, 7/6 

80 CABLE COAX 
Semi -air spaced tin. 

17/6. 6d.yd. 
Ideal 625 lines. 
Low loss 5dB 
l0olt. 200 Mc /s 116yd. 

MAINS TRANSFORMER 200 /260 v. A.C. 
Portage 5/. each transformer 

STANDARD, 250 -0 -130, BOm_4, 6.3 v. 3.5 a. 
tapped 4 v. 4 a. Rectifier 6.3 v. I a., 5 v. 
2 a. or 4 v. 2 a., 22/8, ditto, 330 -0 -350 29/8 
MINIATURE 200 v. 20 mA, 6.3 v. 1 a. 10/6 
MIDGET, 220 v. 45 mA, 6.3 v.. 2 a, .. 16/8 
SMALL, 260.0250, 45 mA, 8.3 v. 2 a. 17/6 
STD. 250 -0 -250, 65 mA, 8.3 v. 3.5 a .. 17/6 
HEATER TRANS., 6.3 v. le a .. .. 7/6 
Ditto, tapped 1.4, 2, 3, 4, 5. 6.3 v. 8/6 
Ditto, sec. 6.3 v. 4 amp. - 10/6 
GENERAL PURPOSE LOW VOLTAGE, 2 amp. 
8, 4, 5, 6, 8, 9, 10, 12, 15, 18, 24, 30 v. 22 /6 
AUTO TRANSFORMERS, 150 w. .. 112/6 
0, 115, 200, 230, 250 v. 600 w. .. . 82/8 
MULLARD "610" Mains Transformer .. 38/8 
MAINS POWER PACKS. Ready built with 
Transformers, Rectifiers, Condensers, providing 
H.T. and L.T. outputs. 
200 v. 20 ma D.C. 6.3 v. 1 a. A.C. .. 25/6 
220 v. 60 ma. U.C. 6.3 v. 2 a. A.C. 85/6 
250 v. 80 ma. D.C. 6.3 v. 3.5 a. tapped 4v. 46/8 
and 6.3 v. 1 a. tapped 5v.. 4v., 2a. 

INTERVALVE TRANSFORMERS. 3:1 or 2:1, 9/ -. 
O.P. TRANSFORMERS. Heavy Duty, 5/8. Multi - 
ratio, 7/6. Multiratio heavy duty push -pull, 10 w. 
15/6. Battery, 4/6. Bub. min. DL06, 3V4, eta., 6/9. 
10w. O.P. matching trans., 3, 7, 150, 12 /8. 
L . CHOKES. 16/1011. 60/65 mA. 5/ -; 10H. 86 mA, 
10/6, 1011. 150 mA, 14/ -. 

C.R.T. BOOSTER TRANSFORMERS 
for heater cathode short circuit or 
tubes with failing emission. Full 
instructions supplied. mains input. 
Type A optional 25% and 50% boost 
2v. or 4v, or 6.3v. or 10.Sv, or 12.6v. 
State Voltage required. PRICE 10/6. 

TINNED COPPER WIRE 18 to 22 swg., 51b., 3/6. 
ENAMEL COPPER WIRE 16.22. 2/9: 24 -30, 8 /8; 
32 -40, 9/8; D.C.C. 28, 34, 36 ewe.. 2oa., 8/6. 
FULL WAVE BRIDGE SELENIUM RECTIFIER: 
2, 6 or 12 v., 14 amp., 8/9; 2 a. 1118; 4 a., 17/6. 
CHARGER TRANSFORMERS. Tapped input 200/ 
260 v. for charging at 2, 6 or 12 v., 15 amps., 15/8; 
2 amps., 17/6; 4 amps.. 82/8. Circuit included. 
4 AMP CAR BATTERY CHARGER with am- 
meter, Leads, Fuse Case, etc., for 6 v. or 12 v., 58/8. 

BOOKS list S.A.E. 
Boys' Book of Crystal Sets.. .. 2/6 

W.W." Radio Valve Data .. 7/6 
High Fidelity Speaker Enclosure 5/- 
Valve and TV Tube Equivalents.. 9/6 
TV Fault Finding .. .. .. 5/- 
Mallard Amplifier Manual.. .. 8/6 

Radio 
Valve Guide, Books 1. 2. 3, 

4 each 
Practical Radio Inside Out .. 3/6 
Master Colour Code Chart .. 1/6 
Tragsistor Controlled Models .. 7/6 
International Radio Stations .. 2/6 

4 TRANSISTOR PUSH -PULL 
x i k s lin. AUDIO AMPLIFIER 

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

inetructlons and circuit. 
prise 47/63v. Batt. 2/3. 241n. Speaker 16/- 

1964 RADIOGRAM CHASSIS 

THREE WAVEBANDS FIVE VALVES 
S.W. 18 m. -50 m. LATEST NULLARD 
M.W. 200 m -550 m. ECH81, EF89, EBC81, 
L.W. 800 m. -2,000 m. E1,84, EZSO 

12 -month Guarantee 
A.C. 200 /250 v. Short- Medium Long /Gram 
Ferrite Aerial A.C.V. 3 ohm output, 5 watts. 
Tape Sockets. Glass dial, horizontal wording 
sise 13íu. x 7io. Aligned and callibrated, isolated 
Chassis else 135in. x lin. high x filin deep. 

£9.15.6 Carr. & Ins. 4/6. 

Post L- (unless otherwise stated 

BAKERS e r:- 

`Selhurst' 
-RADIO- 

THE ( 
,.''r;' i1 

CONNOISSEUR'S 
CHOICE 

"none genuine 
without this see/" 

of 

Sin. JUNIOR SPECIAL 8w. 5 gns. 
Foam Suspension 40- 20,000 cam. 

12in. STALWART HEAVY DUTY 15w. 5 ans. 
45- 13,000 op, 3 or 15 ohm voice coils. Unlimited 
Applications. Response 45 to 13.000 cps. 
magnet 12,000 lines. i malty unbeatable. 

12in. STANDARD HEAVY DUTY 20w. 7 ens. 
More powerful magnet 14,000 lines epeeist me- 
pension. 40-14.600 ape. Recommended where - 
ever a high standard of reproduction is destrod. 

121n. BASS HEAVY DUTY 25w. 12 gus. 
New 1964 high power model Aluminium coil 
former with magnetic damping 26- 16,000 Cps. 
Ideal for all electric caeca. 

15in. AUDITORIUM MODEL 86w. 18 gns. 
Improved magnet alcomax with heavy plated 
steel plates, weight 181ós., 17.000 lines, 20. 
12,000 cps.. Solid heat pooled Paxolin Col 
Former. Ideal for all Electric Guitars. 

LOUDSPEAKERS P.M. 8 OHM. 25, 2, 4, Sin. 
7 x 41e.. 15/6; 65in. Rola, 16/8; 81n. Plessey, 17/6, 
9 x bin.. 8 x 5k.. 21 / -; 10 x tlin., 89/6; 101n. Rota 
80/ -; 1210 R A , 80 / -; BIM Double Cone Ceramic 
magnet 10 w 13 x 8In, 46/ -. Horn Tweeter. 29/8. 
STENTORIAN HP1012. 101n. 3 to 16 ohms 10w., 
88 / -; Bin. 14F812, 78/ -; Crossover 0X3000, 38/ -. 
EXTENSION SPEAKER CABINET. lin., 16/6; 
641n., 18/6; 81n., 19/8; 10in., 29/8; Ps., 80/ -. 
TWIN GANG TUNING CONDENSERS. 365 pF.. 
miniature lm. x 14ín. x 15111., 10 / -; 500 pF Standard 
with trimmers, 9/ -; midget, 7/6; with trimmers, 9/ -. 
600 pF slow motion tuning standard, 9/ -. Transistor 
gang 208 +176 pF with trimmers, 10/8. SMALL. 
3 gang 500 pF, 17f -. SINGLE 365 pF, 7/6. SINGLE 
10 pF, 25 pF, 50 pF, 76 pF, 100 pF, 160 pF, 5/6. 
Solid dielectric 100, 300, 600 pF. 8/6. 
CONDENSERS. New stock, 0.001 mid. 7 kV. 
T.C.C., 5/6; Ditto, 20 kV., 9/6; 0.1 mid.. 7 kV., 9/8; 
Tubular 500 v. 0.001 to 0.05 mid., 94.; 0.1, 1/ -; 
0.25, 1 /8; 0.5/350v., 1 /9; 0.1 /350v., 9d-; 0.0112,000v. 
0.1/1,000v., 1/9; 0.1 mid., 2,000 volts, 8 /6. 
CERAMIC CONDO. 500 v. 1 pF to 0.01 mid., 9d. 
SILVER MICA CONDENSERS. 10% 5 pF to 500 pF. 
911.; 600 pF to 3,000 pF., 1/ -. Close tolerance 
( +1 pF) 2.2 pF to 47 pF, 1 / -. Ditto 1% to 50 pF 
to 815 pF, 1 / -. 1.000 pF to 6,000 pF, 1/9. 

FERGUSON QUALITY AMPLIFIER 4 watts 
Ste 69 e 5 x 4in. Mains Transformer, 200/ 
260V. Volume and tone controls. Sensitivity 
200 m.v. Response 26 to 20,000 cps. Prise 49/6. 
or 2 unite matched for Stereo. 89/6. 

WAVECHANGE SWITCHES 
8 p. 4 -way 2 wafer long spindle ,. 6/8 
2 p. 2 -way or 2 p. 6 -way lone epindle .. 8/8 
4 p. 2 -way or 4 p. 3 -way long spindle ,. 3/6 
9 p. 4 -way or 1 p. 12 -way long spindle. 8/6 
Wavechange "MAKITS ". Wafers avail- 
able: 1 p. 12 way. 2 p. 8 way, 3 p. 4 way - 
4 p. 3 way. 6 p. 2 way, 1 wafer switch, 8/6: 
2 wafer switch, 18/6: 3 wafer switch, 16/ -: 
additional waters up to . 3/6 each xi Valveholders. E 

12. 3/6 

Engl. and Amer. 4, 5 and 7 pin, L. 
MOULDED Mazda and int. cot., ed.; BIG 
BOA, BOG, BOA, 9d: Ceramic EF50, B7G, BOA, 
int. oct.. 1/ -. B7G. BOA cans 1/- each. 1Valve 
plugs B7G, BOA. Int. octal.,_2 /3. 

HIGH GAIN TV PRE -AMPLIFIERS 
H.B.C. Channel 1 to 5. Gain 18dB. 
ECC84 valve. Kit price 29/8 or 49/6 
with power pack. Details ed. (PCC84 
valve if preferred). Coils only 9/6. 

BAND III I.T.A. -Same prices. 
Tunable channels 7 to 13. Gain 17dB, 
Circuit and coils only, 9/6. Chassis 419. 

C.O.D. 2/- extra. THE O R I G I N A L 

RADIO COMPONENT 
Our written guarantee with every pun i,.,.r GPEN ALL DAY 
NEW COMPONENTS LIST 1/- (Wed. 1 p.m.) 
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H.T.H. TAPE MOTORS. 115 v. A.C., 12/6 ea. I 
or pair for 230 v., (in series) 12/0. 
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THE "INSTANT" BULK TAPE 
ERASER AND RECORDING HEAD 

DEMAGNETISER 300/250 v. A.V. 

35 ¡- 

Leaflet 
S.A.E. 

PLASTIC RECORDING TAPE 
Spare 

Plastic 
Reels 

lin. 1/6 
4in. 2/- 
5ín. 2/- 

Standard 7in. reel, 1,200ft. 17/6 51ín. 2/- 
reel, 60011. 11/6 71.n. 2/6 

"EASISPLICE" Tape Sul cer 5/- 
Leader tape 4/6; Splicing tape 3/ -. 

CRYSTAL SET BOOKLET 1/ -. 
CRYSTAL DIODE G.E.C. 2/ -, GEX34, 3/ -, 0A81. 3/ -. 
HIGH RES. PHONES, 4,000 ohms, 15 /-. 2,000 ohms, 
12/6. MOVING COIL PHONES, 100 ohms, 101 -. 
SWITCH CLEANER. Fluid squirt spout, 4/8 tin. 

Double Play rin. reel, 2,411011. 42/- 
Os. reel, 1,200ft. 25/- 

Long Play reel, 1,800ft. 22/8 
51 5. reel, 1, 00ft. 17/8 

Iin. reel, 900ft. 15/6 

sis +ass TRANSISTOR RADIO 
First class components to make a 6 
transistor 2 waveband superhet chassis. 
Ideal for portable or table radio. All 
parts including BVA transistors, ferrite 
aerial, with car aerial coil, printed 
circuit, 81ín. x 21in., but EXCLUDING DING 
Speaker and cabinet. ie Speakers. 35 ohms, 6 x 4in., 21 /- 
5ín.. 17/6: 3íin., 15 /6. 

HULGIN PLUGS AND SOCKETS. Non -reversible 
l'74, 2 -pin, 4/3; P711, 3 -pin, 4/8; P194, 0 -pin, 8 /8 

r 

JACKS. English open circuits, 2/8. Closed circuit, 
4/3, (lrnndig type, 3-pin, 1/3. 4r,mdig lead jack, 3/8. 
JACK PLUGS. English, 3/-; Screened, 4/ -; Crundig 
3 -pin, 3 /6, Phono Plugs, 1 / -; Sockets, 84. 
ALADDIN FORMERS and cores, 1ín., 8d,; fin., 10d. 
0.31n. Formers. 5937 or H cans TV1 or 2, lip. sq. 

21in.. or ;in. sq. x Ills., 2/- with cores. 
SLOW MOTION DRIVES. 6:1, 4/3. 36:1, 10/8. 
SOLON IRON. 25W, 200V or 280V, 24/ , 
ANTEX SUB -MIN IRON. 15w. 200 or 250v., 32/8. 
BENCH STAND for above, 12/6. Spares iu stock. 
Paxoliu Panels, 10 x 8 x In., 2 / -. 
Miniature Contact ('o lied Rectifiers, 
250V. 60MA. 7/6; 250V, 85mA. 9/6, Selenium 
Rect., 300V. 85mA, 5/ -. K3/25. 600V, 5mA. 5/ , 
RM4, RMS, 14A100. 14A116, 10 /- each. FC31, 
20/, 

V 450mA. 10/-: 250V 150 A 5 /6.Rectifiers, 

465 kc /s. SIGNAL GENERATORS 
Priée 10/8. ready made with valve 1S5. 
POCKET SIZE 2 /x4lxlin. One resistor 
to change, full instructions supplied. 
Battery 8/6 extra. Details Free. 

('oils Wearlte "P" Type, 4/- each. 
Osmor Midget "Q" type. adj. dust core. 
from 4/- each. All ranges. List S.A.E. 
Repanco DRR2. L. and Med. T.R.F. 
with reaction. 4/6. Med. wave D.R., 3/6. 
Ferrite Aerials, M., 8 /9: M. and L., 12/6. 
Osmor Ferrite Rod Aerials, L. and M. 
for transistor circuits, 10 /- each. 
Ferrite Rods, 8 x din.. 6 x an., 6 x 1 in., 3 / -. 
11.F. Cokes, 2/6. Osmor 64('I, 6/9. 
T.R.F. Coils, A/HF. 7/- pair; HAX 3/6. 
Screwdriver, Sin., 6d. Test Prods, 2/9 ea. 
Neoside Trimming Tool. 1/9. 
Neon Mains Tester Screwdriver, 5 / -. 
Multieure Solder, 4c1. yd. Dispenser. 2/6. 

Blank Aluminium ('hassis, 18 s.w.g. 
4 sides, riveted corners, lattice fixing 
holes, 2111ín. sides, 7 x 4in., 4/9: 9 x 7ín. 
5/9; 11 x 71n., 6/9; 13 x 9ín., 8/6; 14 x lljn., 
10/6: 15 x 14ín.. 12/6. 
aluminium Panels, 18 s.w.g., 12 x 121n., 

4/6: 14 x 9ín., 4/ -: 12 x 8ín.. 3/ -; 10 x 7ín., 
2/3; 8 x 6in., 2/ -; 6 x 4in., 1 /6. 

COMPONENT 

MARTIN TAPE PRE: AMPLIFIERS 
(PLAT-BACK '1'11R((0 II YOUR 

OWN AMPLIFIER; 
For Collaro 2 !'rack Decks 8 gns. 
COMPLETE RECORDING A PLAY- 

BACK AMPLIFIERS 
For 2 Track Collaro £11110 

TAPE E DECKS 
Collaro Studio 2 Track £10.15.0 

ASR TD2 2 Track lape Deck £7.5.0 
Collaro Record/Erase (leads. track 

3.3/- pair 
MAINS DROPPERS. Midget t Uustable sliders 
1:e,', 11011 ohms, I 0.2A, 1,200 ohms, 61-; 

0.15A, 1,51111.11000, 61 o la, Ono ohms. 6/ -. 
LINE CORD. 3-uuv 100 ohm ft., 1/- ft. 
MIKE TRANSFORMERS. 50-1, 3/9. 
P.V.C. Covered Wire. single or stranded, Ed. yd 
Sleeving, 1 or 2 nun.. 2d.; 4 mm., 3d.; r, non., 5d. yd; 

SPEAKER -FRET. Cold 'Maroon or (leers 
17 x 25in., 5/-; 25x' 5in., 10/ -. Tygan, various colours 

wide from 10 /-ft.; 26in. wide from 5 /-ft. 
Samples 1/ -. Expanded Metal, Cold. 12 x 12ín., 8/ -. 
Panel mounting fuse holder, 2/ -, !'uses 11in. I1I1111A- 

5A, (id. Insulated side cutters, 3/8. Rib Strippers, 3/6. 

RADIO AND TELEVISION SPARES 
All leading makes, volume controls, 
etc., line output transformers, etc., 
B. V. A. valves (current and obsolete 
types). Send S.A.E. for quotation. 

WEYRAD P50 
COILS AND TRANSFORMERS FOR 
2 -WAVE TRANSISTOR SUPER II ET 
Long and Medium aerial -RA2W 6in. rod 
208 pF tuning, with car aerial coil 12/6 
Ose. Coil P50 /1AC 176 pF tuning 5/4 
1st and 2nd I.F. P50 /2CC 470 k /cs 5/7 each 
3rd I.F. P50 /3CC B / -, Spare Cores Gd. 
Driver Transformer -LFDT4 9/6 
Wavechange Slide Switch d.p.d.t. 3/6 
Printed Circuit -PCA1. Size 21 x 81jn.. 
Ready drilled and printed 9/6 
Volume Control. 5K -DI' 4/6 
35 ohm Speakers. 31in., 15/8: 5ín., 17/6: 
6 x 4in., 21/ -. 
J.B. Tuning Gang with trimmers 10 /6 
Constructor's Booklet 2/- 
3 ohm O.P. Trans. O.P.T.1 10/6 
NEW MULLARD TRANSISTORS 
0071 6/ -, 0072 7/6, 0081D 7/6. OC81 7/6, 
0C44 8/ -, 0C45 8 / -, 0C171 10 /6. AF117. 
9/8. 
Sub Miniature Condensers. 0.1 mFd, 
30v., 1/3. 1, 2. 4, 5. 8, 16. 25, 30. 50. 100 mFd. 
15 volt, 2/8 ea. Transistor Holders, 1/3. 
SINCLAIR "SLIMLINI " RADIO 
Med. wave kit. 2 transistors, 2 diodes, 
earphone, ferrite aerial. Cabinet 
3 x 11 x fin.. 49/6. No aerial required! 
Transistor 4 Channel Mixer with 4 

separate input /output controls 59/6. 

"THE POWER MITE" 45/- 
P;í9 Mains ('nit. 9 volt for Transistor 
Radios. Same size as P.P.9 (200/250V.) 
Miniature PP3 model 19/6 

ADASTRA 3 -3 AMPLIFIER 3 WATTS 

A.C. 200 -250V. Valves IN'l.S6 and 
E'LSO. :3 ohms output. Controls: bass, 
treble and volume. Separate front panel 
with de luxe finish. Quality mains trans - 
former. Enamelled chassis tir,, x gilt. x 
3in. Price £4.19.6. Details S.A.E. 
"Performs agreeably well" (Tree Gramophone, 

S H O P 337 WHITEHORSE ROAD 

SPECIALISTS WEST CROYDON 
7e /ephone: THO 1665 

Export welcome. Send remittance, 
and estro postage, no C.O.D. 

Buses 133 or 68 pass door. S.R. Station, Selhurst 

BUILD YOUR OWN 
RECORD PLAYER 

FROM E9.19.6 

AND 
1üS 

SAVE p 
3 

POUNDS). 

4 Speed Autochanger or Single Player 
units with Brand New 2 -tone tie luxe 
Cabinets 17 x 13 x 8'min. Strong handle, 
gilt lini'h clips and hinges. 'Used by 
Famous flake for logos. models, 
Ready cutout motor board 14 x 13in, 
Front bailie ',fill 7 x 4in. high flux 
loudspeaker and 3 watt 2 valve ('TH5. 
CICL82anlplilicr built on metali'hassis 
12 x 3 x 21in. Quality 3 olun output 
transformer, loss' hum level circuit. 
Volume and Tone controls. 3 -core 
safety mains lead. All items fit to 
gether perfectly. Special instruc- 
tions enable assembly in 30 minutes, 
only 5 wires to Joint IS-month written 
guarantee. Available separately or 
package deals as below. 
AUTOCHANGE KITS COMPLETE (as above) 

B.S.A. Monarch . .. 211.10.0 P.P. 5/0 
Garrard Autoslim .. 212.18.0 P.P. 5/6 

SINGLE PLAYER KITS, Complete los above) 
E.M.I. Junior .. £9.198 Y.P. 5/6 
Garrard SRP10 .. , . £11.5.3 P.P. 5/6 

OR SEPARATELY 
Cabinet with board 14 x 13ía. 

cut oat to your choice £3.9.0.P.P. 3,0 
Amplifier with 7 x 4in. speaker 53.17.6 P.P. 2/6 
AUTOCHANGERS 

B.S.R. ÚA14 ,. 25.19.8 P.P. 410 
B.S.R. lIA15 Slimline . 56.17.8 l'.P. 4'6 
Garrard Autoslim .. 18.17.6 P.P. 4p; 

SINGLE PLAYERS 
Garrard SRP10 ., 55.5.3 P.P. 4n6 

E.M.I. auto stop /start .. £5.5í1'.P. 4,6 
E.M.I. Junior .. .. £3.79 F.P. 3: 6 

TRANSCRIPTION UNITS 
Garrard 4HF .. 215.15.0 P.P. 5'- 
Phillips AG1016 .. £12.3,0 1'. I'. So- 

Garrard ATB .. £10.10 P.P. St- 

BARGAIN XTAL PICK -UP ARM 
Complete with ACOS LP -76 Turnover Read. 20/- 

Replacement sapphire styli 5/ -. diamond 15/-- 
Mono GPIO Xtah 15/ -: Stereo Romtette 30 /-. 

BARGAIN SINGLE PLAYER KIT 200/250 v. A.0 

£5.15.0 3'.,sr 
Ili' rat inetl 

With 2 -stage Amplifier; 3 watt; 2 valves, UCLS2, 
UY85, High -8m 5in speaker; 4 -speed E.M.I. 
Turntable, 18, 33. 45, 78 r.p.m.I Costal Pick -up 
tor LP /STD. Records. 715.. l0in.. 12m.,; Cut out 
Mounting Boards 124 x 9 in. 

ARDENTE TRANSISTOR TRANSFORMERS 
D3035, 7.3 CT:1 Push -poll to 3 ohms output 11 /- 
D3034 1.74:1, C.T. Push -pull Driver 11/- 
D3058, 11.5:1 Output to 3 ohms, etc. 11/- 
D239, 4.5 -1 Driver, lin. x sin. 5 00. 11 /8 
0240, 3.5:1 Driver, lin. x .4íu. x lin. 11/8 
ARDENTE TRANSISTOR VOLUME CONTROLS 
VC1545, 5K with switch dia..9in. 5/3 
SUB -MIN. EARPIECE Xtal or magneto' 7/8 
SUB -MIN. JACK AND PLUG 2.5 or 3.5 nut. 3/8 nail. 

MINIA'nC RE l'A NKI. Maa'Exr: 
Size 1 in, sq. Precision Jewelled bear - 
ings,2 ° a('curary. si Isere(' dials, black 
numerals and tine pointers, zero 
adjustment screw on front of meter. 
1 nil .. 27/6 50µA .. 39/6 
5 mA .. 27/6 5110µA . 32/6 
:100V . 27/3 "S" Meter 35/- 

MOVING ('OIL MUL1'IME,PBR T'K 20a 
0 -1000 v. A.C. /D.C., ohms .0- 1001,, etc., 49/6. 

0 -150 ma. pocket size with 2 in. scale. 

('It'S'Ial. MIKE INSEILTS. 6/8 
high output. Size 'Sin. die. x din. 

ACOS 111C. insert llin. dia. x 'in._ _8/6 
ACOS 39-1 DE LU'XE:STI('K MIKE 35/- 
'l'äl, g ?L.61.lTY STICK MACE 25/- 
TELEPHONE '!'APE MIKE 10/6 
GUITAR ('ON'l'A('T MIKE 15/6 
11((1'1N COIL MIKE, high or low 
impedance, with FLOOR STX.ND 147/ - 
'l'ANNO1' Carbon Hand Mike.... 7/6 
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RADIO -AMATEUR GEAR 
EDUCATIONAL KITS 

PRACTICAL WIRELESS October, 1964 

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

World- famous kit -sets anyone can build 
The clearly written instruction manuals, issued with each kit, show you how 
A KIT FOR EVERY INTEREST ... FOR HOME, WORKSHOP, LABORATORIES 

HI -FI F.M. TUNER. Tuning 
range 88 -108 Mc s. Tuning unit 
(FMT -4U) with 10.7 Mc s. 
I.F. output (12.15.0 inc. P.T.) 
LF. Amp. (FMA -4U1 complete 
with cabinet and valves. 
1113.3.0). rota kit 115.18.0 
Assembly can be arranged. 

5W HI -FI MONO AMPLIFIER. Model MA -5. A low -priced 
well designed amplifier. Printed circuit construction makes it 
easy to build. Kit ¿10.19.6. Assembled 115.10.0 
"COTSWOLD" HI -FI SPEAKER SYSTEMS. MFS or Standard. 
Range 30- 20,000 cis. Kit ¿23.4.0. Assembled ¿30.15.0 
MONO CONTROL UNIT. Model UMC -I. Ideal for use 
with MA -12 or similar amplifier. Kit 18.12.6. Assembled /13.12.6 
HI -F1 EQUIPMENT CABINETS. Large range, in kit form 
or assembled and finished, incl. record housing range, available to 
meet various needs. Details on request. from E7.7.0 to 137.16.0 

Sin. OSCILLOSCOPE. Model 
I0 -12U. Wide band amplifiers 
essential for T.V. servicing, F.M. 
alignment etc. T!B covers 10 c s- 
500 kc /s in 5 ranges. Kit 132.12.6. 
Assembled 141.10.0. The ideal iow- 
priced 'scope. 

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" 
tuning mecer, tuned R.F. 
amplifier stage Kit 139.6.6 

Assembled /52.10.0 

6W DE LUXE AMPLIFIER. Model S -33H. An inexpensive 
Stereo -Mono amplifier, with high sensitivity Suitable for Decca 
Deram Cartridge. Kit 115.17.6. Assembled 121.7.6 
6 TRANSISTOR PORTABLE. Model UXR -I. Prealigned 
I.F. transformers. Printed circuit, 7 x 4in. high flux speaker. Real 
hide case. Very easy to build. ... ... ... Kit 112.11.0 
SHORTWAVE TRANSISTOR PORTABLE. Model RSW -I. 
Two short bands, trawler and medium wave . Kit (19.17.6 
HI -FI A.M.,F.M. TUNER. Covers F.M. 88 -108 Mc /s. A.M. 16 -50, 
200 -550, 900- 2,000m. Tuning heart 114.13.6 inc. P.T.) and I.F. 
Amp. 121.16.6. Printed circuit board. Total ... ... Kit 126.10.0 

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

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

SEND FOR FREE BRITISH HEATHKIT CATALOGUE- MANY MODELS TO CHOOSE FROM 

PA AMPLIFIER. Model PA -I. 50W output. 
For vocal and instrumental groups, guitars, etc. 
4 inputs, 2 speakers, Tremolo. Send for full details. 
Kit 154.15.0. Legs optional extra 17'6 set. 
Assembled 174.0.0. 
SOW POWER AMPLIFIER. Model MA -50. 
Ideal for PA work etc. Kit 119.18.0. Assembled 
127.18.0. 

RG- 
2 }in. PORTABLE SERVICE OSCILLOSCOPE. Model OS -I. 
An ideal light, compact 'scope for servicing and general work. 
Printed circuit construction. Kic 121.18.0. Assembled /29.8.0 
"MOHICAN" TRANSISTOR GEN- COVERAGE RECEI- 
VER. Model GC -I U. An excellent portable for the short wave 
listener. ... ... Kic 137.17.6. Assembled 145.17.6 
VALVE VOLTMET.ER. Model V -7A. Measures up to 1,500 
v. (D.C. and r.m.s.) and 4,000 pk- to -pk. Res. 0.111 to 1,000 MU. 

Kit /13.18.6. Assembled E19.18.6 

COMMUNICATIONS TYPE RECEIVER 
Model RG -I An excellent low cost receiver 
Freq con.: 600 kc /s -1.5 Mc s. 1.7 Mus -32 Mc /s. 
A two speed tuning drive. R.F "front end" supp- 
lied assembled, aligned and tested. Send for details 
Kit 139.16.0. Assembled 153.0.0. 

6W STEREO AMPLIFIER. Model S -33 3 wichl Inputs for 
radio -cape -gram. Stereo'Mono, ganged controls. Sensitivity 200 mV 

Kit 113.7.6. Assembled 118.18.0 
MULTIMETER. Model MM-1U. Ranges. 0 -1.5 v. to 1,500 
v. A.C. and D.C. 0- IS0p.A -15A D.C. 0.20 to 20Mí2 4f in. 50µA 
meter. ... ... ... ... Kit 112.18.0. Assembled £18.11.6 
R.F. SIGNAL GENERATOR. Model RF -I U. Up to 100 Mc /s 
fundamental, 200 Mc /s on harmonics. Up to 100 mV output all 
bands. ... ... ... Kit 113.8.0. Assembled /19.18.0 

NEW MODEL! 
TELEVISION ALIGNMENT GENERATOR. Model HFW -1. 
Accurate alignment of TV receivers achieved in minimum time 
at low cost. Covers 3.5 co 220 Mc s fundamentals. 

ONLY /30.15.0. Kit. /44.10.0 Assembled 

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. Prov. for VFO Kit 133.19.0. Assembled £45.8.0. 

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

WORLD'S LARGEST -SELLING ELECTRONIC KITS 

AMATEUR TRANSMITTER. 
Model DX -1000. Covers all 
amateur bands. 160 -10 m. 150 w. 
D.C. input, self contained with DX -1000 
sower supply. Modulator. VFO Kit 179.10.0. Assembled (104.15.0 r 

Send me FREE BRITISH CATALOGUE (Yes, No) Ì 

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

NAME 

L... 
PWIO I 
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Vol. XL No. 692 OCTOBER, 1964 - 000d Response 
?i11111111111111111111111111111111111IIII1111111I11111111111111= mO trim, or not to trim? That is the question that must 

have been asked a million times in radio shack or work- 
= Editorial and Advertisement = 

Offices: = shop. or the corner of the kitchen table. 
PRACTICAL WIRELESS = A lot of nonsense has been talked about the unforgiveable 

George Newnes Ltd., Tower House = sin of "twiddling the trimmers ". The imputation is that the 
- Southampton Street, W.C.2. = average radio enthusiast is quite incapable of making tuning 

© George Newnes Ltd., 1964 -E:: adjustments. Such critics need an answer. 
= It would be foolish to ignore the fact that in the course of 

Phone: Temple Bar 4363 every year, many receivers find their way to the professional's 
Telegrams: Newnes, Rand, London. = service bench, hopelessly out of alignment due to inexpert 
mission at the G.P.O. for most- = and haphazard trimmer and core twiddling. Or that many mission by Canadian Magazine Post. - 1> 

= = gloomy hours are spent annually by home constructors in 
SUBSCRIPTION RATES = futile attempts to peak and calibrate newly constructed sets. 

including postage for one year = However, those that suffer in this way are usually raw 
To any part of the world cl.9.0 = novices, those with no contact with other amateurs, or those 

who with iron resolve refuse to put themselves out to learn a 
= few elementary facts. 

E Contents - The majority of amateurs are unquestionably more com- 
\r .\à \ .\ = petent and intelligent, and even if they do not have access to 

= the proper test instruments they are able, under certain circum- 
Editorial ... ... ... ... 513 = stances, to make adjustments to tune circuits without dire 
Round the World of Wireless 514 - consequences. 
The "Ten -Five" ... ... 516 - When a receiver is known to be aligned -when it has been 
Inexpensive Intercom System 522 = 
Trimmer and Alignment Set 524 = working, but a fault has developed -there is no objection to 
Understanding Semi conduc- - an exploratory movement of iron -dust cores and trimmers, 

tors ... ... ... 527 = provided a few obvious basic rules are observed. 
Books Reviewed ... ... 530 E First, cores or trimmers should be moved one at a time. If 

E- On the Short Waves ... ... 531 

Utility Power Pack .. ... 532 - no improvement is noted, they should be returned to the 
The °Spectreuphon" ... ... 536 - original position before proceeding to the next. Second, a 
A Simple Transistor Tester... 540 = visual indication of output is very much better than trusting 
Miniature Power Ampfier 543 E li to the ear; more delicate adjustment is possible. 
Practically Wireless . ... 545 = Third, where a set is completely out of alignment, the cor- 
An Inductance/Capacitance = 

Tester ... ... ... ... 546 = rect sequence of adjustments should be followed -and the 
Trade News ... ... ... 558 - possibility of an alternative fault should be investigated before 
The "Multiphonic" ... ... 562 = re- tuning. A receiver that is known to be out of alignment, 
The Buccaneer ... ... ... 569 = such as a newly -built model. should be aligned "according to 

= Club News ... ... ... 574 E - Letters to the Editor ... ... 577 E the book. 
= Now the critics must be well aware that most readers of 

E The Editor will 
practical 

pleased consider = magazines such as PRACTICAL WIRELESS are quite conversant = articles of a practical nature. Such - g q 
= articles should be written on one side E 
= of the paper only. and should contain = with the above homespun rules. Why, then, their spleen? 
= the name and address of the sender. __ It seems to be based on one main bad fault -the chewed -up = Whilst the Editor does not hold himself = E responsible for manuscripts, every = slug or the trimmer with the cracked insulating washer. This 
= effort will be made to return them if a = 
= stumped and addressed envelope is = is generally the result of using makeshift tools. Very seldom 

enclosed. .411 correspondence intended = is it caused by the true enthusiast. = for the Editor should be addressed; 
The Editor, PRACTICAL WIRELESS, = The only real restriction on trimming should be the neces- 

E. 
= SouthamptonneStre Street. London, 

House, = sity for test equipment when aligning those circuits that must 
= owing to the rapid progress in the = 
E designs of wireless apparatus and to E be tuned to an exact response curve. A small movement of 
= our efforts to keep readers in touch = 

with the latest developments, we give S. any one core of a TV or an f.m. receiver i.f. strip may seem E = no warranty that apparatus described = to make little difference, but its effect on the overall response = in our columns is not the subject of E 
= letters patent. = could be deceptively damaging. = Copyright in all drawings. photo- _ = graphs and articles published in = We are sure that regular readers will know not only how 
= PRPRACTICAL 

WIRELESS is specifically = but when to adjust a tuned circuit. And we hone that the ACTIC throughout WIRE ES the countries = 
= signatory to the Berne Convention and E 

the C.S.A. Reproductions or imitations = trimming tools presented with this issue may prevent a few 
= of any of these are therefore expressly = more slugs becoming chewed up or cracked! 

forbidden. Aaeu WIRELESS _= rtes "Amateur IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II11 1111IItl11I1111I111111!IIIIll11111111I111111111111111111I11 

IIIIli1111Illill 11111Illllllllllllllllllll11111_ Our next issue dated November will be published on October 7th 
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Amateur Radio Contacts via the Moon 

October, 1964 

THE story of amateur radio reached another milestone recently, 
when radio amateurs in different countries achieved communica- 

tion via the moon. Pairs of amateur stations have been using signal 
bounce off the moon to relay radio transmissions in the 2m and 
70cm ham bands. 

These experiments were undertaken with the new giant 300m 
radio telescope in Puerto Rico, soon after its completion. (This 

installation is from time to time 
being made available for such 
amateur experiments.) Several 
contacts have already been 
logged using this somewhat 
spectacular amateur set -up, the 
first being on 13th June, 1964, 
when KP4BPZ (Puerto Rico). 
using the giant telescope aimed at 
the moon as receiver antenna. 
received signals from a group of 
Swiss and German amateurs in 
Hedingen. near Zurich, and, some 
time later, signals beamed at the 
moon by the British station 
G3LTF (Peter Blair) running 
80W into a parabolic aerial. 

A further successful contact 
with Puerto Rico via the moon 
was established by the German 
station DJ3EN (Hinterzarten/ 
Black Forest) on June 14th. On 
this occasion, DJ3EN ran 500W 
on the 2m band into a conven- 
tional ten -element Yagi aimed 
directly at the moon. By the time 
his signals had been received in 
Puerto Rico. they had travelled 
a distance of roughly half a 
million miles. 

ELECTRONIC COMPONENTS CONFERENCE 
AONE -WEEK conference on components and materials used in 

electronic engineering will be held at the Institution of Electrical 
Engineres in London from 17th to 21st May next year, concurrent 
with the 1965 Radio and Electronic Component Show at Olympia. 

Subjects to be discussed are recent developments in active and 
passive components, including integrated circuits, and in the 
materials of which they are made. 

" Resistors ", " dielectrics". " capacitors ". " microwave ferrites ". 
" electro- mechanical devices ", " semi- conductor devices" are a few 
of the categories for which contributions have been invited for 
inclusion in the programme. 

The conference is being organised jointly by the I.E.E. Electronics 
Division, the Institution of Electronics and Radio Engineers and the 
United Kingdom and Eire Section of the Institute of Electrical and 
Electronics Engineers. 

450 Motorcycle Transceivers Ordered 

FOLLOWING their successful introduction last year. an order for 
450 Ultra 4A5 motorcycle transceiver sets for use by British 

Police Forces has been received by the Telecommunications Division 
of Ultra Electronics Limited from the Home Office. 

The 4A5 set provides two -way communication on 
with a standard spacing of 
25kc /s. The single superhet 
receiver design is fully tran- 
sistorised and uses a 10.7Mc /s 
i.f. crystal filter. The transmitter, 
now further transistorised, incor- 
porates quick- heating valves to 
eliminate standby battery drain. 
It operates on 6 or 12V supplies. 

Ultra have also received an 
initial order for 26 of their f.m. 
4B6 Packsets for use by the 
Metropolitan Police. 

four channels 

Computer for Scottish University 
LARGE general purpose analogue computer, type 247, costing 
approximately £19.000. has been ordered by the University of 

Strathclyde, Glasgow, from the Solartron Electronic Group Ltd., of 
Farnborough, Hampshire. 

This is the fourth 247 computer to be ordered this year, the others 
having already been installed at the University of Sheffield and two 
technical colleges. The Glasgow computer will be installed in the 
Electrical Engineering Department and will be used for the investi- 
gation of automatic control systems and general research. 
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RECENT innovation from 
A Mullard Ltd.. which could 
have the probable effect of 
standardising more than ever 
before the design of transistor 
receivers, is a range of transistor 
circuit modules for a.m. radios 
being made available to manu- 
facturers, having the obvious 
advantages of faster, easier pro- 
duction and greater freedom in 
cabinet styling. 

With these devices a manufac- 
turer will be able to build a 
receiver around two modules - 
one constituting the r.f. /i.f. sec- 
tion. the other the complete 
audio amplifier - instead of 
assembling individual compo- 
nents. 

The r.f. /i.f. module, type 
LP1156, is a fully- screened i.f. 
amplifier and mixer stage (see 
photograph on this page) 
covering the short, medium and 
long wavebands using external 
oscillator coils. (Other versions 
are available for medium and 
long wavebands only, using 
internal oscillator coils, but all 
versions measure the same: 
2.44ín. x 1.19in. x 0.64in.) The 
mixer stage uses an AF115 tran- 
sistor and the two stages of i.f. 
amplification use AFI17's. 
followed by a diode detector 
(0A90). 

The whole module is designed 
to operate from a 7.6V supply 
line derived from the audio 
module. 

M ILLARD INTRODUCE CIRCUIT 
MODULES FOR TRANSISTOR SETS 

This latter, type LP1153, is an 
a.f. amplifier giving an output of 
500mW into a 1011 loudspeaker. 
It is designed to operate from a 
9V supply and it measures 2.01in. 
x 1.27in. x 1.08in. 

The circuit uses an LFK4 
transistor package and comprises 
a d.c.- coupled preamplifier stage 
and a complementary output 
stage. Overall d.c. feedback of 
10dB is applied to stabilize the 
working condition and approxi- 
mately 10áB of a.c. feedback 

reduces distortion and gain 
spreads. 

To simplify manufacture fur- 
ther, the r.f. /i.f. module comes 
pre -aligned, so reducing the align- 
ment procedure of the complete 
receiver. In addition fault- finding 
by the set maker is virtually 
eliminated since both types of 
module are given stringent 
quality control tests during 
manufacture. Servicing is also 
simplified, the replacement of a 
module taking a few minutes only. 

Mullard's new r.f. /i.f. circuit module. 

V.H.F. RELAY 
STATION IN FORFAR 

THE BBC's new television and 
v.h.f. sound relay station for 

Forfar, which was brought into 
service earlier this year, is situ- 
ated at Harecairn. near .Monikie. 
Dundee. From here it serves 
an area including southern 
Angus. northern Fifeshire and 
small areas of eastern Perthshire 
and southern Kincardineshire, 
with transmissions of BBC -1 tele- 
vision and the three v.h.f. sound 
programmes. 

The television transmissions 
are on channel 5 (vision 
66.75Mc/s, sound 63.25Meis 
with vertical polarisation, with 
the Scottish Home Service on 
92.7Mc /s, the Light Programme 
on 88.3Mc /s and the Third 
Programme /Network Three on 
90.5Mc /s. all with horizontal 
polarisation. 

New Radio Station in British Honduras 

`, NEW h.f. radio station is to built in British Honduras for Cable 
and Wireless Ltd., near the city of Belize. It will cost in the 

region of £100.000 to build and take about 18 months to complete. 
The station will be built on a site at Pine Ridge and when finished 

will comprise two separate buildings, about 800 yards apart, for 
housing transmitters and receivers, the transmitters being remotely 
controlled from the receiver building_ 

Belize is one of the youngest branches in the world -wide tele- 
communications network of Cable and Wireless Ltd.. and its associa- 
ted companies. Opened in Anril, 1962. it faced many difficulties as 
a result of the devastation caused by hurricane " Hattie ", which 
struck Belize on October 31st, 1961. 

A temporary wireless station set up in 1958 was destroyed and 
much of the equipment lost. An emergency station was set up while 
negotiations for the company to take over the external telecommuni- 
cations of British Honduras continued with the Government. 

The damage caused by flooding during hurricane "Hattie" 
emphasised the vulnerability of sites in the city of Belize and it was 
decided that the new station would be erected further inland on 
higher ground. 

Four transmitters of 1kW each, and five receivers will be installed 
in the station. A link between the new station and the Central Tele- 
graph Office in Cattouse Building, Belize, will be established by a 
mutli- channel v.h.f. link. 
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"TEN- FIVE" 
A 10- transistor 

double- conversion 

communications receiver 

s -meter 
b.f.o. 

mains powered 

CARPMNTER Gr- 8ABQr 

NOW that suitable ready -made coils are avail- 
able it is possible to construct an excellent 
Short Wave transistorised receiver possessing 

a high degree of sensitivity. 
The receiver to be described was built primarily 

to provide signals in the various Amateur bands: 
it requires no valves and may be run either from a 
standard 9V dry battery or from the domestic 
mains supply at 220 -240V a.c.. The semi -conductor 
complement comprises ten transistors and five 
diodes, two of which are used for a.c. rectification 
purposes in the mains power supply section. 

The receiver is not inexpensive to construct and 
a fair amount of work is also involved since the 
design is moderately complicated. Other require- 
ments in the workshop are: A suitable signal 
generator, a soldering iron fitted with a pencil bit, 
time. patience -and a pair of strong tweezers! 

Sections of the Receiver 

The block diagram of Fig. I shows the various 
sections and it will be observed that the "double 

R,F 
amp. 

AVC 2 

conversion" principle is emplóyed, for as is well 
known this technique proves most beneficial on the 
higher frequency bands. A tuned r.f. stage is also 
included and this ensures high gain whilst also 
acting as a buffer stage against oscillator radiation, 
via the aerial system. 

The primary coverage afforded by the tuned 
section is l67- 31.5Mc /s (9.5 -180 metres) with 
additional optional coverage of 0.175- 1545Mc/s 
(194 -1700 metres.) These additional ranges are 
rarely likely to be needed here, however, since 
they are more easily and conveniently covered 
using a conventional portable domestic medium/ 
long waveband transistor receiver. 

Mechanical bandspreading is provided for the 
tuned sections via the familiar Jackson "Caliband 
drive, this providing by means of its two pointers 
reduction ratios of 6 and 48: I. Although adequate 
bandspreading is achieved even on the highest 
frequency ranges a small panel fitted device -to he 
described later -is also included, this being most 
useful for minimising interference caused by an 
adjacent station. 

1.6 Mc 4 
if, amp 

Mix 
2nd 

OSC - 
tetl 
tuned 

1 r 
Variable tuning AVC I 

Limiter 

Outlets 

Phones ' S 

' n O 

Ist AF Push -Pull 
amp, Ir' A.F amp 

Fig. I : Block diagram representation of the "Ten -Five' circuit. 

Power 
section 
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It may be noted too that a beat frequency 
oscillator (b.f.o.) is also fitted together with a 
" pitch " control to vary the beat note. In addition, 
the b.f.o. may also usefully be employed in con- 
junction with the " Pitch ' control to make single 
sideband Is.s.b.) transmissions intelligible. 

A signal /tuning meter is fitted and operated by 
the receiver a.v.c system and because the a.v.c is 
made inoperative when the b.f.o. is in use the 
meter pointer reads full scale. In a permanent 
battery -powered construction it might then be 
beneficial to arrange for the meter to monitor the 
applied battery potential but this service was not 
needed in the prototype due to use of an a.c. mains 
power unit. 

Outlets 
Both phone and speaker outlets are provided on 

the front panel and may be selected as required by 
means of a switch. The phone outlet is high impe- 
dance whilst the " LS " outlet is low impedance 
and assumes use of an externally connected 311 
unit. Some 500mW of audio is available under 
normal circumstances via the loudspeaker. The 

Blue and Yellow Coils T1 -T2 
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as is usual in push /pull systems of the type 
employed. The consumption can easily rise to 
45mA or more on peaks so the mains transformer 
supply is obviously preferable on both regulation 
and replacement counts. The output stage could 
then be advantageously allowed a larger quiescent 
current drain. For general phone use, however, a 
battery is quite satisfactory and a reasonable life 
can be expected. 

Bandchanging 

The simple " plug -in " method is employed and 
because the converter section is fitted with an r.f. 
stage three coils have to be changed for each band. 
A total of three sets (nine coils) covers the ranges 
envisaged so the problem is not very serious. 

Each coil is clearly colour coded and fits a stan- 
dard noval 9 -pin valve holder. " Padder " connec- 
tions present no problem either, for on each coil 
this connection is brought out to a different pin so 
that if the holder is appropriately wired the correct 
padding capacitance is automatically connected for 
each oscillator coil. Details relating to this and to 
ranges covered, etc., are given below. 

TABLE I 

A 
White coils T3 

Maker's 
range 

Ls 
gH 

Coverage 
"Q" Lo C9 pin Cto Copi 

Mc /s Metres No. 

1 2350 0.175 -0525 570 -1700 60 156 50 6 35 20 
2 271 0.515 -1.545 194 -580 100 66 110 2 20 10 
3 27.2 1.67 -5.30 57 -180 60 13.6 340 3 11 10 
4 2.9 5- 15.0 20 -60 90 2.22 960 4 4.5 - 
5 0.65 10.5 -31.5 9.5 -28 110 2.35 2000 6 1.5 -* 

Aerial Coils -Blue, TI. Interstage Coils -Yellow, T2. Oscillator Coils- White, T3. 
Ls -Nominal inductive value of tuned winding. (Approximately 15% variation obtainable via dust core). 
'Q' -Approximate 'Q' value of tuned winding -mid scale tuning point. 
Lo -Nominal inductive value of oscillator tuned winding. 
Cq -Padder capacitance value required. 
Cto -Oscillator pF trimmer capacitance extra to 39pF assumed circuit capacitance. 
Copi -Additional fixed capacitance recommended across tuned winding as appropriate using plug -in band 

changing method. Note: panel fitted TC4 accomplishes this. 

*Harmonic mixing used on this range, the second harmonic being automatically present at alignment. 

Note that Table I shows all coils available although only ranges 3 -5 are likely to be required here. 

phones may be left connected or may be removed 
as required without in any way affecting the 
receiver. 

Consumption 
The total quiescent current drain from a 9V 

supply is 12mA when the sneaker outlet is in use 
but falls to 5mA on phone because the output 
stages are switched out. Bringing in the b.f.o. adds 
O.6mA (600µA) and may be considered negligible. 
Current consumption changes very little at any 
time when on phone but if the sneaker is in use the 
demand varies with the signal strength and volume 

CIRCUIT DESCRIPTION 

Converter and Ist 1 6 Mc /s I.F. Ampifier 
The converter, intermediate frequency stages, 

a.v.c., demodulating and limiting sections are 
shown in Fig. 2. (a) and (b). 

The first two transistors, Trl, Tr2 (AF115) are 
the active elements of the converter, Trl being the 
r.f. amplifier feeding Tr2 as mixer oscillator. 
Signals from the aerial are here converted to the 
1st intermediate frequency, viz., 1.6Mc /s and since 
no direct pick -up at this frequency is required a 
simple wavetrap is inserted in series with the aerial. 
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1 

Phg in holder 
Sor T1,T2 and T3 

' IFT2 

C 
75pF 

[6M /s wavetrap 
Code red 

T1í 

TS 
Code white 

oC171 

T 
C4 

}OiF 1 

1.2kn 

L RF. sen Itivity screen i 

> L 3 .2i9PF nomin q qang á tuning., 

Fig. 2 (a): The r.f. amplifier, first frequency changes and 1.6 me /s i.f. stages of the circuit. 

D1 

R14 7kn. OAlg 0.5m f, 
1.FT.3 

4 

651 _5. 

Meter 
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red spot 

ma 

R18 VR2 150n 
S,F.T.5 

s é Çé cbe 
AFI15. 0G15 0081 
AFI17 
OC17f 

0470 
D2 

C2?O.njf 
r1, 

T4 Code red GIB 
5yiF T 

71F11R5 7 

C16 
1750' 

470 kc /s 
F amp 

470 kc /s 
lF amp. 

00kn 
Noise !Imiter 

VR3 
5kII 

C240.11 In 

Volume 

-12V 

Base of 
T!FT5 

'S 
and 

-0BV 

53. 

525 
47ka. 

T °yF 

R17Z fkflr 

-0.6V 

22ka. 

T°1 

T.01 
F YF 

1 
_ In ,Ut R22 4.7kR 

AVC ganged with BFO switch 514 

Fig. 2 (b): The second frequency changes, 470 kc /s i.f. amplifier and detector. 

The coil (Ll) used here is a range 2 (Denco) 
valve type, the quoted inductance value of which is 

129µH for the main winding. This is roughly 
resonated at 1.6Mc /s by Cl, fine adjustments being 
made using the variable core. A single winding 
high " Q ", 1.6Mc /s filter coil could be used as an 
alternative. 

The sensitivity of the r.f. stage íN, controllable to 
some extent by means of VR1 which is brought 

out to the panel. The control normally needs to be 
retarded when s.s.b. transmissions are being 
received but it has also been noted that the gain- 
as indicated by the signal meter -does not 
necessarily increase when VR1 is turned fully up. 
Sometimes the reverse is the case depending on 
the band in use and might be due to the transistor 
characteristics. 

Coils Tl, T2 and T3 are the plug -in types 
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already referred to. each being tuned by a section 
of the 3 -gang capacitor VC1/2/3 fitted with 
trimmers. The tuned sections of each transformer 
are coupled to the appropriate circuit by mutual 
inductance. 

Signals at 1.6Mc /s appearing at Tr2 collector 
are next applied via a transformer to the base of 
Tr3 (0C171) for further amplification at this 
frequency, so increasing the need for the aerial 
trap. 

Converter Trimming 
Although variable r.f. trimmers, panel mounted, 

are feasible to compensate for errors due to band - 
changing, the first oscillator is controlled by means 
of TC4, labelled (Osc. Trim). In use it is assumed 
that the first stage is damped by the aerial so that 
it remains either to trim the interstage circuit to fit 
the oscillator or vice versa, the oscillator adjust- 
ment being preferred here since it helps compen- 
sate for Cto and C -opt, Table I. 

In practice TC4 is initially set to about half 
capacity and the tuning mechanism operated in the 

usual way to resolve a signal. Should this seem 

A BFO O, Oft 
ganged with 

AVC switch 

" pruned " away. C10 may also be made to limit 
maximum circuit capacitance as required. 

Second Converter and 470kc /s I.F. Amplifier 

When the 1.6Mc /s signals from Tr3 are applied 
to Tr4 a second frequency conversion takes place. 
The second i.f. amplifier operates at 4704..c /s and 
because T4 can be fixed tuned the oscillator may 
operate at a frequency lower than that of the 
signal, i.e., at 1.13kc /s. The coil (code red -range 
2) must be screened, using the can provided; it 
has a tuned winding, quoted inductance value of 
129µH and so requires a capacitor of approxi- 
mately 170pF across it, although in practice 
accurate setting is accomplished with its core. This 
second converter could be operated at 2.07Mc /s 
if preferred, but use of a different coil would be 
advisable to allow adequate shunt capacitance to 
be added whilst Tr4 would need to be an 0C44. 

The 470kc /s i.f. amplifier is conventional except 
that transistors from the Mallard "AF" range are 
used instead of the more usual 0C45 types which 
would necessitate additional items in the form of 
neutralising components. All the i.f. transformers 

-9V 

526 
Phone /Speaker Switch "p 

20006 
=500mal 

Pt i 
If using SV 

i battery type 
f PP9 in lieu of 
1 

power pack cw onnect at 
broken line 

C31 
1OOYF 

Mains 
transformer 

R36 
82kII 

T6 

J Driver 
tran 

yello 

bite 
TR10 
0061 

T 6 O 
ó 0 -00 

white o 
red 

blue 
73027 
OPT 

blue 

D4 
bnxvn 

green 

GJ7-M 

838 
100kß 

R28 
4.7 
kII 

R34 
6813. 

C33 
0.01yF 
1000V 

DC. 
P2 

Fig. 2 (c): The b.f.o. and audio sections, plus the power supplies. 

weak. the pointer mechanism is moved a fraction 
to one side of the transmission and TC4 experi- 
mentally adjusted. It is quickly evident which way 
the main pointer must go by watching the signal 
meter. TC4 is also useful for picking out a single 
transmission from a clutter, for losing adjacent 
c.w., etc.. quality being unimportant. Sometimes a 
" returning" station is very slightly off frequency 
and TC4 is then particularly useful, for the main 
dial needs no alteration, both stations being heard 
in turn merely by moving TC4 to and fro. A large 
value capacitor must not be used for TC4 and the 
total number of vanes should be four, others being 

+ve 

54 ganged 

Nt L 

ith VR3 
AC. 

Mains 

are single tuned and selectivity is quite good. The 
circled figures associated with all coils and i.f. 
transformers refer to their basing connections for 
which a key is provided (Fig. 2). 

The signal meter in the collector circuit of Tr5 
reads in reverse but this is not important. (It could. 
however, be mounted upside down to give a left to 
right needle movement but would require a new 
scale.) 

As the bias varies at the base of Tr5 due to 
demodulator action, a large rectified signal tends 
to cut off the ,ollector current thereby causing 
the meter pointer to fall back. The meter records 
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Resistors: 
RI 15k0. R21 680í1 
R2 IkS2 R22 47k12 
R3 Ik22 R23 I2161 
R4 3.9kiZ R24 22k S.2 

RS 15k12 R25 47kí2 
R6 I 2ki. R26 100ki2 
R7 56ki2 R27 22ki2 
R8 IOki2 R28 47ki2 
R9 Iki2 R29 I162 
RIO 39kS2 R30 47kS2 
RII 15k12 R31 10kí2 
R12 10012 R32 680i2 
R13 22ki2 R33 Iki2 
R14 !kJ/ R34 6812 
R15 33k12 R35 82ki2 5% 
R16 68k0 R36 82kS2 5° 
R17 Ik22 R37 5 S2 

RIS 72012 R38 100k 
RI9 47ki2 R39 
R20 22k12 R40 220Q 

COMPONENTS LIST 

Capacitors: 
CI 75pF mica 
C2 IOOµF electrolytic 12V 
C3 0.01µF ceramic or paper 
C4 0.01µF ceramic or paper 
CS 0.05µF paper 
C6 0.01µF ceramic or paper 
C7 2,000pF mica 
C8 0.0111F ceramic or paper 
C9 see Table 1 

CIO 6pF see text 
CII 0.01µF ceramic or paper 
C12 0.01µF ceramic or paper 
C13 0.01µF ceramic or paper 
C14 2,000 pF mica 
C15 0.014F ceramic or paper 
C16 175pF mica 
C17 1012F electrolytic 6V 
CIS 5µF electrolytic 12V 
C19 0.01µF ceramic or paper 
C20 0.0112F ceramic or paper 
C21 0.01µF ceramic or paper 

C22 100µF electrolytic 12V 
C23 0.01µF ceramic or paper 
C24 0.1µF paper 
C25 0.01µF ceramic or paper 
C26 0.01µF ceramic or paper 
C27 0.01µF ceramic or paper 
C28 23pF see text 
C29 10µF electrolytic 6V 
C30 100µF electrolytic 6V 
C31 100µF electrolytic 12V 
C32 0.2µF paper 
C33 0.01µF paper 1,000V 

Semiconductors: 
Trl AFII5 Try 
Tr2 AFII5 Tr6 
Tr3 0C171 Tr7 
Tr4 0C45 Tr8 
Tr9 0081 l, Matched 
TrIO OC81 f pair 
D 1 0A79 D4 
D2 0A70 D5 
D3 0A70 

Switches: 
S la, b 2 -pole, 2 -way 
S2a, b 2 -pole, 2 -way 
S3 Single -pole change -over toggle 
S4 Double -pole on off switch on VR3 

Miscellaneous: 
Meter 500µA f.s.d. movement. 9+in. x 6in. x 
piece of paxolin. Nine tag strips. Lektrokit 
LK -2231. Aerial socket. 16 s.w.g. aluminium for 
flanges and screen. Two transistor mounting 
clips. Battery connectors. Phones; speaker outlet 
sockets. Jackson "Caliband" dial and drive 
assembly. 3 Noval low -loss valve -holders. Tags, 
wire, etc. 

All ± 10°/0 fW miniature carbon, unless other- 
wise stated. 

Potentiometers: 
VRI Skit 
VR2 1500 
VR3 5k12 with double -pole on, off switch (S4). 

Coils and Transformers: 
IFTI I.F. transformer. Denco IFTI6 
IFT2 I.F. transformer. Denco IFTI6 
IFT3 I.F. transformer. Denco IFT13 
IFT4 I.F. transformer. Denco IFTI3 
IFTS I.F. transformer. Denco IFTI4 
TI See Table 1; plug -in transistor coil. Denco 

(blue) 
T2 See Table I; plug -in transistor coil. Denco 

(yellow) 
T3 See Table I; plug -in transistor coil. Denco 

(white) 
T4 Miniature valve -type coil. Denco range 2 

(red) 
T5 B.F.O. transformer. Denco IFTI4 
T6 Driver transformer. Ardente D3053 (with 

clamps) 
T7 Output transformer. Ardente D3027 (with 

clamps) 
T8 Mains isolating transformer. Norcol or 

Osmor MT9 
LI Miniature valve -type coil. Denco range 2 

(red) 

Variable Capacitors: 
VCI, 2, 3 310pF (nominal) 3 -gang tuning capaci- 

tor with feet and trimmers (TCI, 2, 3). 
Jackson "F ". 

TCI, 2, 3 Trimmers on VCI, 2 and 3. 

TC4 See text. Jackson "Air Tune ". 
TCS 2SpF. Jackson "Air Tune ". 

AFI17 
AFI17 
OC45 
008 D 

GJ7-M 
G17-M 

all changes of signal strength and can thus be used 
usefully as a tuning indicator and alignment aid. A 
500nA meter movement shunted by a preset 
variable resistor enables accurate f.s.d. setting as 
required, at the same time temporarily removing 
the a.v.c. bias, i.e., by rotating SiA to " Out ". 
Small panel type meters are easily obtainable. 

The A.V.C. System 

Diode Dl in connection with Tr5 collector 
circuit is arranged to be non -conductive on small 
or moderately strong signals, the reverse bias 
applied being in fact 0.6V. When a very strong 
signal is tuned in, however, a proportionately 
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greater bias is applied to Try due to D2 which 
provides bias at all times, whereupon the poten- 
tial at C18 changes sufficiently for DI to conduct 
and thereby damp the first i.f. transformer to 
reduce gain still further. Simple undelayed a.v.c. 
thus initiates a delayed a.v.c. characteristic. 

The S.F.O. and Audio Sections 

The audio content of the demodulated signal 
appears across VR3 and is available as required 
via the slider, S3 determining whether the signals 
are extracted direct or via the simple series limiter 
circuit associated with D3. Carrier level maintains 
D3 in a conducting state but a sudden burst of 
noise results in cut -off so that the signal path is 
broken when the switch is set to " In ". Distortion 
occurs particularly at high volume settings and 
there is heavy attenuation although the circuit 
proves useful when listening on 'phones. 

The audio stages proper plus the b.f.o. are 
shown in Fig. 2(c). The b.f.o. calls for little 
comment since it is a conventional feedback -type 

A rear view of the finished receiver. 

oscillator operated close to the intermediate fre- 
quency, the precise value being controlled by panel - 
fitted TC5. labelled "Pitch ". CW signals may then 
be conveniently heterodyned and in addition s.s.b. 
transmissions may be read. Sufficient b.f.o. injection 
results due to stray couplings: it may be noted that 
C28 is not required if a l5pF maximum capacity 
air -spaced variable trimmer is available for use at 
TC5. 

The audio signal is fed via C29 to Tr8, this being 
a conventional audio driver transistor stage 
(OC81D) feeding the push /pull output pair. Tr9/ 
10. Fitment of the phone outlet in the collector 
circuit of Tr8 has no adverse effect on perfor- 
mance for R32 is in series with the phones across 
the driver transformer when this function is in use. 
Signals of moderate phone strength are actually 
available at points " D " and " Y " but the amplifi- 
cation afforded by Tr8 is worth while using. 

The output transistors bias arrangement calls 
for some comment. As is well known forward bias 
for a pair of output transistors worked in push/ 
pull is frequently achieved by connecting the 
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driver transformer secondary winding centre tap 
to a fixed potentiometer connected across the 
supply battery, etc. Here the lower member of such 
a potentiometer is R34 but the upper section (nor- 
mally approximately 4.7kí2) is not connected to the 
-9V line. Instead two resistors are used (835/36) 
and connected between base and collector on each 
of the output pair. This arrangement not only 
simplifies phone /1.. switching (Tr9 /10 are com- 
pletely disconnected at phone) but also introduces 
some degeneration due to a.c. feedback and this 
materially assists the overall performance in several 
ways, at the expense of a small amount of gain. A 
small portion of the output at T7 is also fed back 
degeneratively across the amplifier via R38 but 
apparent increased sensitivity results if the resistor 
is omitted. It may be noted that the driver and out- 
put transformers used in the prototype are 
Ardente, but there is no reason why equivalent 
types by other manufacturers should not be used. 

Powering the Receiver 

Power requirements were detailed earlier and 
although the prototype uses an internal mains 
unit this is by no means essential for the construc- 
tion is such that a PP9 battery will stand neatly in 
the area here occupied by the mains components, 
rectifiers, etc. Expense may be minimised initially 
by using the battery and adding the mains items 
required later. In the main. however, battery power- 
ing is uneconomical for in common with all tran- 
sistor receivers batteries have to be discarded when 
their potential has fallen by some 30 °ó and many 
volts are thrown away. 

As may be seen from the illustration the mains 
transformer, T8, is quite small physically and is 
only about one quarter the size of a conventional 
heater transformer! The primary winding is 
appropriately tapped and a single secondary 
supplies 9 -0 -9V which is rectified by a pair of 
sub -miniature GPM diodes. These require no heat 
sinks due to low current demands. The resultant 
d.c. potentials are fed to the positive and negative 
receiver rails, R40 being included to assist in some 
degree. voltage stabilisation in association with 
C3I. An automatic "earth" results from fitting 
C33. No heating has occurred in the prototype 
even after allowing the receiver to run con- 
tinuously for several hours. Constructors who do 
not wish to include this section should omit all 
items to the right of the broken line in Fig. 2(c) yet 
retaining " On /Off " facilities via the switches 
integral with the volume control. Care must be 
taken to check that polarity is correct. 

continued next month 

Don't forget your 

Pry 
Practical Television 

every month 2s. 
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INEXPENSIVE 

INTERCOM 
SYSTEM by P. D. de Lacey and 

A. T. Chattaway 

THE intercom described here was designed to be 
built at low cost and to use, as far as 
possible, existing equipment. It provides a 

means of speech communication between house 
and workshop, and may also be used as a private 
telephone link between adjacent houses. It has the 
advantage that the sound is reproduced at suffi- 
cient volume to be heard throughout an average - 
sized room, leaving the user at the " slave station " 
free to continue his work while holding a conversa- 
tion with his counterpart at the " master station ". 

Construction of the Master Station 
The use of a loudspeaker as the microphone, 

"gram- input" sockets. The switch should then look 
like Fig. 2. 

Construction of the Slave Station 
The slave station consists of a loudspeaker, as 

nearly as possible identical with that at the master 
station; a battery suitable for operating the bell (or 
buzzer) at the master station; and a push- button 
switch. 

The circuit diagram is given in Fig 3. No con- 
structional details are given since these will vary 
according to the cabinet used. The push- button S2 
is to ring the bell at the master station, which 
should then call up the slave station. 

Fig. I: Circuit of the master station. 

whilst not giving an ideal frequency response, 
simplifies the construction to a great extent. Most 
enthusiasts will have at least one amplifier suitable 
for this purpose, the only features required being 
that (a) it will give a loud output using, as a micro- 
phone, a loudspeaker similar to that for which its 
output is matched, and (b) it has one terminal 
(earth or chassis) common to the input and output 
circuits (this avoids unnecessary complications in 
the switching arrangements). Most radiograms 
come into this category. The circuit of the master 
station is shown in Fig. 1. 

Two sockets and a double -pole double -throw 
switch are screwed to the case of the amplifier. 
One of the sockets is connected to the earth or 
"common" lead of the amplifier, and the other to 
two diagonally opposed end terminals of the 
switch. The remaining two end terminals are 
connected to the side of the loudspeaker which is 
not earthed. The connection which formerly went 
to this terminal of the loudspeaker is now joined to 
one of the centre terminals of the switch, and the 
other centre terminal to the non -earthed side of the 

Completion of the Intercom 
The wires marked A, B and C 

in Fig. 1 are joined to the sockets 
marked A, B and C in Fig. 3 res- 
pectively. Suitable wire may be 
purchased for about 10s. per 
half -mile. A valuable saving can 
be made by using the earth 
connection of the mains power 
supply for the connection 
marked C. This cannot, of course, 
be done where the " two -pin " 
fixtures are in use. DO NOT 
USE THE MAINS EARTH 
FOR A OR B AS IT WILL 
INTRODUCE A LOUD HUM. 

To input lb speaker 

To output lb socket 

Fig. 2: Wiring of SI. 
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Loudspeaker 

Volume 
control 

Battery Push- button 
switch 

52 o--CC 
Fig. 3: Slave station circuit. 

%$% (a) 

Gram 
input 

(b) 

Volume 
control 

53 
s.p.d.t. 

2 

Fig. 4 (a) and (b): These show, respectively, the receiver 
volume control before and after the incorporation of a 

gram input socket and 53. 

Transistorisation of the Unit 
A valve amplifier needs to warm up before use 

and hurried calls may be delayed because of this. 
A transistor amplifier is therefore recommended. 
If a transistor radio is owned the chances are that 
it is not fitted with sockets for " gram input ". 

COMPONENTS LIST 
RI 100kS2 R2 IMO. R3 3k12 
Al I '- 20°,ó.áW miniature 
CI 2µF electrolytic I 2 
C2 2µF electrolytic 12V 

Trl OC71 

SI D.P.D.T. switch 
S2 Bell -push switch 
S3 S.P.D.T. switch 
S4 D.P.D.T. switch 

These can be fitted very simply by connecting the 
sockets across the volume control (in most radios). 
A switch should be fitted to disconnect the radio 
while using the amplifier. Fig. 4 (a) shows the 
volume control before alteration and Fig. 4 (h) 
shows it afterwards. 

If this gives insufficient volume, a pre -amplifier 
is needed. This will follow the circuit of Fig. 5. 
The transistor is a "red spot" or 0071. 

The resistors in Fig. 5 may be 33W. 
tolerance types. The capacitors should have a 
voltage rating of at least 12V. The simplest method 
of construction is to solder the transistor, l00'kt2 
and 1 Mt) resistors, and the capacitor direct to the 
sockets and the 3k11 resistor and other capacitor 
direct to the switch. 

Using the Intercom 
After everything has been correctly cormected 

up. the master station should be switched on, the 
"gram -radio" switch should he put in the "gram" 
position, the "send- receive" switch in the "'send" 
position, and the volume control adjusted to about 
half its maximum value. The user should then 
make some suitable announcement and switch the 
"send- receive" switch to the "receive" position, 
when he should hear suitable comments from his 

RI 
100kí] 

C1 
2pF 

Gram. 
input 

Gram 

2p 
2NF 

54 

4.5V Volume 
to control 
9V e a 

// 
Fig. 5: Circuit of the preamplifier. 

Gram 
input 

sockets 

(Gram) 

iïï»i70/.:í 

1 
To end 

of 
volume 
control 

Radio 

\54 

J(Radio) 

Previous 
connection 

to volume control 

To 
battery - ve 

Fig. 6: Construction details of the preamplifier. 

colleague at the slave station. The best position to 
mount the " send -receive " switch is on the left - 
hand side of the cabinet, as it can then be operated 
with the left hand, leaving the right hand free to 
take notes if necessary. The volume control, if it 
incorporates the " on -off " switch, should be 
marked to enable the most convenient position to 
be selected each time it is switched on. The user 
soon acquires the knack of switching over the 
" send- receive " switch to listen or speak. 
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The PRACTICAL 

WIRELESS 

TRIMMER and 

ALIGNMENT 

SET 

October, 1961 

TRIMMING tools are not only essential to any- 
one undertaking serious constructional work 
on receivers, but they are expendable. This is 

not to say they necessarily get broken, but like the 
canteen spoon they are liable to become elusive at 
the critical moment -usually because someone else 
has borrowed them. 

Many readers, no doubt, already have a set of 
trimming tools, in particular those who obtained 
the set we presented with the April issue this year. 
Others make do with improvised trimming tools 
fashioned from plastic knitting needles or other 
suitable materials. We are certain, however, that all 
readers will welcome the new set of tools being 
presented with this issue- whether they already 
have trimming tools or not. 

The new set is based on the first set but is 
designed in a different way. Thus the two sets may 
be, in some ways, complementary. One great 
improvement is the material from which the new 
tools are made: this is a new very tough plastic, 
admirably suited for such applications. 

The photograph in the heading shows the tools 
assembled, and a description of their uses follows: 

No. 1 has a wide " screwdriver " blade (though 
it should not be used as such!) and is used to 
adjust mica and ceramic trimmers, ferrite pot cores, 
and slotted hex -nut compression trimmers. 

No. 2 has a fine. narrow blade for the adjustment 

of slotted cores widely used in transistor radio 
receivers. The slots are often carried right through 
the core and the correct method of adjustment is 
to insert the trimming tool as far as possible before 
turning, to reduce torsion. Since this is a very 
popular size, two of these are provided in this kit, 
No. 3 being a duplicate. 

No. 4 has a blade suitable for the majority of 
iron dust cores employed in radio and television 
receivers (except transistor radios). 

No. 5 has a slotted end which may be used for 
turning the flattened shank (usually brass) which 
is used to move a ferrite core in the coil of many 
radio sets and television turret tuners. 

No. 6 is for adjusting tuning slugs with hexagon - 
shaped holes. This has a long shank so that it may 
be used with transformèrs fitted with two such 
slugs one above the other. The trimming tool is 
inserted through the upper slug without disturbing 
its setting. then inserted into the lower slug which 
can then be adjusted independently, the diameter 
of the shank is small enough for it to rotate in the 
hexagon bore of the upper slug. 

Nos 7 and 8 are extension shanks. Each has a 
hole in the top for receiving the spigot of any of 
the other trimming tools. No. 7. in addition to the 
hole, also has a spigot, so that it may be inserted 
into the end of No. 8. thus exending even further 
the length of the composite tool. 

DOES YOUR BBC -2 PICTURE SUFFER FROM NOISE? 
If so, you should get the September issue of Practical Television (on 
sale now, 2s.) in which C. H. Banthorpe describes a u.h.f. amplifier 
designed to overcome this problem. There's much more beside in 

every issue, to interest, inform and instruct. 
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BRAND NEW AM/FM (V.H.F.) RADIO GRAM "REALISTIC" 
CHASSIS AT £13.13.0 (Carriage Paid) 'SEVEN' 

Chassis size 15 x 01 x 51in. high. New manufacture, [Bal. 141 x 4M. in 

colours. predominantly gold. 3011 3.Sny. 4.C. only. 
Pick -up, Ext. Speaker, Ar., E., and Dipole Sockets. Five push buttous- 
OPF, L.W., M.W., F.M. and Orant. Aligned and tested. O.P. Transformer. 
Toue Control. 1000.1900 M.: 200.550 M.: 88 -9e Mc,'x. Valves EZ80 rest.: 
EC1181, EF89, EARI'80, ELSA, ECI:85. Speaker S x Gin. and Cabinet 
to tit chassis (table model), 97/6 (poet 51 -.). 
10 o lifts. ELLIPTICAL SPEAKER 25/- to purchasers M this chassis. 
TERMS: (Chassis) 23.10.0 ,Iowa and 5 monthly payments of £2.4 n 'tear, 
Rollo Dipole for V.D.F., 12/0. Feeder 64, per yard. Circuit diner. i!S 
ALTERNATIVE DESIGN. 1..1V. 119a0-19Mo 11.: 5. W. d9 -I '11c al u 

I911-175 M.: V.0.1". ,S.11e Mc e.: (:ram pnsilino. Otherwise 010 s 

above chassis. PO, 115.15.0 Darr. paid). TERMS: 03.10.0 down :o.. 
b monthly payment s o102.4.o. 

` -T , .,e 

o 

PUSH -PULL O,P. 
AMPLIFIER £5.5.0 

161- Carr.) 
Brand new 200 -240 A.C. main, 
Bass, treble and vol. controls. 
with valves EZ80, ECC83 and 
2 -EL84 giving full 8 w. Chassie 
12 x 31 x 311n. With op. trans 
for 2.3 ohm speaker. Front panel 

normally screwed to chassie) ratty be removed and used as -dying panel". 

LAFAYETTE BRAND TAPE 
FULLY OUAISANTEED AT RECORD LOW' 

MYLAR BASE P.V.C. BASE 
m. Double play, 1.2110 it.., 151- 5in. Stlwdanl play sunnite,, 816 

o. Double play. 1.0111121..., 22/8 5; in. Standard play. 850ft. 11/0 
Sin. Stand plus, 1. 21111!1. .. 12 /6 ACETATE BASE Sin Long play, 1,000ft. .. 19/8 ACETATE 

TAT play. 9í112r. .. l0l- Ln. Double play. 2,4001t. .. 281- Slit. Long play, 1,200fí ., 12 /8 
nn. Long play. 1,000ft. 16/- TRIPLE PLAY 

.lin. 430ft 12/8 
lin. 900ft 22/6 MESSAGE TAPES 
Sin. 1,500ft. 42/6 Sin. -139ít. 8/6 

Olin. 2,400ft 55/- 340.- 223ít. 9 /11 

Sin. 3,600ft. 75/. 3ín.- 31)Ott. 7/6 

P. A P. 1l- entra per reel: 4 reels and na er Post Free 

SELF -POWERED VHF TUNER 
CHASSIS. Covering ne =15 MIls. Mullarl 
permeability tuner. Dims. 10; s 4; s 

t. high. Vales El'l'05 and 1- 1.11,09's 

:100 2 diodes with EZen rectifier. Mains 
transformer. Fully wired and tested 
()NIA £4.17.8 (vary. Paid). Room dipole 
12/6. Feeder 8d. per yard. 

6- TRANSISTOR 
PORTABLE - Fully Built 
The -RCA o. only 27.10.8 cart, 
paid. 84 s _ s .5110. high. Choice of 

colour=. It ex M.W. and L.W. 
Ferrite aerial Rattily 2'9 extra.. Printed 
eircuit. Nicely puled. A professional 
Jolt :slip. speaker. Fully tunable M.W. 

ami L.5'. Nnperhet circuit. 

BATTERY ELIMINATOR 
For 4 Low Consumption Valves (96 range) 90v. 15 leA and 1.4v. I25mmA 

42/8 (4.- post). 200 -250v. Al. .' Also for 250mA, 1.4 v. and 90v. 1.51nA at 

same price. Two separate units to replace existing batteries. 4 s 1! s 21111 

ami 3 x 24 x 114o. 

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE 
STATED. TESTED BEFORE DESPATCH. 
Terms available on Items over 25. Sent 0,1 (stamps will dot for In page 

Illustrated catalogue. Delivery l.y return. 1'..0.0. 2 extra. 

ALL ITEMS GUARANTEED 12 MONTHS. VALVES a MONTHS 

Regret overseas orders cannot be executed. 

GLADSTONE RADIO 
NOTE -NEW ADDRESS:- iCLOSED 

66 ELMS ROAD, ALDERSHOT, Hants. Mo5.1 

12 min,. front Station and Buses). Aldershot 22240 

7 Transistor Superhet. 330 
Milliwatt output, 4 -inch speaker. 
All components mounted on 
single printed circuit board 
size 31 x 511n. in one complete 
assembly. Plastic cabinet with 
carrying handle, size 7 x 10 x 
31in. External Socket for car 
aerial. Ferrite rod aerial. 
Price for the complete parcel 
including Translators, Cabinet, 
Speaker, etc. and full Coto 
atrucl ion Data: leg s' 9 e6 P. a P. 416. érJ 

-----------_- 
. 

r.+^v 
.._ 

PPP Battery 8/9. Data and Instruc- 
tions separately 2 /e. Ref,mded d 
you purchase the parcel. 
Any parts supplied separately. 

4 TRANSISTOR 
MINIATURE PUSH -PULL 

AUDIO AMPLIFIER 
HIGH IMPEDANCE 

PRINTED 
speaker. Suitable xL rimmicromphone,t record player, g sir and 

nteronl. 9 volt battery required. Frequency rang'' 100 epa. to 25 Kcpa. 

Posh -pull mtpot class B. Imtrmelon sheet provided. Fu9v wired 
,i nil for ns.. 'rIn . type . 2m: in,. 99/8: I watt, 41/ -. P. P. G. 

SINGLE RECORD PLAYER 
USING EMI DECK 
AND PICK UP 

I ll:: :I. "uI 940 a :1.1 lal:.s, rrç Wier 
and ECL02. Cab. size iii s I1; n 51 in 
aurae. coloured imitation leather finish. 
Takes 12in. records. 17.19.8 Carr. paid. 

ALTERNATIVE TYPE OF SINGLE 
RECORD PLAYER available, Using 
BSR 01'7 motor and pick up onnne 
plate. Valves UY8I and CCL82. Cab. 
site 131 x 13 x Olin., red or blue resins. 
Takes. 12 in. records. Price 28.8.6. 
care. paid. 

PROTECT AGAINST FIRE. AUTOMATI3 FIRE 
1 ALARM 

11óode 
siren when air Iopral ores rein he, 

`F. Measures 6 21 x 1 

le 
4in. Only 87/6. 

(Poet 21 -1. Or In Kit Form with calibrated 
Bi -metal contacts 22/8. (Post 2 0. 

5 WATT AMPLIFIER 
Our price ONLY 58/- (poet 3/ -); a few hundred only; volt,. EF91 and 
Eä34 with metal rectifier: 6 x 4 x 11in. high (sin. over EL84). Mains 
trans. and o.p. with vol. and tone controls: on -off: eo -ax. input. 

GRAMOPHONE AMPLIFIERS AND PLAYERS 
1i watt type. With din. x 4in. speaker. Baffle 134 x 7110. 550 =24111. AA 

ECL82 and Rectifier. Tone and Volume. On /off switch. Two 'knobs. Ready 
to play, 49/6, post 
4 watt type. Valves 1:Y85, UPI() anll 1 L84. 200 -2400. A.C. Covered 
Mille 131 s 711n. (6111. speaker), 3 frond controls: bass, treble, on- off'vol. 
60/ -, pont 5,-. Double wound mains Iransfortner. 
Cabinet to lit either type with plain motor board £3 cart. pd. Complete 
record player in beautifully styled cabinet, fully built (NOT A KIT) 
210.17.8. with U. 14 4 -speed autochanger, or With Danranl Autoellm 
4.speed autnchanger, 511.6.0. 
Single player in Cab., 134 x 13 x 51in. B.S.R. Monarch 4 -speed deck, 28,17.8. 

QUALITY PUSH -PULL OUTPUT AMPLIFIER 
Chassis 10 s 7 /in. high over trans. Used, guaranteed and fn excellent 
order. New valve EZ40, ECC83 and 2 x 01.41: 8 watts. Mains trans. 
tapped 201.930 volts. 0.p. Trans for 3, 8 and 13 ohms. Choke smoothing 
Onh:ff 'vol. and tour controls. For tuners, Record Players, etc. 28.16,0. 
P. & P. Ii' -. We can modify for Guitar Input for 15 /- extra 

TAPE RECORDER AMPLIFIER 
Polly built. Front panel 121 s Sin. Chassis aise 101 x 6 x 4{n. Valves EF86, 
ECC83 and 2E1.64. Controls Ill MIC'. Vol. (2) Toner/P.U. Vol. 131 Play 
back or monitor. I41 Tone. 2 Jack sockets for Tuner /P.1'. and MIC. Switch 
for superimpose. Separate power pack containing transformer and rectifier. 
For l'ollaro studio deck only. Price 18.14.0 16 P. a P.1. 

4-SPEED AUTOOHANGERS 
öSlt-U.414 
1:AItRARU AC'l'OeLIM 
STEREO 
AUTOSI.IM DF. LUXE A7'6 
STEREO 

Carr. 3'- each 

45.19.9 
C8.10.0 
27. 5.0 

210.19.6 
411.10.0 

13 x 8 in. LOUDSPEAKER 494 (poet 361. 

I'Imee ohm. Ceramic magnet of latest type. BRAND NSW. 

HEATER TRANSFORMER 
Mains input giving 6.8v. 2 amp. Size 21 s 20 s lin. 12510. over windings. 
5/6 ea. Less 10"-o for 12, or 111 ", fur 50. P. a P. 2 far 1 to 6, post free 

more than six. 
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FOR THE 
FIRST TIME 
Plug -in ELECTROLYTIC CAPACITORS 

SMALL FULLY ENCAPSULATED PLASTIC CASED 
These new T.C.C. small plastic -cased electroly- 
tic capacitors have been specially developed for 
vertical mounting on printed circuit boards, and 
are designed for operation at temperatures from 
-20'C to +60°C. Three case sizes are available 
in rated voltages up to 50V. The standard 

LOW LEAKAGE CURRENT & LONG LIFE- - 
assured by fully automatic winding of elements, 
avoiding handling of electrodes by operatives. 

TERMINATIONS OF STEEL CORE 
COPPER WIRE - 

specially solder coated for fast, ripple solder- 
ing technique. 

tolerance of the range is -20% +100% of rated 
capacitance. The anodes are of super -purity 
aluminium, with all- welded internal connections. 
A special electrolyte ensures low impedance at 
all frequencies in the audio range. 

QUICKER ASSEMBLY 
Steel cored wire gives precision acceptance of 
capacitors when inserting into punched 
printed boards. 

QUICKER IDENTIFICATION 
Colour coding and embossed values enable in- 
stant selection of the right capacitance and 
voltage. 

HIGHLY COMPETITIVE PRICES 
Full full details please write for Technical Bulletin No. 102 

THE , TELEGRAPH CONDENSER- CO. LTD. 
NORTH ACTON, LONDON W.3 Telephone: ACOrn 0061 (16 lines) Telegrams Telefarad, Wesphone, London. Telex: 261383 

(also et). CHESSINGTON, SURREY - BATHGATE, SCOTLAND t 

SUMMER BARGAINS 
Air Spaced Trimmers good length :ill. spindle 
u evpf but easily converted down to ii-5 pf 
2/8 each, poet 1/ -. Ditto but 2 gang for F',M. 
'tuners etc. 4/6 each, Post 1 / -. 
High Voltage Condensers 2 mid. 1.3kv 4/6, 
4 arid. 1.5kv 6 /6, 2.5,íd. 4kv 6/8, .0hnfd. 
kv 8/6. 

Transmitting Aerial Condensers 90kv 
0012mfd. 12/6, ekv .0ov2ndd. 6/6. 
Rectifier Valves 4 pin 4v 120ma roll waves 
replace M1 :12 e1 c. 4/6. P. 5 1'. 1/.. 40 / per 
riot. Post tree. 
Double Trimmers. Ideal for making pre set 
station receiver 100pí plus 1000 6/- per dog. 
Post I7-. 

: immer Assortment. :i doz. various sizes 
and types including doubler, and ceramic air 
spaced. Retail list value over Cl. all new awl 
unused 10/- for 36. Poet 2'-, 
Mica Condenser. l0epi. 200pf, 300pí, 5000, 
1000pí 3 doz. assorted list value 62. 36 for 
5 / -. Post 2j -. 
Litz Wire for coil winding. Normally over 
40/- per lb. from- makers. 1 lb. reels 20 /- each 
Post and Packing 2r -. 
Motor Generator. fiv input gives 12v ontpnt 
suitable to run 12v car battery Radio off 
fiv battery 17/8. Coot and insurance 3 /6. 
Post Office Type Key Switch. R position 10 
change over contacts 7/6. Post 1!-. 
23ín. T.V. Cabinet. Complete with mask. 
These are very tine cabinets made for Phileo. 
We recommend you collect, but will send at 
your own risk. 25/- carriage moil packing 1i1- 
Volume Control Bargains. all fitted with 
switch awl good length spindle following 
values available. 5k. I0k, 25k. Smelt. 2 melt 
2/6 each. 1/ post. Orders over seven, pilot 
free. 
Hours Elapsed Meter. Fiuc American make 
n used but ex equipacut. 35/- each, Post S, -. 
12v 10amp Rectifier. Olin. sq. plates 19/6. 
Pont 2/ -. 
Transistor ferrite rod aerial wills r d 
and long coils with circuit. 7 /6. 
Oscillator Coil and set of 3 I.F. transformers 
for t I:t,r set with circuit. 12/8. 
Midget 3ín. P.M. Loudspeaker ., ,hm. 12/6 t ohm, 13/6. Midget 208 pF + 176 pF two - 
gang Tuning Condenser with trimmers for 
transistor set. Price 9/ -, 
Zener dudes for voltage control and stabilisa- 
tion. Complete with circuit diagram, 3/6 crm 

UNIQUE OPPORTUNITY FOR CONSTRUCTORS 
Good Companion 

G Transistor superhet with reroute- 
able performance over medium an.l 
long wave. OPportonity occurs t 

mako this very Ilue receiver, which 
uses mainly standard parte at a 
very low prier. Constructors parcel 
comprising: 2 tone cabinet as illus- 
trated printed circuit hoard. w ave 
cha wwitch, volu ne ,nt n,l 
with onlolt switch, self ndhessv, 
cale pointer, 2 saran knobs. 1 gold 

embellished tuner. Full construc- 
tional ,late, retail value or this 
parcel 69/6. This month offered foe 39/6 post and packing :+ ,',. 

i THIS MONTHS BARGAIN 
MAINS POWER PACK designed to operate transistor sets ami ampli - 
tiers. Adjustable output Ii - -9 to 12 volts for up to 500ma )class R 

orkingl.Takes the place of any of the following batteries. PP I -PPd- 
Pli- l'P7 -PP!t and others. KO i . transf nncr. re cti- 
lie 

o 

smnothin_an,l a, - 541111141151 í 
6:I, 

n'l! , art 
diode andin, L. ,._ , 11/Ho,_ it co,. 

Amplifier for 
Portable Player - 

es three valves, has push pull output for 
quality and power and mains traosinnner for 
safety. Real bargain at 29/6 plu. 2 ,'i post 
lices valves). 

Speaker Bargain 
12in. Nigh - 
0delitylou,I- 
speaker. 
High flux 

`permanent 
magnet type 
with stand- 
ard 3 ohm 
speech coil. 
Will handle 
up to 12 wat s. Brand new, I,v tamoul 
maker. Price 27 6 phis 311; post anti insurance. 

'rhis One cabin I 

s illustrate,I la t 
less enntror knot 
is available th o 

nand at a 
special snip pri e 
of 12/6, phi. 3 ti 
post and 

tienne 
irin 

4ín, and it 
is nicely 
covered in 

twn toue 
I. C. 1. 

fabric 

OUR BARGAIN OF THE YEAR 
Complete kit of parts to build ;,^, 
transistor 2 wave receiver at " 

only 39/6. li!I!I,ii 
"CORONET" Mk. Ill 

1 Illliplll1 [t full ,11', the t l t I and 1, EEII that part of the 11711g 1,i1N,arol to I It l i i l 
I I j f i, Ideal for switching circuits. intercoms. P.A. R B t. Light. The circuit includes Sodi l copper with rubber I sert O II 

I 1 11 .. t I ll .i 
1. h flex 

overall n tough 
]}n ulpllvd cnmplar wthlt I 

4 ,t, IIilll,'il!IIII 
, 15/-11, 

i,Lw 9d. per l'd.or30 yds. length 
. 

R,y/ -I;I. 

Cabinet Snip 

Siemens High 
Speed Relay 
Twin 250 ohm eta is adjustable aie tension change over contacts- 

. plat points 7/6. Post 1 /. 
Five Core Cable 

ELECTRONICS (CROYDON) 
266 LONDON ROAD, WEST CROYDON, SURREY Post orders to: 43 Silverdale Road, Eastbourne, Sussex 

LTD 
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PART I 

Understanding 
SEMICONDUCTORS a..EmooAE 

527 

r HE series aims to give the reader a basic 
knowledge in the use of semiconductors and 
the principle of operation of several different 

types of circuit. It also aims to give the amateur 
ability to design these basic circuits with a 

minimum knowledge of mathematics. A know- 
ledge of Ohm's law and the basic operation of 
components such as inductors, capacitors, etc., will 
be taken for granted. 

CONTENTS OF SERIES 

The principle of operation of the crystal diode 
with a brief explanation of their atomic structure, 
the circuit symbol of the diode and an illustrated 
explanation of the junction diode as a half -wave 
rectifier. 

Reasons for full -wave rectification, introduction 
to power supplies, rectification. smoothing, stabili- 
sation. An explanation of the smoothing circuit 
will be given. The zener diode and its use as a 
stabiliser and the conversion of thermionic recti- 
fiers to semiconductor rectifier circuits. 

An explanation of the principle of operation of 
the transistor, its use as an amplifier and an 
explanation of the derivation of a formula for 
current gain. The grounded emitter amplifier, 
input impedance, output impedance, impedance 
matching between stages. Frequency response of 
the amplifiers, negative feedback, the emitter 
follower. Summary of amplifier. 

Oscillators- comparing the oscillator to an 
amplifier with feedback; the Wein bridge, phase - 
shift oscillators: an L.C. oscillator. 

The free -running multivibrator with a brief 
explanation of the other multivibrators that exist 
(= 2 ccts, etc.). 

No circuits will be given as typical examples of 
working models. It will not be possible to include 
the whole of one subject in one article except that 
of the explanation of the principles of operations 
of single articles, e.g. introductory passage. 

THE OPERATION OF THE CRYSTAL DIODE 

Since the introduction of crystal diodes as an 
electronic device an amazing revolution has taken 
place. The semiconductor has now become a part 
of the modern way of life; to enable a greater 
understanding of their uses and applications this 
series of articles has been written. 

A basic knowledge of atomic structure is 

necessary to enable the understanding of the 
operation of semi- conductors. 

An atom, the smallest obtainable particle of an 
element, consists basically of a nucleus encom- 

passed by orbiting particles known as electrons. 

The nucleus contains several different sized 
particles the largest of which are trie neutron, an 
electrically neutral particles, and the proton, which 
is of equal mass to the neutron but holds a positive 
electrical charge. The number of protons in the 
nucleus is equal to the number of orbiting 
electrons. Electrons orbit the nucleus in a set 
manner as can be seen in Fig. 1. 

fa's Ad. -8. 9 
m © 

s,a 

. '9. 

ó 

Fig. I: The germanium 
atom. 

The germanium atom has 32 orbiting electrons 
set in fixed paths known as shells. The first shell 
contains two electrons, the second eight, the third 
18, the fourth four. but in other atoms is capable 
of holding as much as eight electrons. 

Copper has only 29 orbiting electrons. hence it 

has only one electron in its outer shell. The 
nucleus has little influence over the single electron 
because of the comparatively large distance 
between the two: on the application of an external 
electrical force the single electron can be easily 
attracted away from the atom. This enables 
copper to be a good conductor of electricity, 
electricity being the flow of electrons 

however, has four electrons in the 
outer shell, so that a greater attraction between the 
outer shell and the nucleus is established, making 
the attraction of electrons from the atom difficult. 
Because of this characteristic germanium is known 
as a semiconductor. 

The atoms in a germanium crystal form them- 
selves in such a manner so that each atom shares 
each one of the electrons in its outer shell, with 
another atom making it appear that each atom has 
a full outer shell of electrons. The formation is 
known as the crystal " lattice ". 

If small quantities of (a) arsenic and (b) gallium 
are added to germanium crystals the following will 
occur: 

(a) Arsenic has five electrons in its outer 
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shell and an arsenic atom will take place in the 
lattice as a germanium atom; this will leave a 
single atom to orbit the arsenic atom. As 
electrons hold a negative charge this material is 
known as " n " type. 

(b) Gallium has three electrons in the outer 
shell and if a similar occurrence happens as 
before, neighbouring atoms in the lattice will 
share their electrons with the gallium atom but 

H P type N type J- 
Circuit symbol 

Fig. 2: Make -up of the semiconductor. The bar of the 
circuit symbol is equivalent to the cathode of the 

therm ionic diode. 

in return can only share three atoms with the 
germanium. Between two atoms, therefore, 
there will be a space, one electron missing, 
which is called a " hole ". Because the electrons 
have a negative charge and the holes indicate 
a lack of negative charge the holes are said to 
have a positive charge; this material is called "p " type. 

WIRELESS October, 1964 

If an alternating voltage were to be applied 
to the diode the action previously described and 
as shown in Fig. 3 would occur. 
It has been explained how a semiconductor 

diode could he used as a half -wave rectifier. 
The problem with this method is one of power 
consumption; the half -wave not seen in the output 
is returned back to the supply, so that half the 
current drawn from the supply is wasted. If the 
diode were to be connected as shown in Fig. 4, 
on the half -cycle which is not seen at the output, 
no current would be drawn from the supply. 

The application of rectifying circuits in elec- 
tronic circuitry is most prominent in power supply 
units. 

For reasons of economy the vast majority of 
mains supplies in this country are alternating 
current (a.c.) rather than direct current (d.c.). 

The majority of electronic equipment requires a 
direct current supply and to produce this an a.c. 
to d.c. power supply unit is used as shown in 
Fig. 5. 

The rectifying circuit produces a pulsating direct 
voltage from an alternating voltage. A half -wave 
rectifier may be used for this purpose but the 
average output voltage is low compared with the 

(a) (b) 
Fig. 3: The action of half -wave rectification: (a) obtaining a positive pulsating direct current; (b) a negative pulsating 

direct current. 

When a junction is made by joining a " p " 
type crystal to an " n " type crystal the 
additional electrons in the "n" type begin to 
flow into the "p" type for a short period and 
form a barrier at the junction, preventing any 
further flow of electrons. 

Fig. 4: Arrangement for drawing no current from the 
supply. 

The junction barrier so formed is of such a 
manner to allow electron flow to take place 
when an external voltage source is applied to 
the junction, making the " p type of positive 
potential with respect to the " n " type. When 
the voltage or " bias " is reversed the junction 
will not conduct. 

peak voltage of the input. A more efficient but 
more expensive arrangement is the full -wave 
rectifier which is a combination of a number of 
semiconductor diodes. This is shown in Fig. 6. 

(1) On the application of a positive half -cycle 
of alternating voltage it is seen that diode (a) will 

a c. Rectifying 
circuit 

Smoothing 
circuit 

Stabilising 
circuit d c, 

F'g. 5: Block diagram of a power supply. 

conduc current but diode (b) will not, so that the 
positive half -cycle will appear at point A. 

(2) On the negative half -cycle the signals will 
be seen by diodes (c) and (d). Diode (d) will not 
conduct current under this condition but diode (c) 
is biased to enable it to conduct current. The 
negative half -cycle will therefore appear at 
point B. 

If the output terminal B is held at a steady 
voltage, usually zero voltage or "earth ", the 
second half -cycle will appear as a positive voltage 
at A with respect to B. 
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capacitor C, reducing even more the voltage ripple. 
A less expensive method is to replace the 

inductance by a resistor. The resistor opposes 
direct and alternating voltages equally. The 
effectiveness of smoothing in this case is less than 
the first. 

The type of smoothing used for a circuit is 

entirely dependent on the degree of d.c. the circuit 
is required to product. 

The stabilising circuit involves more complex 
components and will be dealt with later in the 
series. 

In many commercial radio receivers, etc., it 
would be uneconomical to stabilise the output 
from the smoothing circuit, so the stabilising 
circuit is omitted. 

The resistor R is placed in the circuit (Fig. 10) 

to limit the peak rectifier current. If the peak 
current became excessive the semiconductor diodes 

Fig. 6: The full -wave rectifier. 

+' 

Fig. 7: The waveform obtained when terminal A is 

held at steady voltage instead of B. 

If a "negative voltage" is required it is in 
order to hold terminal A at a steady voltage, 
instead of B, and the voltage at B will appear to 
be a pulsating negative direct 
voltage (see Fig. 7). 

It is obvious that the full -wave 
rectifier produces an average 
voltage greater than that pro- 
duced by the half -wave rectifier 
for the same input voltage. 

Another advantage of the full - 
wave rectifier will become 
apparent when smoothing circuits 
are dealt with. 

The basic component of a smoothing circuit is 

a .: apacitor as depicted in Fig. 8. 

As the first input pulse is applied the capacitor 
draws current from the rectifier circuit and 
charges to the peak voltage. If a normal load (or 
a current drawing circuit) is placed across the 
capacitor, after the first pulse is applied, the 
capacitor will then supply current to the load. 

Because current is being drawn from the 
capacitor the voltage across it will drop: the rate 
at which the voltage across the capacitor falls is 

much less than the rate at which the voltage from 
the rectifier falls. The voltage supplied to the load 
will begin to rise after the rising voltage of the 
second pulse from the rectifier coincides with the 
falling voltage across the capacitor. 

The waveform due to the changing voltage 
difference across the capacitor is known as voltage 
ripple. 

There are numerous types of smoothing 
circuits used, all of them employing the charging 
of one or several capacitors. 

For very good smoothing a filter network, as 

shown in Fig. 9. is used. 

The inductance or choke. L. opposes alternating 
voltages without dissipating excess power. The 
capacitor C' functions in a similar manner to 

T° 
Fig. 9: A filter network. 

6002000 

Fig. 8: 

Voltage across load 

The basic smoothing circuit and its action. 

Fig. 10: A typical unstabilised power supply. 

would overheat and eventually break down. 
This resistor is also used to limit the effect of 

mains " surges" in the circuit. The mains voltage 
is by no means " stable " and can vary within 
values as much as 30V apart. 

The voltage and current ratings on semi- 
conductor diodes must be strictly adhered to; it is 

imperative that mains variations be taken into 
account when utilising this type of rectifier for a 
power supply unit. 

Part 2 follows next month 
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BOOKS MEWED 
EXPERIMENTAL RADIO ENGINEERING 
By E. T. A. Rapson. Published by Sir Isaac Pitman & Sons 
Ltd. 
214 pages, 81 x 5} in., boards. Price I4s. 

Tills is a fifth edition of an old favourite which 
dates back to the war years. It will be 
remembered by many old hands and in its up- 

to -date edition will, no doubt, be welcomed by 
newer students of radio. 

A new chapter has been added which is devoted 
entirely to transistors, measurement of parameters, 
etc. 

This book is not intended for the general 
reader and has, obviously, been written with the 
technical student in mind. 

The entire volume consists of a series of experi- 
ments in radio engineering which range from the 
characteristics of attenuators and filters to electro- 
acoustic tests. 

This volume would, as the preface rightly points 
out, be suitable for a student attending a three 
year course in radio engineering at a technical 
college. Would -be students and prospective radio 
engineers are referred to Mr. Rapson for further 
details. 

At the price, this is extremely good value. 
D.L.G. 

COMPUTER CIRCUIT PROJECTS 
By Lee Boschen. 144 pages. Price21s. 

THERE are many men in the realms of elec- 
tronics, be they professional or amateur, who 
are bonded by one common tie -they are 

practical people. While they no doubt enjoy the 
odd spate of technical literature they are never 
more happy than when there is a trusty soldering 
iron in one hand and a reel of "resin cored" in the 
other. 

This group should find Computer Circuit 
Projects of great interest, since it caters for just 
such tastes. It takes the terrifying and grand name 
of "computer" and transforms it into 143 pages 
of practical and interesting circuitry. There are 
14 such projects ranging from a single stroboscope 
to a Rally Computer. Some of these circuits are 
very similar to others already published. The 
"Logic Lock" and the "Automatic Signal Flasher" 
for instance. However, there are numerous ideas 
to suit all tastes. 

It should not be thought that this book is 
merely a collection of circuit diagrams printed on 
a few pages. Each project has photographs of it 
together with other illustrations, and with each 
there is a discussion of circuit action. The circuitry 
as a whole is right up to date, some using tran- 
sistors, some diodes or valves, and in some cases 
an alternative circuit transistor and /or valve is 
offered. 

For those who are tired of t.r.f.'s and audio 
amplifiers and would like to build something 
different but not too difficult, then you are advised 
to visit your local bookshop with 21s.-D.L.G. 

ABCs OF COMPUTERS 
By Allan Lytel. 128 pages. Price I6s. 

n1HE word computer conjures up many things 

1 in the mind. Huge grey steel monsters with 
staring, winking eyes, rows of meters pulsing, 

and memory mechanisms buzzing. To the average 
man and to many electronic enthusiasts the word 
often means huge consoles and thousands of 
diodes. transistors and /or valves, and quite uncon- 
ventional and frightening circuitry. Rumour even 
has it that the grids are taken direct to h.t.+ and 
that transistors are connected the wrong way round -on purpose. 

For those who profess to be impartial, and prefer 
to think for themselves, together with those readers 
who would like to know some basic facts about 
computers, it is suggested that an outlay of 16s. 
of the realm be made. This modest sum will 
enable the "enquiring" to obtain a tome of know- 
ledge aptly titled ABCs of Computers, and as 
this title implies it is a hook which supplies the 
basic facts on this fascinating subject. Its 128 
pages are generously sprinkled with illustrations 
and the text is well written and concise. 

In a book of this size it is obviously not possible 
to enter deeply into the subject and the would -be 
reader, therefore, need not fear that he will be 
dragged into heavy technical discussions. The 
chapters 4 and 5 on "Numbers for computers" 
and "Arithmetic Operations" are a pleasure to 
read. The binary system seems easy enough, once 
it is understood, but understanding it in the first 
place can prove very tricky. Some writers never 
seem to present this binary business very clearly 
and often gloss over it in a few words. 

However, it would not he true to say this of 
Allan Lytel. It would have been even more useful 
had values been given to all circuit diagrams, even 
more so in this case since the novice would not 
have any idea of values in these types of circuits 
shown. 

Also, perhaps, having educated the reader to a 
certain standard it would have been helpful to 
have provided a list of suggested books for further 
reading. However, for the person wishing to 
scratch the surface of this fascinating field - 
ABCs of Computers -is recommended.-J.D.G. 

ABCs OF ELECTRICITY 
Howard W. Sams Editorial Staff. 96 pages. Price I6s. 
These three books, originally published in the USA by Howard W. Sams & Co. Inc., and now published and distri- buted in this country by W. Foulsham & Co. Ltd. Each book 
has a preface for British readers written by W. Oliver, G3XT. The common format is 8+ x Sin., stiff covers. 
IN any technical field there is one segment of 

learning more vitally important than any 
other -the ground work. It is essential that the 

basic theory be fully understood, and although 
this may prove a long "slogging" effort it is well 
worth while in the long run. 

ABCs of Electricity is obviously written for the 
raw beginner and offers five chapters -Electricity 
(batteries), Magnetism, A.C. Theory and 

-continued on page 535 
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on the 
Short Waves 

A MONTHLY COMMENTARY BY J. GUTTRIDGE 

HAVING gleaned and logged all the informa- 
tion we can about a station's signal we come 
to the business of sending off a reception 

report, and if possible getting it confirmed by a 
QSL card. 

An ordinary piece of notepaper can be used 
for the actual report but a much neater report 
can be made on quarto lined paper. Neatness and 
simplicity are important because (except at the 
bigger stations) it will probably be in a language 
of which the evaluating engineers only have a 

limited knowledge. 
As a general rule all stations except those in 

South America will accept a report in English. 
With South America, unless you are dealing with 
a station which you know to have an English 
section, the report should be in the local language 

Spanish or Portuguese. A suitable translation is 

contained in " How to listen to the World ". 
The first thing a report should contain is your 

name and address. Great care (block capitals) 
should be taken to see that this is legible. If the 
station can't even read your address it is unlikely 
to persevere with the rest of the report! 

To start off you should say something to the 
effect that recently you were very pleased to hear 
the station concerned and are enclosing a report 
on its signal, mentioning the reporting code you 
are using e.g. SINPO, SINFO, RSI. After this you 
should ask the station to verify the report, if it 

finds it to be correct, with its QSL card. 
The final part of your letter should deal with 

your receiving equipment. Details stations are 
interested in are the type of your receiver 
(domestic or communications) and the sort of 
aerial you are using- dipole or end fed, indoor or 
outdoor. 

You should then set out your report. It should 
take a similar form to your log with columns for 
date, time (stating the zone you are using, 
Greenwich Mean Time being the most common), 
frequency (stating whether kilocycles or mega- 
cycles), the report (SINPO) and remarks. 

Two items go in the last column. The first of 
these is interference details. These should include 
the type (jammer, broadcast, c.w.) of the inter- 
fering station and its frequency. The second item 
consists of details of the programme heard. The 
purpose of giving these details is to prove 
absolutely to the station that you really heard it. 

Unfortunately there are some unscrupulous QSL 
collectors who invent reception reports in the hope 
of gaining QSL cards. Some stations will waive the 
programme details after you have proved yourself 
if you report regularly to them. 

Ideally your report should cover at least half an 
hour's listening time though this need not all be at 
the same time. Stations that use more than one 
frequency for a transmission especially appreciate 

comparative reports on the frequencies used. You 
can end your report with such things as a 
programme schedule request. Record requests or 
questions for special programmes are best sent in 

a special letter. 
Finally there comes the question of return 

postage. With large and government stations this is 
normally unnecessary, Smaller stations, however, 
often appreciate it. A full list of stations requiring 
return postage is given in the " World Radio and 
Television Handbook ". Postage if sent should be 
in the form of an International Reply Coupon 
which you can obtain at your Post Office. Don't 
forget, incidentally, that your report will usually 
require more than a threepenny stamp. 

DX NEWS 

News has just arrived from Radio Japan of its 
plans for broadcasting the Olympic Games to the 
world. An unenviable task this, as the games are 
taking place at about the worst time possible as far 
as reception conditions go. Because of this two 
new 100kW transmitters are being linked together 
to give an output of 200kW. 

From October 10th to 24th when the games are 
in progress there will be special programmes 
during Radio Japan's normal transmissions and 
the general service will be especially extended. 
Normal transmissions to Europe in English will be 
at 0800 -0820 GMT on 11,780/15,135kc/s. English 
broadcasts in the General Service consisting of 
both live and recorded items are as follows: On 
9,505/15.195/15,310kc/s - 0645 -0700, 0745 -0800, 
0845 -0900. 0945 -1000 and 1045 -1100: on 9,505/ 
9,740 /11,815kc /s- 1245 -1300. 1345 -1400, 1445- 

1500, 1545 -1600, 1645 -1700, 1745 -1800 and 1845 -. 
1900: on 11,815 /11,940/15,195 -2145 -2200: on 
11,940 / 15.105 / 15,425kc /s- 2345 -0000: on 15,105/ 
15.195 / 15.310kc is-0245-0300. 0345 -0400. 

On October 10th the opening ceremony will be 
broadcast live from 0450/0700 and on October 24 

the closing ceremony will be broadcast live from 
0800 -0900. Programme schedules giving full details 
are available free of charge from Radio Japan, 
Tokyo, Japan. 

Radio Australia has been coming through well 
in the late evening recently. Two transmissions 
recently logged around 2245 in London were an 
Indonesian programme on 11,760kc /s and an 
English programme to Southern Asia. This station's 
U.K. transmission in English is from 0630 -0730 on 
9,570/11,710kc/s but is not coming through too 
well at present. 

A Middle Eastern station presenting quite a 
challenge is the Kuwait Broadcasting and Tele- 
vision service. It is sometimes audible after 1930 
through heavy CW on 4967kc/s. 

For more D X news see page 573 

www.americanradiohistory.com

www.americanradiohistory.com


532 PRACTICAL WIRELESS October, 1964 

UTII,ITY 

POWER PACK 
A Compact Power Supply 

for the Workbench 

by V. E. HOLLEY 

MANY constructors have need from time to 
time of a bench power supply which usually 
takes the form of a self- contained pack from 

which h.t. and I.t. voltages can be taken by leads 
to the equipment to be supplied. The unit here 
described is somewhat different, being designed 
so that it can be fitted in a few minutes to any 
chassis with only three connections to be made 
and may remain there permanently if desired. 

The basis of the pack is a mains transformer of 
the three -way mounting type, on to which are 
fitted all the components of the circuit shown in 
Fig. 1. Outputs of 250V 80mA and heater 
voltages of 6.3, 5 and 4 are provided. 

Apart from bench use, the pack is especially 
suitable for compact equipment. The transformer 
selected for the prototype measures 4in. x 3,in. 
x 21-in. and the addition of the rectifying and 
smoothing components increases the 2i -in. 
measurement by less than a quarter of an inch. 
The total heating effect is noticeably less than 
that of a pack using a valve or metal rectifier and 
this is an important advantage in equipment where 
temperature rise must be limited. 

Rectifiers and Fuses 

Silicon rectifiers are used. These have a very low 
forward resistance, 15 to 2552 being typical, so 
that the protection against overload afforded by 
the relatively high resistance of a vacuum valve 
or metal rectifier is absent. If a large current 
rating is selected, say 500mA, the rectifiers do not 
require any protection against the accidental short 
circuit that may occur on the bench, but the 
transformer winding does. Fuses F1 and F2 are therefore included in series with the rectifiers. 
This arrangement is to be preferred to the more 
usual single ftise in the h.t. secondary centre tap 
because it gives protection against breakdown of 
a rectifier. 

It will be seen from Fig. 1 that if such a break- 
down occurred and there were no fuse, a very 
large current would pass around the h.t. secondary 
winding which would quickly be destroyed. The 
fuse ratings must be selected not with reference 
to the load current but to the larger value of the 
surge current which passes into the capacitors Cl 
and C2 when power is first applied. This is not 

25 V 
250V 
80mA iRkfil MRI Fl 

}32 

LPI 

2 
16,u 

6 3V 
5v 

4V 

6 3V 

4V 

MR2 

T1 

Fig. 1: The simple circuit for the power pack. 

TI 

The finished power pack. 

COMPONENTS LIST 
Mains transformer, 3 -way mounting, 
250- 0 -250V 80 mA. 6.3V 3 amps, tapped 
4V, 6.3V 2 amps, tapped 5V and 4V 

MRI, 2 Silicon rectifiers, BY100 or similar, 
800V p.i.v., 500 mA 

RI Resistor -Iki2, IOW 
CI, C2 Capacitors -I6 32,uF electrolytic, 

350V working in lin. diameter can 
F I , F2 Fuses rated at 150 mA each 

Fuseholders -two 
LPI Pilot lamp -2.5V 0.3A bulb 
SI Double pole on off switch 

Length of tag strip 
Perspex for cover, self -tapping screws, 
wire and sleeving, etc. 
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87 Experts guide you to advancement 
and higher rewards 

YOUR FUTURE, if it is in electrical engineering, 

depends on your ability and the services you can 

render. The more experienced you are the better 

your prospects, the better your income ... it's as simple 

as that! This New Edition of Newnes comprehensive 

and authorative publication is invaluable to you if you 

mean to progress. Produced with the full technical 

resources of NEWNES it covers every facet of the vast 

field of modern electrical engineering. 

INSTALLATION WORK OF ALL KINDS 

Commercial Buildings, Small Houses and Flats, Hospitals, 

Schools, Theatres, Cinemas, Electric Appliances. 

Alarm Systems. 

INSTRUMENTS, MACHINES, EQUIPMENT 

Electric Motors, Control Gear, Transformers, 
Rectifiers, Electronic Control in Industry, Measur- 

ing and Recording Instruments and Electricity 
Supply Meters. 

OPERATION, MAINTENANCE, REPAIR 

Welding Plant, Electric Traction, Cranes, Lifts. 
X -Ray Equipment, Testing Domestic Equipment, 
Batteries. 

GENERATION, TRANSMISSION, DISTRIBUTION 

Power Stations, Power Cables, Public Supply, 
Underground Distribution Systems, Town and 
Rural Supplies, Cable- laying and Faults. 

Over 2,000 Instructive Action Photo- 
graphs, Diagrams, Working Drawings, 
Circuits. Many Concise Data Tables. 

SEND TO -DAY -FREE EXAMINATION will 

enable you to chk it for your day -to -day 

problems -it will surprise you! 

IF KEPT SAME PRICE CASH OR TERMS -NOTHING EXTRA IF YOLl PAY MONTHLY Use it Free 

or 1 days 
ABSOLUTELY COMPREHENSIVE! 

This is what you receive without cost ar obligation - 
4 Volunes strongly bound in Grey Moroquctte 9 in. is 

6f in. 2,352 Pages of instructive information on latest 

practice. Over 2,000 Photos Diagrams. Perspective 
and Working Drawings, Electrical Circuits, and Data on 

test procedure. etc. 
O 0 0 

24 Data Sheets in colour and 12 Quick -reference Blue- 
print Charts complete in strong Chart Case. 

O 0 o 

Nuclear Power Stations Booklet Contains fascinating 
cut -away sections in full colour with explanatory text. 

o o o 

Free! Newnes Electrical Pocket Book (Value 1016) Nearly 

400 pages with 258 illustrations, diagrams, tables. 
o o o 

Plus 2 Years' Free P. stal Technical Advisory Service 

To: GEORGE NEWNES LTD., 15 -17 Long Acre, London, W.C.2 

Please send Newnes PRACTICAL ELECTRICAL ENGINEERYNG without 
obligation to buy. In 8 days 1 will return it or post only 16l- 

deposit, then 16/- monthly for 20 months, paying £16. 16e. in all 

Cash in 8 days £16. I6s. 

If married woman f up 
an your husband fill 

coupon. 

lidi .Namc_.. ....... ........... .. .... ...... ... 

BLOCK LETTERS) , Mi,;) 

4i/dress 

Occupation .... 

(Mr., Mrs.. Miss) 
(PEE)72/850 

Tick V where appiiceble 

The address en left le- 
My Property___ 

Rented enturei,hel 

Parents' Hems 

Furnhmed Acorn. 

Temporary Add 
1 J 

e 

1 
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TAKE = 
FI V E ! There are 30 other models, too. There ARE several other makes of solder- 

ing instruments. Big ones. Small ones. Good ones. We've seen them. We 
don't make the biggest ones. Or the most expensive ones. Or the most 
elaborate ones. We DO make the smallest ones. And the widest range. 
We make the best. Always have. May we send you details? 

Brochure P.W.I0 post free on request 

LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenham Road, Croydon, Surrey, 
Telephone: CROydon 8589 

TEST METERS 
.. --- .. 

I i 
- 

2,000 OHMS PER VOLT 
MODEL TP IO Reads A ( 
and D.C. volt, 1 to tool 
D.C. t,.00 A R 

st t 1 Alva.: l 1 
Lancet/4,45F: De 1. I.t 

20 to t t; Out lint jack 
for Audio u nt . 

Size: aj x z x 14444. 

£3.19.0. 

20,000 OHMS PER VOLT 
MODEL TP-58 1 1 veil- 
t p to 1.000 1 t at 
21i0(/0 I p 11. 1 

A l t 10 9on D.C. D 
t t 5011 A R 

tance to 11 Meas.: Capaci- 
l to OW ll Decibels 
from 20 I -'c:141. izc 
3 :I'n 95.10.6. 

PANEL METERS 
M ro I_ 14.C. 1 1. e.ul 59/6 1 ps 

D.C. D( n. I In h, n I 5/9 
NO I d1l , 

Flush eircular 39/8. 40 amps. 
D.C. Prot cular, 7/9. 

n yolts A t . Hush 

r 

ubu 25/-. 

II ;- II i 
_ 

' 
11) 

"Hill own~ 

MEI 

G 
1/ 

O -' +' ,.,. 
30,000 
MODEL 
t 1,000 

- 

' 

ra, 

_' 

\ ' 
OHMS PER VOLT 

500. Itrea Ls voltages I 
D (.. at .t0.unn ohms per 

DOUBLE BEAM 
OSCILLOSCOPE TUBES 

Another purchase of Type t \ 
I,90 cqua.lcnt te cociyir 
1?U n used in O II p 

t tdt9 -) c 1 

Hartley Erskine Ilt series) 
Listed ( I 

Brant! Nak. ffc 
.. rtamygc I 

t251 

TR.', 
LA, 

i OVLG COIL STICK MIKE. 
Co,,, 10t with heavy desk 

, .: 9/0 ' 
M _ I 

t 
yl h-_, 

t 111 I: ONT 
III td Icl 1 ,n 

rl t .ttIKE with 
. I I stand 

AL L ' MIKE th 
,: lead i 1 It m 

HIGH FREQUENCY A.C. 
VOLTMETER. A First I.ranr 
Moving Iron Instntmenl with g 
Gin. Mirror Seale, I P 
t 1 9 AA'. at 400 . ,d 
1,200-2.404/ I snip 
sianllal Oak ran!, 
removalth. Id overall size 
,4_aN , Made the 
An Mrntstra' Its Everett 
Ed,cnmt nd perfect 
order. Brand New and I'm 

.e,1. /IN1,1'£5. ta als.,I n. n 

DPEd :eYS'l'AL d.ICK 
. ONLY 15/- tpost I/61. 

VARIABLE VOLTAGE TRANF- 
FORMERS, Pally shrouded. 
Input 230 v. A.C. 50190 cy,les. 
Outpnt 0'60 v. 2 amps. type 
£5.17.5. 5 amps. type ..9 
10 amps. type £18.10.0. Brand 

import nul, guaranteed. 
Itonrdiate leI It 
Illustrated t let ails nelm+t. 

1 

v1IICE,eo.oplee wit hhe:aty 
,I,sk .Iat 1 malc card, and 

., cd Ic::d. ONLY 49/8 
t , ict. 

lo uHMS P.M. SPEAKERS. 
Speeial Hcaty Ilnl, I!in. 
.5,5,0. 
R'han I I M I'EL Pin 

( .lt and A r ' . at 15,000 0! .. Il('- current t 12 amPs. Ilesisr 
twice 10 hn 1f Il 1 I. 

from -:0 to +004 Incorp rat, n 

mternal'buzuv fo, ,rollld 
rning of direct. short. . t e l 

co blanking condenser fo: .I'. 

rPRAGUE CONDENSERS. 
vlc-t,lcasel , wire end. New 
1.1 to Pd. Irll9 It and 
0.1 rt I' I. nil) volt ,/d per 
.I,o..,. i.,! Inntcs 

r Lead , £10.10,0. 
Whartedale Wt:lEr, 10 in. 

IS t t'. £17.10.0. 
1_rn. wet lge type eleaker 
cabinet 52.17.8. IPleasu 
add 

. .:dl ¡tent.; 7r ,a,t 20 CONSTRUCTOR'S PARCEL 
Aseor,._) olon:= a g 
.rlder resistors, condensers. 
a ,l Ile tennt- I. ¡,ancl. 
ALI. NEW 11 't _,r,,. 

. -.o...... 
, ,. -4,441 

New /8. 

t.Oiiil_NSERS. InI assort 
iea and silver n, uc. NEW' 

191-. 

LINEAR AMPLIFIERS. IJ.:-I. ; a,,,i..-v., - ; .. i,.... . l'. ' .t 
- watt-. size - i. Well, £5.19.8. I'r"t..lice ... L'S 9. . os 
st z i9_:<x4"no. high 012.12.0. cover - n- 
"Diatonic'. 19 watts Hi-Fi 1 Itra Linear Push -PIC q 

012.12.0. ('over with carrying handles, 19/6. 1.1rIII lo ss:nits til-1-4 , 

fisize 9> - . high- £13,13,0. l'oyer with rarrying handles, 19/0. ,uehord" 
ir9 watt=Hi1'i l'ltra Linear size 1:'1 . 4 ' i. high. £1 î,11S.0. '' I. 

earrYing hazedls.25/-. LiOiAacatt= Hi-Fi l,lial.inar. I1 n.his). 
£23.2.0. rover with cxrrving handles. 3218. A t,,,,her- r normal A. . 

mains, and es stock. 1R,:dls on request. 

HETERODYNE FREQUENCY M::TERS TYPE LM14. 11renu011, ,auge 
5%Y0900 ky/s 0 _ hazel. This is the t'niled States Navy Model nt the well- co. B(tl Frequency Meter, bot has massy a0littonal teat wc which increase 

- 
usefulness. Voltage +fa1 u,.sat,- tits and nstal control ennure exOtme 

e, e,traey and in addition it Is II're4l rail hat, Int.nral Modulation switch to allow 
er,. asa Sisnal (icocrator. i., oh s. ' _ 

. Full information an rennest. 

HARRIS ELECTRONICS (London) LTD. 

138 GRAY'S INN ROAD, LONDON, Vi/.C.1 
T.,,.0,.. !/[ ,.,.7. Phu. i .. , o., ,1 L l. .. ,,,,. 

Open until 1 pm. Saturdays. We are 2 mins. fron, Hiçh Holborn ICbancery 
Lane Station) and 5 mina. by bus from King's Cross 

'Tripletone" Convertible Amplifier. size l0>-.::...,li.,.l,,,'..,. t,.,,,.,.n,,e,, 
matched for 2-3 ohms, Olt ? amplifiers can he c. tl 1.1 1;etleer !Or l'1:IIt;u 
£6.19.8 each. 

e`Tripletone" F.M. Toner, size I1 ,<O 'c'sin. high. coverage 86-I04 its 513.19.0 
Im,powered). or 51514.8 (self powered). Details an request. 
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easily measured but with the values of R, Cl and 
C2 shown, 150mA fuses are satisfactory. 

It is important that the rectifiers should have 
adequate peak inverse voltage rating. Referring 
again to Fig. 1. when the right hand side of SRI 
is 250V rms above earth, the peak voltage at 
this point will be 1.414 times as great, i.e., 
approximately 350V. 

Capacitor C2 and the left hand side of SR2 will 
also be at this potential; but the right hand side 
of SR2 will at the same instant be 350V peak 
negative to earth so that the peak voltage across 
it in the non- conducting direction will be 700V. 
In practice, this theoretical figure may be increased - 
somewhat by the effect of line surges, wave form 
distortion and such -like disturbances. so the 
rectifier peak inverse rating should not be less 
than 800V. 

Construction 
Fig. 2 shows the positions of the components 

and the connections to be made. The wiring 
should be no longer than necessary and if 20 s.w.g. 
tinned copper is used, it can be laid neatly in 
position and will stay there. The tag strip holding 
the smoothing resistor etc., must be soldered to 
the transformer frame, using a large iron, and the 
rectifiers tucked neatly beneath it as shown in 
the illustration. 

Take care not to use the earthed tags for any 
of the connections. The outer metal bodies of the 
rectifiers are "live" so they must be firmly 
positioned clear of the transformer frame. The 
indicator lamp is considerably under -run and so 
is not likely to need replacement; it can therefore 
be soldered permanently into circuit without a 
lamp holder. The fuse holders are secured with 
impact adhesive. 

Safety Precautions 
In view of the exposed h.t. connections, it is 

advisable, if the unit is for bench use, to fit some 
sort of cover over both sides of the transformer. 
This was done in the case of the prototype by 
bending two pieces of 1 /16in. perspex to the 
required rectangular shape and securing them 
to the sides of the transformer frame with self - 
tapping screws. 

WIRELESS 535 

The bending can be accomplished quite easily 
after clamping the perspex between two pieces of 
plywood along the line of bend and dipping the 
assembly in very hot water. 

The cover should be about half an inch shorter 
than the height of the transformer so that an 
opening can be left at the bottom for through 
ventilation which the smoothing resistor at the 
top will promote by convection. The double pole 
on -off switch, Si, S2, is fitted to the cover on the 

v 

OV 

OO 

+C2 

-1-C1 -11 

Fig. 2: Construction details of the unit 

mains input side of the transformer. If desired, an 
additional fuse can also be fitted here in the a.c. 
supply line as a protection against heater line 
short circuits etc. 

A suitable rating, allowing for surge is 250 to 
500mA. 

BOOKS REVIEWED 
-continued from page 530 

Generators and Alternators. Although there is no 
question that this book offers a great number of 
basic facts there are one or two puzzling aspects 
of it. 

In Figs. 1 -13 and 1 -14 the battery mysteriously 
reverses polarity and the voltages in Fig. 13 are 
given with respect to reference point D. The 
voltage then would be minus 6V and minus 5V 
and not just 6V or 5V as stated. In Fig. 1 -17. 
page 24, we are told to note that 4 amps of current 
flow toward point A, but there is. in fact. no such 
reference point marked A in the Fig. 1 -17 at all. 
In the photographs, Figs 2-4 and 2 --6, the same 
battery is shown twice, and perhaps a different 

photograph would have been more educational. It 
would certainly prove more interesting. 

A graph appears on page 62 and the vertical 
axis is marked in gausses. yet the word gauss does 
not appear to be included in the text at all. These 
points may appear small, but since the book is 

intended for beginners it is felt they should be 
mentioned. 

Vector diagrams start to appear on page 73 and 
it is regrettable that no clear explanation of them 
appears. particularly as their importance is very 
great, as anyone who has studied a.c. theory will 
know. 

The book is priced at 16s. and it is suggested 
that any reader cor.:emplating purchasing it 
should be in a position to examine it first rather 
than send money "blindly" through the post. 
-D.L.G. 
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The "Spectreuphon" 
SOME IDEAS FOR EXPERIMENTS WITH CHROMASONIC 

DISPLAYS 

BY I. J. KAMPEL 

DESCRIBING a unique device, which from an 
existing audio source, improves mono or stereo 
reproduction, and provides a visual conception 

of the music, by means of changing colours, to 
match the mood of the music. 

There are many examples of how sound and 
colour can be subtly merged to produce an 
unparalleled emotional effect- producing not only 
extreme pleasure, but a pleasing relaxation of 
mind. This is offered as a supplement to all hi -fi 
and audio fans -so much more than the `flat' 
sound from a single- speaker mono system, and 
much more pleasing than the simpler two -speaker 
stereophonic system. 

The Spectreuphon provides a visual conception 
of the music to be provided from an existing audio 
source. 

Amplifier 

Spectreuphon 
unit 

H.F. L.F. 

Visual unit 
Fig. la (above): The basic layout of a mono system 

using the "Spectreuphon ". 
Fig. lb (right): The arrangement for stereo. 

Direct coupling to most modern radios, tape - 
recorders, record -players, is simply made through 
extension speaker sockets. It will be necessary, 
however, to fit a switch on the audio unit, if one 
does not exist, to cut out the internal speaker. 

Before describing the unit in detail, a brief 
description of the effect would be in order. 

Effect of Mono Spectreuphon 
The author has previously described a unit for 

feeding two loudspeakers from an existing audio 
source (mono), giving an effect not unlike stereo- 
phonic sound to the unexperienced, average 
listener. No owner of a stereo set -up would 
mistake it for stereo, but if suitable speakers are 
used, he would be forced to admit there was a 
fair comparison. Some listeners to the system were 
in fact convinced that it was stereo, and found it 

just as satisfactory! (The original unit -the 
Euphon- appeared in the October, 1963, P.W.) 
The mono version of the Spectreuphon contains 
the original Euphon circuit. (Section 2, Fig. 2.) 

The Spectreuphon should be listened to -and 
viewed -in a darkened room, 

Let us suppose that the unit is connected to a 
record- player, and a record has just been put on. 
Until the record begins there will be complete 
darkness -then comes the music -and light. The 
coloured light thereafter faithfully follows the 
pitch, volume, beat, and general mood of the 
music. As the volume increases so the light 
becomes more intense; it follows visually if there 
is a distinct beat; if there is a predominance of 
treble, mid- range, or bass, so there is a 
predominance of one particular colour, and as the 
ranges merge together so do the colours, mixing, 
diffusing together, giving subtle intermediate 
shades and hues. If the record ends in a fade -out, 
so the light dies down to darkness with the sound. 

L.H. channel 
amplifier 

R.H. channel 
amplifier 

Stereo 
spectreuphon X over X over 

Unit A 

L.H. of 
L.H. screen 

channel 
Tweeter 

Unit B 

R.H. of 
screen R.H. 

channel 
Tweeter 

Visual unit 

Effect of Stereophonic Spectreuphon 
Two inputs are required for this unit, these 

being taken from the sockets to which left -hand 
and right -hand channel speakers are usually 
connected. The audio to these speakers is then 
fed via the Spectreuphon unit. This is necessary, 
as the unit must have a volume level on it. 

The left -hand audio channel then controls the 
left -hand side of the display unit -consider it as 
a screen for now -whilst the right -hand audio 
channel covers the other half. This means that 
beside the visual effects described in the mono 
version, the stereo version provides left and right 
emphasis according to speakers, and also a colour 
shift if there should be an audio movement shift. 

The stereo Spectreuphon does not improve 
sound reproduction in itself. If, as later diagrams 
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indicate, two crossover networks are employed, 
and a four -speaker system set up, then there will 
be a great improvement. Many stereo systems 
have, however, these networks built in, with twin 
woofer and tweeter. 

Single Speaker Spectreuphon 
If for one reason or another, only a single 

speaker may be employed, or a single speaker 

.... 
Sectionl 

JI 

Audio Input 

R4 
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view, it consists simply of a number of Iights. 

There are three groups of lights, each group 
controlled by a different filter network and channel 
of the Spectreuphon. One set of bulbs responds to 
bass, one to treble, and the third to mid -range. 

Fig. 2 is the complete mono Spectreuphon, 
which includes a two- channel audio network to 
feed two loudspeakers. to give an effect similar to 
stereophonic sound. This circuit diagram is divided 

-,. -.,. -- - ...... IMO .1 
Section T M B 

1 

Og3 

Section 5 

Treble 

C3 
50}íF 

VR3 
loon 

52 
Y 

LI 

a C6+ i (OP 

C7 I 

J2 T 
Audio output 1 

o 
L.F. speaker 
RI-I.channel 

Section 4 

Section 2 

Skt4 

S1 

AC 
Mains 

o-ON 

-__.l 

2 

J3 
Audioutpu\i/ 

o 
H.F. speaker 
L.F. channel H 

C8 C9 

1000pF 

1 

R7 in 
VW' 

Fig. 2: The complete circuit of the mono "Spectreuphon ". 

unit, slight adaptions will have to be made to the 
circuit of the mono unit. Details of this will be 
given later. It is possible to use only the one 
existing speaker. 

The Spectreuphon Circuit (Mono) 

Fig. la is a block diagram of the basic principle 
and lay -out of the mono system. Actual visual 
units will be described later, but whatever type is 

used, basically. and from the electronic point of 

into five sections sc that reference to this circuit 
is simpler. 
Section 1 is the three -channel filter network which 
separates treble, mid- range, and base, and so 
controls a group of lights on each of these 
channels. An increase in one range, and the 
consequent additional transistor bias, increases 
the collector current, and consequently the lights 
brilliance, being connected directly in the 
collector line. 
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Section 2 is the two -channel audio network, which 
feeds J2 a low frequency output, and J3 a high 
frequency output, so the speaker connected to J2 
produces mainly bass, and the speaker to J3 
mainly treble. Coil and cap. details are to be found 
in Table 1. 
Section 3 is simply a switching unit on the three 
outputs of Section 1. Each of these outputs feeds 
a different set of lights, of a different colour. 
Hence, the six -way, three -pole switch, allows any 
combination of colours and channels to be 
obtained, so giving a greater variety. 
Section 4 is simply the smoothed power supply. 
There is little to say about this, as any suitable 

TABLE I 

C L 
Speaker 

Impedance C L 

6-9 12 

30 30 -32 aF 
electrolytic 

30 0.135 mH 

150 5-8 isF 
electrolytic 

¡552 0675 mH 

X Y 
30 3011F paper 30 0.135 mH 

150 61.i.F paper ISO 0.675 mH 

Suitable makes I LI -L2 as below 

X & Y 
Hunts 

W54 /1 -WP44 (301/F) 
W49/1 -8551 (61..(F) 

Denco 
divider 

network coils 

full -wave bridge rectifier and transformer are 
satisfactory. 
Section 5 indicates the form the lights will take. 
Only one of six bulbs on each channel is indicated. 
It will be seen that they all have a common 
negative -the only contact with the negative side 
of the rectifier -except the smoothing capacitor. 

Controls 
VR1, VR2, VR3, are sensitivity controls, and 
require some patience to set for best performance 
from the visual unit. 
VR4, is an audio volume control. The volume 
control on the existing audio unit is turned up 
until a suitable level is obtained in the lights unit. 
VR4 is then used to turn down audio to a 
comfortable level. 
VR5, is a balance control, and with this it is 
possible to shift the treble -base emphasis, accord- 
ing to individual requirements. 

Details of Construction 
It will be seen from the circuit diagram (Fig. 2) 

that resistors R4, R5, and R6, have no value 
indicated on them. The reason for this is that 
they tend to vary according to particular 
transistors. To find the right value resistor, the 
method indicated in Fig. 3 should be employed. 
Here a variable resistor and a set resistor are 
connected, in series, collector to base. The six 
bulbs should be in circuit for this test, on each 
channel. Set this system up on each of the three 
transistors. For this test, the audio part of the 
circuit need not be operational, but it will 
probably be found that the level required to 
operate the unit will be too high for listening to, 
and hence the speaker on the audio unit will have 
to be cut out. 
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Firstly, in daylight, adjust each of the three 3K 
potentiometers until the filaments of the bulbs on 
each of these channels have just gone out. When 
this has been carried out on all channels, start the 
audio unit up. The lights should then light up and 

Fig. 3: Determining the 
values for R4, R5 and 

R6, see text. 

fluctuate in brilliance. Adjustment of VRI, VR2 
and VR3 may be necessary, but if the lights are 
working as described, it is pointless at this stage, 
to try and adjust them for optimum treble -mid- 
range -bass performance. 

In Fig. 3 the Ik resistor is in series with the 
potentiometer as a safety measure, and should 
not be omitted. If it is, a collector -base short could 
occur, causing permanent damage to the transistor. 
When the correct level has been found, the 
resistance then across the collector -base of each 
transistor should be measured, and replaced by a 
resistor of the same value. If space will permit, 
leave the potentiometers in circuit. These 
potentiometers should be mounted inside the unit, 

Number 
required 

Mono Stereo 

2 
4 

3 
3 

2 

2 

1 

1 

4 
18 
2 

3 

3 
3 

One 3A 

4 
6 

4 
2 
4 
2 
2 
2 
7 

24 
2 

6 

6 
6 

One 4A 

COMPONENTS LIST 

Euphon Circuit (Sect. 2 Fig. 2) 
LI, L2 See Table I 

C6 -C9 See Table I 

VR5 25 0 wirewound pot. 
LIGHTS FILTER 
NETWORK Etc. (Sect. I) 

11 -13, ix Jack plugs and sockets 
VRI -VR3 (x2) 100 0 wirewound pots 
VR4 50 0 wirewound pot 

Twin -ganged 50 ohm 
wirewound pot 

R1, R2 (x2) 15 0 } watt res. 
R3 (x2) 100 0 I watt res. 
CI, C4 (x2) 21íF elec. 25V 
C2 (x2) 10 µF elec. 25V 
C3 (x2) 50 cF elec. 25V 
C5 (x2) 25 cF elec. 25V 

Wander plugs and sockets 
6.3V 150 mA bulbs 

SI, S2 D.P. S.T. toggle switches 
S3 6W. 3P. rotary switch (mono) 

6W. 6P. rotary switch (stereo) 
or as required 

TrI -Tr3 (x2) OC20 

Test Requirements 
1 kO res. 
3k0 wirewound pots 

POWER SUPPLY 
(Sect. 4 Fig. 2) 

TI Transformer: primary to suit; secondary 
ISV 

CIO 1000 cF elec. cap. 25V 
R7 I 0 I watt res. 

Full -wave rectifier 3A /4A 
3A /4A Fuse 
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Fig. 4: Connections to 
an 0C28 transistor. 

so that they are only disturbed when required. The 
response of the lights is far more sensitive if 
adjusted as described. 

Fig. 5 indicates the mounting of the power 
transistor. 

Oversize holes are drilled in the chassis to ensure 
that the connections do not short to chassis. The 
transistor rests on a lead heat -sink, and underneath 
this is a mica washer to insulate the collector from 
the chassis. 

Should it be found that the lights will not dim, 
then a higher value potentiometer or resistor 
should be fitted in place of the original. 

Sk1, Sk2, Sk3, are the positive contacts of the 
three sets of bulbs. Six bulbs, in parallel, are 
connected to each of these sockets, their common 
negative on all sets, going to Sk4. 

OC 28 Bolt i Lead heat sink 
/ Mica 
A.-insulator 

Insulating `Nut bead 

Collector 
solder tag 

Fig. 5: Mounting details of the power transistor. 

Wheñ ready for the final test of audio and 
visual unit, each of these sets of bulbs will be a 
different colour. 

The Spectreuphon Without Additional Speaker 
Cabinet 

If it is required to have the visual unit with 
original sound (mono), and it is found on test that 
the volume is not too high when turned up high 
enough to operate the Spectreuphon light- control 
unit, then you have no problem. Forget Section 2 
and just plug in to extension speaker sockets for 
light control. If, however, as expected, it is too 
high, then the audio level has to be brought down 
by another control. 

In Fig. 6, a two -way, two -pole switch is 
inserted between the speaker and output 
transformer. In one position there is a straight 
path through and in the other position, the path is 
through to socket, JA. 

A lead is then taken from this, preferably 

screened, to JB or JI on Fig. 2. 
The 50û potentiometer is then used to turn 

the volume down to a suitable level, and the signal 
is fed back to the original unit, and speaker, via 
JC on the Spectreuphon unit, and JD on the audio 
source. 

If this is the method that is to be employed, 
because of reasons of expense or space, sound 
could be improved by the addition of a small 
tweeter in the record -player or what -have -you, in 
which the speaker is contained. 

The circuit of Fig. 7, the usual crossover net- 
work, should then be employed. The coil and 
capacitor values given in this table are also 
suitable for the Euphon circuit. 

Audio unit 
output 

transformer 

Remaining 
circuit of mono 

spectreuphon 

Fig 6: Incorporating a two -way, twa -po e switch 
between the speaker and output transformer. 

z o 

From 
spectreuphon 

unit 

CX 

LP 
speakel 

(woofer) 

O 

LF 
speaker. 
(tweeter) 

Fig. 7: A crossover network for the "Spectreuphon ". 

Unless the audio source is of the standard 
known to -day as hi -fi, the addition of this network 
is pointless. This also applies to some extent in 
the audio circuit of the Spectreuphon. If there is 
not any response below say 10kc /s, or a cut -off 
before it reaches the higher frequencies, little will 
be gained by the use of this unit. 

If there is room for a single cabinet, a large 
woofer and small tweeter mounted together in the 
same cabinet, if large enough, will produce far 
superior audio to that previously experienced with 
a single- perhaps small- speaker, in a cabinet 
which did not allow the required resonance. The 
cross -over network of Fig. 7 should be used for 
this, connected across YZ on the original circuit 
(Fig. 2). 

TO BE CONTINVED 

110 
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THIS transistor tester was developed to facilitate 
rapid transistor testing in the workshop. The 
main purpose of this tester is to make what 

are primarily "go "- "no -go" tests, by measuring 
the transistor collector leakage current and current 
amplification factor in the common emitter 
configuration, i.e. Ico and B. Experience has shown 
that a tester of this type is all that is required to 
tell whether a transistor is working or not or to 
measure or compare "Beta" for matching 
transistors etc. Furthermore testers of this type are 
generally used in preference to the more accurate 
and comprehensive transistor parameter test sets. 

The basic tester is suitable for testing only low 
power receiving type transistors. 

SPECIFICATION 
Collector Leakage Current (leo) 0 -1mA 
Current Amplification Factor (ß) 0 -1001 two 

0 -250 f ranges 
Transistor Type pnp or npn 

CIRCUIT AND THEORY 
The circuit of the tester is shown in Fig. 1. A 

4 +V dry battery is used as the power source, one 
of quite small capacity being suitable since the 
maximum drain is 10mA and that only for the few 
seconds required to take a reading. 

Switch SI selects the supply polarity required 

4 

for either npn or pnp transistors with a central 
"off" position, whilst switch S2 is used to measure 
either ¡co or " Beta." When switched to Ico the 
base circuit of the transistor is left open circuit 
and a 4.5kí2 resistor is connected in series with 
the meter to prevent it being damaged if a 
transistor having a short circuit between collector 
and emitter is tested. When the tester is switched 
to read Ico a check on battery voltage may be 
made by shorting the collector and emitter 
terminals, the meter should then read full scale or 
thereabouts, since the meter is connected as a 
voltmeter reading 4.5V full scale. It may, 
incidentally also be used as a continuity tester 
or ohmmeter! There are two positions of S2 for 
measuring " Beta," the first giving a full scale 

COMPONENTS LIST 
Resistors: 

RI 45kû (33kû -1- 12kû), -'W h.s. 
R2 112k1 (100kû -1- I2k1) .+W h.s. 
R3 4.5kû (3.3k0 + I.2kû) INN 
R4 39Oû 

Switches: 
SI 2 -pole 3 -way rotary (or 4 -pole 3 -way, see 

text). 
S2 3 -pole 3 -way rotary 
S3 Bell -push type: push to make 

Miscellaneous: 
MI ImA moving coil meter 
4-IV battery. Case. Knobs, terminals, crocodile 
clips, etc. 
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reading of 100 and the second of 250. The 
measurement of "Beta" is effected by injecting a 
known current into the base of the transistor and 
measuring the resultant collector current. Thus 
when the meter is switched to the "Beta" range 
giving a full scale reading of 100, a current of 

4.5 x 1,000mA =0lmA 

45,000 
is injected into the base of the transistor. Now 

d lc 
" Beta "= 

d lb 
hence, assuming a linear characteristic, 

le 
" Beta "=- (approx.). 

lb 
If Ico is small compared with the collector current, 
le, this is a reasonable approximation. So if the 

3 
meter reads 3mA " Beta "= - =30. 

0.1 
With the meter having a full -scale deflection of 
10mA the reading of 3mA so obtained will corre- 
spond to a " Beta " of 30, which is the correct 
result. 

When S2 is switched to read "Beta " a 3900 

Fig. I (left): The basic circuit 
of the transistor tester. 

Fig. 2 (right): The circuit 
modified to incorporate a 
4 -pole switch in the SI posi- 
tion to give the instrument 
a slightly better degree of 
accuracy. 

By K, BERRY 
resistor is connected in series with the meter to 
protect it from damage should a transistor having 
an internal short circuit be connected to the tester. 
This resistor may be removed by pressing a push 
button, S3, which then shorts the 3900 resistor, 
though in practice the value of "Beta" indicated 
varies very little whether the resistor is in or out 
of circuit. 

In the circuit shown, the meter reads the 
collector current plus the base current, but since 
the latter is so small it makes very little difference 
to the indicated value of " Beta." This slight error 
can be overcome by moving the meter circuit from 
its present position to one where its in the 
collector circuit. The only drawback is that SI 
then becomes a four pole switch since the meter 
must be reversed as well as the battery when 
changing from pnp to npn transistors. The 
modified circuit is given in Fig. 2. 

CONSTRUCTION AND COMPONENTS 
The prototype tester made by the author is 

illustrated in Fig. 3 and was made as small as 

3900 
53 

Push 
for )3 .S2A 

Ico 
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possible. It is housed in a small proprietary die - 
cast box measuring Min. x thin. x 4 *in. (Eddy- 
stone Cat. No. 845). Small rubber feet are fitted 
to the underside of the instrument to prevent it 
scratching polished surfaces. 

The meter used originally was a 2-1-in. diameter 
moving coil meter with a resistance of 18011, but 
any lmA meter will suffice. It will be seen that in 
the components list the value of Rs, the meter 
shunt, is not given. This Is because the value of 
this resistor will depertd on the resistance of the 
meter used. Its value may be calculated from the 

10 
expression: Rs =meter resistance x-11. 

90 

Fig. 3: A view of the finished instrument showing the 
front panel layout of controls, etc. 

Hence in the original transistor tester, which 
used a meter with a resistance of 180í2, the shunt 

10 
Rs has a value of 180 x -=20f. 

90 
The type of components used is unimportant, 

though it is suggested that the resistors controlling 
the base current 100kí2 + 12kû and 33kû + 
12kû should be 1/4W high stability types. Fig. 4 
shows the internal layout of components and the 
wiring. 

TEST CONNECTORS 
The connections to the transistor under test are 

brought out to the front panel via sockets which 
take "wander" plugs such as are used for the older 
type of h.t. battery. To facilitate connecting a 
transistor to the tester, the standard " wander " 
plugs have been modified by cutting off their heads 
and soldering " crocodile" clips to them as shown 
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in Fig. 5. The plug portion of the plug /crocodile 
clip assembly is then inserted in the tester socket. 

USING THE TESTER 

Having assembled and wired the tester it may 
now be given an initial test before being used. 
This may be done by switching to npn and 'co 
when once again the meter should read full scale. 
When this has been done a " known good " 
transistor should be tested as follows: First 
connect the transistor to the tester. Next select 
npn or pnp as required by SI. Then set S2 to 
Ico and note meter reading. Finally switch S2 
to " Beta " 100 range and note reading. If reading 
is greater than 100 switch to " Beta " 250. 

It should be appreciated that when testing a 
transistor on this tester there is no thermal stabili- 
sation and in consequence measurements of 
" Beta " should be made quickly, otherwise the 
junction will rise in temperature, with the result 
that Ico will increase and thermal runaway might 
occur. 

3.350 

1.2k11 

SI 

Rs 
meter 
shunt 

J 

Battery 

Fig. 4: The wiring inside the case. This diagram 
shows the wiring for the circuit of Fig. 2, i.e. with 4 -pole 

switch. 

Fig. 5: The modified wander plugrcrocodile clip 
transistor connector. 
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Miniature 

POWER 
Amplifier 

PRACTICAL WIRELESS 

by J. Harrison 
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THIS HIS small power amplifier was developed while 
converting a mono radiogram to stereo, but 
since making the unit many other uses have 

been found, among them as a centre channel 
amplifier for experiments in 3 channel stereo, as 
the output stage of a domestic radio and as a 
monitor during tests on equipment when using an 
oscilloscope. No doubt the constructor will find 
plenty of other uses for this compact cool -running 
amplifier. 

For constructors who are tired of the usual 
single -ended small amplifier designs (usually 
employing a valve of the ECL80, ECL82, ECL86 
variety), this circuit makes . an interesting and 
rewarding project, easily assembled in a few hours. 

The two valves used are almost sure to be found 
in the spares -box and are 12AX7 (amplifier and 
phase -splitter) and 1 2AU7 (push -pull output). 
These can be bought for around 6s. Od. each. 

The advantages of push -pull operation are well 
known and 90% of all amplifiers 
with a hi -fi tag to them have 
push -pull output. The main 
advantage for an inexpensive 
amplifier is the fact that there is 
no d.c. flux in the output trans- 
former and no signal currents 
flow around the power supply, 
which contributes greatly towards 
amplifier stability. 

In a practical amplifier, due to 
slight unbalance of valve currents 
and signals, perfect cancellation 
is not achieved but even so there 
is a great improvement com- 
pared to single -ended working. 
The only disadvantage is, more 
signal drive is required because 
the signal is halved between the 
two output valves. 

The Circuit 

One half of the first valve is 
used as a voltage amplifier 
directly coupled to the other half 
used as a phase -splitter. The 

Cl 
16y F 

anode load of the first stage is large (470kí?) and 
working into the high -impedance of the phase - 
splitter produces a greater than usual stage -gain. 

Provision has been made in the circuit for a 
negative feed -back loop (if required) from the 
output transformer secondary to the cathode of 
VIA. 

The amplifier should be tried out at first without 
any feedback, tested and if satisfactory then it 
should be incorporated. The amount of n.f.b. will 
depend upon how much gain the constructor can 
afford to lose, however, even without any n.f.b. 
sound is clean and well -damped. 

Construction 

Construction is quite simple and there is plenty 
of room on a 44-in. x 4in. x 1 in. chassis. The layout 
shown in the diagrams is definitely the best for 

V / / / //, 
R5 

R7 1 300V+ max. 
22kn 

100kfl 
V2A 

2. 

C3 
005yF 

R8 
470kR LS 

R1 
270 
kR C2 

3C4 
0.05 
yF 

R10 
vVJVJ'- 

270SL 1W 

R9 as 
470k0.8 

a 

120V.-.1' ) ¡ 7. 

V2e6 

12v 

1 OO}i F 

R6 
100ko 

Sil 
4.7kn 

Fig. 1: The simple two -valve circuit. 

Feedback loop (if required) _r 
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short leads and constructors are 
recommended to follow it. 

Most of the components are 
mounted on a small tag -board 
which has ten pairs of tags. These 
have been numbered for refer- 
ence I to 20 in the wiring dia- 
gram. Some of the tags are linked 
together and wiring these first 
before mounting any components 
will make the job much easier. 

There are three components 
not on the tag board: 

(1) Input grid resistor R1 
between pin 7 on VIA and 
earth solder tag. 

(2) Output valves bias resistor 
RIO from the commoned 
cathodes of V2 to the centre 

-continued on page 566 

COMPONENTS LIST 

Resistors: 
R I 270ka 
R2 470kû 
R3 4.7ktt 
R4 22052 
Rs I00k5Z I% h.s. 
R6 100k52 I% h.s. 
All +5% W, unless otherwise stated. 

Capacitors: 
CI 16µF electrolytic 350V 
C2 I00iLF electrolytic 6V 
C3 0.05µF 350V 
C4 0.05µF 300V 

Valves: 
V I 12AX7 (ECC83, CV4004) 
V2 12AU7 (ECC82, CV4003) 

Miscellaneous: 
TI Output transformer, to match !Oki/ anode 

load (see text). 
Two B9A valveholders. 10 -way tag strip. 
Coaxial socket. 

R7 22k S2 

R8 470k S2 

R9 470kû 
RIO 27052 IW 
RII 4.7kû 

6.3%! 

October, 1964 

Grommet r ,J - --s 
Grommet 

To centre tap 
of 71 primary 

BA solder tag 

Fig. 2: The main wiring diagram; below is an underchassis view 

of the finished amplifier. 

454 
274 

16 

1 ® 

Vi 

(0) 
Coaxial 
input 
socket 

1 ,61 
aia holes 
for B9A 

valveholders 

3á 

V2 

Anode 

igOD 
TI 

ope 
Centre tap 

I Anode 
Sec 

Output transformer 

HT+310V lead 

Fig. 3: Above -chassis layout and dimensions. 

I 

12AU7 
1-13:300V 

I 

in class 
(max) 

I 

A push 
RA Am10kf1 

pull 
Bias -1105V 

3rd 

2nd 

O 250 500 750 1000 1250 

Power output mW 

Fig. 4: Harmonic distortion plotted against output 
for the I 2AU7 operated in Class A push -pull. 
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A COMMENTARY BY `HENRY 

PRACTICALLY 
WIRELESS 

SOME like circuses, others 
prefer bread. The organisers 

of the Radio Show contrive to 
offer us both. 

Some of the other exhibitions 
around town look with envy on 
the Earls Court Dichotomy. But 
radio and television are a 
natural gift to the show-biz - 
minded organiser. After all free 
samples of synthetic butter, or a 
static, unreal room, or even a 
bevy of this year's winners of 
the nursemaid stakes can hardly 
compete with the Fair of the Air. 

Behind it all there is a pretty 
formidable feat of dovetailed 
planning. And not a little skull- 
duggery. 

It is the aim of many exhibi- 
tors to unveil a last- minute 
surprise. " You want a better 
set -ive have it . at last ", 
they seem to say. This leads to 
a frenzied rushing around on 
preview and opening days of the 
gentlemen of the Press. Dashing 
the free gin from their dips, they 
converge on the suspected har- 
bour of secrets and attempt to 
lift the veils -or at least those 
ugly dust covers that so many 
exhibitions affect. (Haven't 
they heard of polythene ?) 

Hard on their heels come the 
rival representatives. They try 
to look unconcerned as they 
teeter on tiptoe, wondering 
whether that box behind the 
stand is going to turn out a 
trend -setter TV or merely con- 
tains the managing director's 
packaged chicken and cham- 
pagne lunch. 

Frenzied rushing around 

Up in the Organiser's Office 
the headache grows yet more 
intense. Piles of statistics have 
to be sorted. analysed and sent 
to the corners of the world. The 
bloke with the late -entry surprise 
may find he has defeated himself 
by missing the Press boys' dead- 
line. Or he may lose his impact 
entirely with the kind of oracle 
who sits in the Press Office and 
writes his report to the readers 
of Little Midmarsh from the 
wealth of exhibition handouts. 

On the stands all is glitter and 
smiles. Bright new models look 
Netter than they ever will again. 
Silver and gold plated dissections 
revolve on their stands. Arty - 
crafty scenes vie with the 
blatantly humorous displays, 
while here and there, as if in 
defiance, some hold maker 
stacks his exhibits like a row of 
cheeses. One expects the 
immaculately dressed vendor to 
bark: " Roll up, roll up. Every 
one a winner". 

The annoyine thing to some 
hardened visitors is the lack of 
information available on their 
favourite hobby -horse subjects. 
The deferential gent at the front 
of the stand is not quite sure. 
He will have to ask Mr. 
Mumblegum. This elusive 
character is hidden behind a 
phalanx of broad hacks, within 
the drapes and hardboard. like a 
Rugby forward changing his 
tattered shorts. 

In the meantime there is much 
else to see. The special attrac- 
tion, for example, of the XYZ 
demonstration. We consult the 
guide, the official map, which 
even a child could understand. 
We are stupidly adult. We end 
up wandering in widening circles 
between towering walls of brick. 
When we finally reach the Dem. 
Room a forbidding clockface, 
its hands leering toward some 
impossible, future appointment, 
confronts us. 

For the moment we must be 
satisfied with the information in 
the leaflets so lavishly displayed 

No. 2 

Show -Biz 

Changing his shorts. 

on every other stand save where 
we forage. Little boys with 
capacious satchels have long 
since skimmed the cream. 

But there is still plenty to see. 
The designers of both the tech- 
nical innards and the fashion - 
conscious cabinets and cases (for 
some modern sets can hardly be 
described as having cabinets) are 
at pains to cry their originality. 
Which makes it all the more 
surprising when we see the same 
styling on so many stands. Are 
we to believe that design has 
reached a saturation point of 
near -perfection? (Stand up that 
man who gave a hollow laugh!) 

In our bemused wandering 
around this Aladdin's Cave of 
wonders we are likely to lose 
sight of the great amount of 
background work. The miles of 
specially laid cable, the car- 
pentry, the decoration, the 
problem of assembling people 
and products under one roof at 
any given period. 

Think of that next time you 
curse the unexpected hump on 
the floor of the main aisle, the 
confusing layout of stands that 
always seems to lead you past 
the same eye -catching display, 
the queues for lukewarm tea, the 
foot- wearying iron stairs, the 
heat, the draughts, the impas- 
sable crowd around the rostrum. 

Whether your taste is for 
bread or circuses, remember we 
must have both. 
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INDUCTANCE/ CAPACITANCE 

TESTER 
by H. Webster 

Asimple but versatile two terminal oscillator which 
enables inductance and capacitance measure- 
ments to be carried out with good accuracy 

is described. In addition, gang capacitor sections and 
inductances, whether screened or unscreened, can 
be matched to a high degree of accuracy. Further 
suggestions are given for the construction of a signal 
generator which is a novel departure from the usual 
type of instrument. 

A problem which is frequently encountered by the 
constructor is the measurement of inductance. In 
particular, one is often faced with the task of matching 
inductances to fairly close tolerances. Even when two 
coils are wound as physically similar as possible, 
the inductances of the respective coils may well vary 
by as much as 2 %. In most cases the error will 

generally exceed this figure. 
As aisimple example consider an inductance of 

10014H in parallel with a capacitance of 200pF. 
The resonance frequency of the combination is 

1125 Kc /s. Replacement of the 100µH inductance 
with one of 99µH results in the new resonance 
frequency of 1131 Kc /s. Since the miss et- 
ween the two inductances is a mere 1 %, the 
error is somewhat astonishing. Nevertheless, a 
simple calculation wiil convince the experimenter 
of the truth of this statement. 

Two such coils used in the radio frequency stages 
of a receiver would give extremely bad alignment. 
Since hand wound coils are less reproducible than 
machine wound coils, these errors are frequently 
much greater than in the foregoing example. 

For some time past the author has employed a 
simple unit which can be used to match inductances 
to a high degree of accuracy. In addition, the induc- 
tances of coils can be measured, capacitances deter- 
mined and tuning capacitor sections equalised. 
Slight modification of the oscillator is necessary if 

inductance and capacitance measurements are 
contemplated. The modified circuit diagram i- 

given in Fig. 1. 

Principle of operation 
Inductance measurement. 

A simplified block diagram of the basic circuit for 
the measurement of inductance is given in Fig. 2. 

The mode of operation is as follows. L, the 
unknown inductance, is placed in parallel with a 

standard capacitance C. The resonance frequency 
'of the combination LC is determined by means ót 

a calibrated receiver. A knowledge of this frequency 
enables one to determine the inductance utilising the 
formula 

25,330 

C fa 
where L is expressed in microhenries, C in micro - 
farads and f in kilocycles /second. Since several 

QL Tc Oscillator Calibrated 
receiver 

Fig. 2: The basic arrangement for making 
inductance measurements. 

factors have been excluded, this method is only 
suitable for approximate measurements. 

In the block diagram, the 
tacit assumption has been made 
that the capacitance C is the 

Ti 
only capacitance in circuit. Since 
circuit wiring and valve electrode 
capacitances are present these so 
called stray capacitances must 
be taken into account. 
Consider the following argu- 
ment: 

Let L = inductance pH. 
C5 = stray capacitance 

µF. 
maximum capaci- 
tance of C F. 
minimum capaci- 
tance of C F. 
resonance fre- 
quency of combina- 
tion 
L, C, Cs kc/s. 

F, = resonance fre- 
quency of combina- 
tion. 
L, C, Cs kc /s. 

When C, is in circuit, total 
capacitance =CI+ Cs. 

Fig. I: The basic circuit of the instrument. 

G = 

Fi = 
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SOUTH SUPPLIES 72, T S BOROUGHHIGHST. S.E.1. 
(ELECTRICAL LTD.) 90, HIGH ST., EDGWARE. 

Post orders to 05 Old Kent Road. London, S.E.4 17, WOODFORD AVE. ILFORD. 
EECO 4 -Ch. Transistorised 

MICROPHONE MIXER 
49/6 

rn.., 
paid 

Live all re- 
r m lingrs that pr - 

ei lai e.h. The Even mixer allows 
to mix 4 signals such a -M ìc -1 ape. 

",k and tuner into a single output. 
\\ ,. 1,11111 for groups, amateur 

l,o.uanteed to give hours of pleasure. 

FAMOUS MAKES 
AMPS & PRE -AMPS 

at Vastly Reduced Prices 
£4.15.0. 4:5 wins. £5.7.6. 

£11.5.0. In .alt with . nasal e Pr Inl'. 914.3.6. au. 
£15.2.6. :,n sot t. 020.14.3. Tr ,d, 

1111. £3.15.6. ']'ape Pre-amp.. £8.10.0. 

MINIATURE PUSH -PULL 
AUDIO AMPLIFIER 

4 Transistor 
output 200 roW. Lou' and high gain 
inputs to operat, 313 speaker. 
Wonderful value 31/a P. ti P. 

2/- 
Complete with operating instructions. 
A GENUINE 4 AMP BAT- 
TERY CHARGER for Only 

45f -. P. & P. 4f6. 

TECH. MODEL PV -58 VACUUM 
TUBE VOLTMETER 

Iriur. :I design no stable an,l 1l ''l r.,le nleasure- 
tinul. 1 tol,ranee nl, all r .Intar -. t.ar,, design 

. 2n0;a meter Inl ar'eui rte readings 11 sieg 
bio mpl t 

Ranges. - 11.1,.\ 0-1.3-5-15-50-130-500-15110\'. 
+ hit. \. 11- 1.; -3 -10 -311- 1311. 3011 -1000 V. 

A.C. V. 0- 1.3 -3 -1 3 -311 - 150 -300-1300 V. 11 M. 
0- 1.4- 4- 14 -4o- I411. 1110- 14011 -411311 P.P. 

Resistance: 2 kí3, lo 101111 

Decibels: -10,18 W, - 113,10 . 
Operation: 21112411V 1.1 5ìz1 7 s 4; 

Each teeter is s 1p1 lied Mond m w an,l IIIII\ v laranteed complete 0'ú1i, 
E.H.T. probe an I operating mom Dons. 

The finest value in tester available at only 
Complete £12.19.6 P. 

1. 

x. 

EECO MODEL S.E.I00 
TRANSISTORISED VARIABLE 

D.C. POWER SUPPLY 
Meter Ranees: Voltage Ranee: 

0.211 \.dl, 
;A ,.nt.uw,nts 

:1 variable 13 0, 
Maximum Current Cap. o -I \ \ Intermittent, 11-21C 15oinA 

Im ednnoo Source: ( 'nt I -, -' Min s. Voltage position 0.2 ohms. 
Power Input: 220 

411, 

Fus : 0.3 amp slow blow in 0.4'. cocoa. 
T re extremely wide variable voltage range, low A.C. ripple and source 

imp dance M the 8.11.100 makes it a most satisfactory power supply to 
ope ate transistor radios, hearing aide. pre- amplifiers, instruments and other 
electronic devices under repaie. 'rhe 0.11.100 can be used in television and 
radin servicing. an 1.\ 1 voltage Il Filament. 1111 
operate relays. - .tear ll batteries i light 

t 

ti 

I 

den 
n 

as in 
dentistry. P P. 4.1 1 II g I d 

plating t with £6.10 .0 
I lead. ,roc. elips u1111 operating instructions. 

\b, . I 1 _ 1 . 11 , 0 r , u o vn spec fea- 
ot ud filly goaraced. High 1 

Med. change rate. 6V. or 12V. Se ectnr 
í'111g. 21101240. Mains Selector Plug. 
1 atoll Partridge Fuse protection. corn- 
:dote with mains lead charging Rai and 
ertiocolile clip... 

MAXWELL BATTERY CHARGER 
F r mur PP:1 transistor radios. works 
direct tr / m the mains 15 6 P. & P. 

Od. 

HIGH IMPEDANCE HEADSETS 
2000 tit or 40000 Light- 13 6 P.& P. 
weight cream earpieces. / 216 

VANTONE MAINS RADIOS 
3 valve sllperhet with built in F'e rite tuning 

bar. 

E3.15.0 
plue 3,0 
P. & P. 
F u I I 

Cuaran- 
teel. 

'Phis wonder- 
` el'' Ih little radio 

will receive 
all stations on Med /wave 10n1 61111 cleat 
inc. I,uxemhoiirg. Ideal for bedrooms. 
kitchens nr as a seeond mains radio. 

INTERCOM BABY'ALARM 

Fully transistorise,]. Size 4 v x lin 
Complete with 61111. ni to -in fies. P.P.3 
halt. Push to call on s11h station. Push 
to talk on mater and -ol11tlme control. 

Our Price 55/5 P. & P. 
26 

EECO Model UD801 
U NI- DIRECTION AL 

DYNAMIC MICROPHONE 
dual impedance 160052, 50 k9/. 

Frequency Characteristics: llll, II, 1 1,111111 ers, 15,10. 
Sensitivity: -73,111 - 31111 at 11111111 

33,10 -310 at ú0K110,10 -IV'µ 1'0e. 
Directionality unislirectional (30517,000 cls r 15 dB at 180'). 
This is a new and high class dynamic u li- directional microphone. very 
high in semitivity and a ccllent in frequency characteristics, maintains 
high stability even against poor ambient conditions. P. & P. 
Complete with 12ft twin a 

r 

rrened mie cable. £9.10.0 úl6 
Polly Guaranteed. 

EECO Model MS 4 
FLOOR STAND 

It ,_hl may rgml :e,l 5.5 'ins 
I idle closed :Ci ins. Three 
,,tins oily tellc,,00e 

adaptor ,, 

Pri X Price 33/6e.. P. & P. 

ac) east von base. 

Wonderful value. 

MC HO Wipe -HEiY- 
CRYSTAL _ 
MIC. 

26/6 
P. & P. 

2IG 

with on /off switch and holder. 
Satin chrome finish. 

DM 260 
DYNAMIC 
MIC 
`Jul, -miniature type. 
3r 0,iele with 

DER 5810 
HOP 2125 
EDG 6751 
CRE 4815 

EECO Model S.E.37B 
Push Button 20,000 O /.V. Test Meter 
11.1'.10,01. n -I- 
101:a1 -2do- 
11111(1 

\Its 0 .4r*-.125 

2011-500 
-10000 

,11.1, 11110. \. 
30111A. 
Resist an,, n- 0E0511019 -3M D. 
10,10,1 an, . 1110.00014. 1 ;spneitanee 
130Ho.p.le' µF. 11.2. -^1191 '122118 
0051 :16110. The simbtest and most 
efficient meter on the tarket at ££Y's 
below its true ari7.. P. & P, 

value. 9.16 

EECO Model S.E.550 
100.000 O.P.V. PROFESSIONAL TEST 

METER 
I.,,ohesl accuracy: 

, 10.1 .V. 
0111.1 -ohms. 

4%, sot .t.t'.. V. 
D.C. Volts: 

2.11 at 100,000 

0-501-1000 at 
45,000 O.P,V. 
A,C, Volts: 
0+t.5.10.50.250- 
MM at 12,600 
0.P. V. 

D.C. Amps 11-10G0 l sanmV. 
0+23111ya -2.3m 1 Oma-IO at 150mA. 

Resistance ..20 0ok=001. 
1601..l Olt I GO St Cent re $cale. 

Decibels: -20 to I ,0dB=0.776,.) 
£7.19.0 P. & 

EECO GUIITAR 
MICROPHONES 

Model GP10 
1111 or screw fixing. 

12/6 P.0 
P. 

Rodel GP12A 
"F "' Hol+ guitars with 

an I tone controls. 

£2.10.0F.&óP. 

52/6 Model GPIs 
ne ''° Hole Guitars 

het. with two micro- 
ohm.... two volume 

rc :trots and one 
toms control. 

MD 175 r 45/- / 
MIC 

r.&r 
t ivitr -33 Impedance 

,111 at 10fÌ11 G0RI]. 
min-directional, latest American 
design. 

ACOS 45 
Die cast, hand shaped body. special otter 15/6 plue P. b P. 2/ti 

MULTI METER BARGAIN. Model TK20A 
1,000 O.P.C. o, tenth A.C. an,l D.C. A.C. and D.C. volt 11.,Iú, 0/130. 
0,1000V. D.C. 

on 
0,13001 A. Resistance It100k. Size 31 x 21 n 1,40: 

Meter size 2; x 1: in. Complete pith test prods and 31 C Plus 1 /l3 
battery. Wonderful value at / P. & P. 

EXTENSION SPEAKERS 
5in EXT. SPEAKER in bruntfbrl colourist plywood cabinet, 29/6, P. & P.216 
8in. CABINET EXT. SPEAKER, 2216, l'. ,h P. 211. 
Sin. CABINET EXT. SPEAKER wish volrime control, 35/8, P. & P. 316 

ELAC SPEAKER OFFER 
5in. SPEAKER .. , . 816 lin. x 4111. SPEAKER 
8in. SPEAKER .. .. Ill- 4in. ROLA CELESTION 
8in. SPEAKER .. .. 11 /- P. & P. 

11/- 
0/6 

10 

U 

£4.10.0 
P.&P.41- 

GP14A 
for "F"' Hole Guita.- 
with r."lume, tons 

n, .t,d 1{11wr. 

£3.5.0 

GP22A 
tor "O" Risle Guitars 
e:rte oninime sad 
tone cont role. 

£2.10.0 
P. a P. 2/6 
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Easy -to -make cabinets to house your hi -fi 
1 Tape deck record storage 

2 & 5 Loudspeaker 
3 Record storage ,,, 

4 RadioJrecord player ; ,. >` «. ,. 

Theseeasy -to -make sectional units 
are part of an outstanding new 
range of designer -styled cabinets 
for high fidelity sound equipment. 
They are the direct result of a close 
collaboration between well -known 
industrial designer Frank Guille 
Des RCA FSIA and Percy Wilson MA, 

technical editor of "The Gramo- 
phone" and prominent authority on 
acoustical engineering. 
The cabinets which will house almost 
any combination of Hi -Fi equip- 
ment have been especially designed 
for making in Vipboard. Vipboard 

1 

is a fine quality board with superior 
screw-holding qualities; specifi- 
cally made for easy and economical 
furniture- making within the home. 
It comes in 20 standard sizes, fully 
veneered on all surfaces and ready 

a 
4 

to polish. No special skills are re- 
quired, and you need only basic 
household tools. Total cost of Vip- 
board for the cabinets shown above 
is £27.0.4. The individual cabinets 
cost from £3.8,11 (units 2 and 5). 

Vi Aboard fully veneered chipboard with the natural wood finish 

Find out how you can choose and build the units best suited to your HI-FI requirements -ata fraction of their 

"shop price". Ask for Free Instruction Leaflets and the Vipboard Furniture Brochure at your local Vipboard 

stockist, or write to: Vipboard Division, G.W.E. Boards Limited, 6 John Street, London WC1. Holborn 8421 

BUY AND BUILD STAGE BY STAGE 

SHOWN 
HERE 

5 -stage selector. Tone Control and Pre -amp Stage 

in Stereo complete with attractive escutcheon. This, 
with two amplifiers and power supply comes to well 
under L30. 

FROM A MONO AMPLIFIER TO 

A 20 WATT INTEGRATED HI -FI 

STEREO ASSEMBLY 
]IL FULLY TRANSISTORISED PRE- FABRI- 

CATED ADD -ON UNITS. 

. PROFESSIONAL STANDARDS OF 
PERFORMANCE AND APPEARANCE. 

MARTIN AUDIOKITS are the most efficient and imaginatively designed 

kits ever. Connections are arranged to enable you to expand your assembly 

stage by stage with ease. The range includes a unique 3- channel mixer as 

well as other important pre -amplifier stages, and you can choose 10 watt 
power amplifiers with either 3 or 15 ohms output. Martin equipment can 

be used for all true hi -fi requirements. Power pack Units are also available. 

IMPORTANT The new MARTIN AUDIOKIT Leaflet details 

NEW LEAFLET in full the entire range of units. No one wishing 
to build all- transistor hi -fi should be without 
this information. 

m RAT' Cl:.. 

MARTIN ELECTRONICS LTD. 
154/5 High St., Brentford, Middlesex. phone ISLeworth 1161 2 

L 

MARTIN ELECTRONICS, 134 HIGH ST., BRENTFORD, SID'SEE 

D,tails ui all MARTIN AUDIOKITS please 

SAME: 

ADDRESS 

BLOCK LETTERS J 
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is absolutely essential if reliable results are to be 
obtained. A method for the determination of AC 
will now be. given. 

With the switch in position 2 the standard medium 
wave coil is brought into circuit. The variable 
capacitor is turned to maximum capacity. In the author's instrument this capacitor had a nominal 
value of 500pF and was fitted with a dial calibrated 
from 0 -100. 

A table, divided into two columns, is drawn 
up. One column represents capacitance, the other 
column dial readings. The capacitance column is 
divided in 50pF intervals, starting with 500pF, 
corresponding to a dial reading of 100. 

The modulated r.f. signal emitted by the oscillator 
is picked up on the calibrated receiver which is tuned 
to the medium wave band and placed a suitable 
distance from the oscillator. A knowledge of the 
frequency of the emitted signal is not necessary for 
calibration of the capacitor. 

The receiver setting is left undisturbed and a close 
500 tolerance ( ±1 %) capacitor of 50pF capacitance 

placed across the LC terminals. The variable capaci- tor is retuned until the signal is again picked up on 
the receiver. Since the inductance is constant, the 
reading of the variable capacitor must have decreased 
by 50pF. The dial reading must therefore correspond 
to 450pF. With the dial setting of the variable 
condenser unchanged the 50pF standard is removed 
and the signal again picked up on the receiver. 
The 50pF standard is replaced across LC and the 
variable capacitor retuned as before. In this way 
a series of capacitance points, each differing by 50pF 
can be obtained. The variable capacitor dial readings 
are then plotted against the appropriate capacitance 
readings on a sheet of graph paper as shown in Fig. 3. Reference to the graph will then enable the construc- 
tor to determine the capacitance difference between 
any two points on the dial. 

The factors affecting the accuracy of the fore- 
going calibration will be apparent: First, the calibra- 
tion is based on the accuracy of the fixed standard 
capacitor, and secondly, it is necessary to decide 
whether two signals are of equal magnitude. For all 
practical purposes a ±1 % silver mica capacitor is adequate for calibration purposes. The second 
source of error can be largely eliminated by fitting 
the receiver with an output meter. Alternatively, if 
a.v.c. is fitted, a 0 -10 v. d.c. meter may be connected 
across the bias resistor of one of the controlled valves. 

Applications of instrument 
Inductance measurements 

0 100 200 300 
CAPACITANCE pF 

Fig. 3: Specimen graph of dial readings plotted 
against capacitance. The apparent zero capacitance 
at a dial reading of 16 occurs because of the arbitrary 
choice of 500pF as maximum capacity. 

When C2 is in circuit, total capacitance= C2+Cs. 
K 

. . since LC= - where K= 25,330 

400 

Subtracting 

f2 

K 
then L (Ci+Cs)= - f2 

K 
and L (C2 -+C2)= - 

f22 

K K 
L (CI-1-Cs) -L (C2-I-05)= - - - 

f12 f22 

K(f22-f,2) 
or LC1-I-LCS-LC2-LC2= 

f2f2 2 

K (f2-1-f,) (f2-f1) 
or L (C1 -C2)- 

f12 f22 

K (f2+fi) (f2 -f1) 
L= 

f12 f22 (CI C2) 
Hence, if the resonance frequencies, f, and f2, are found and CI -C2 is known, then L can be calculated. 
Two points arising from this expression are worthy 
of note. First, the stray capacitance term Cs is 
automatically cancelled out in the derivation. Secon- 
dly, the expression contains in the denominator the 
factor C, -C2. Since this is merely the difference. 
AC, between two quantities, the absolute value of C, 
the variable capacitor, is not required. What is 
required, however, is an accurate knowledge of d C. 

transposing 

Practical considerations 
An accurate calibration of the variable capacitor 

The experimenter is often required to wind a coil 
to a given inductance value. In general the required 
number of turns can be obtained either by calculation, 
using some type of empirical formula, or by graphical 
methods. After winding the coil with the appropriate 
number of turns it is frequently found that inductance 
is quite different from the nominal value 

Now let us suppose that a coil of inductance 
170µH is required for medium wave band coverage. 
Reference to tables or formulae will indicate that 
approximately 98 turns of 34 s.w.g. enamelled wire 
close wound on a 1 in. diameter former will give 
this value of inductance. Starting at the grid end of 
the coil, wind on 5 turns and space this section from 
the remaining 93 turns by approximately s in. Switch 
the oscillator to position 1 and connect the coil 
across the LC terminals. Set the variable capacitor 
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to 400pF and tune in the resulting signal on the 

receiver. Note the frequency f,. Reset the capacitor 
to 300pF and again note the new frequency f2. 

The values obtained in this way are substituted in 

the formula and the inductance calculated. Adjustment 
of the inductance can be made either by spacing of 

the 5 turn section or by removal of turns. 
As an example of an experiment by the author, 

a coil of nominal inductance 170µH, was required. 
It was found that with 400pF in circuit the resonance 
frequency was 600kc /s. With 300pF in circuit the 

resonance frequency was 680kc /s. Substitution in 

the formula gives 
25330 x (680+ 600) x (680 -600) 

L 
6802 x 6002x 0001 

=156µH 

Although the arithmetic is 

simple, the working out is a 
little heavy and the use of 
logarithms is recommended. In 
the above case the inductance 
was increased by bringing the 
5 turn section into closer 
proximity with the main coil. 

A serious source of error in 
the preceding experiment can 
arise in reading the frequency 
on the receiver dial. Unless the 
receiver calibration can be relied 
upon a better procedure is as 
follows. Tune the receiver to a 
station of known frequency at 
the l.f. end of the medium wave 
band. Adjust the oscillator 
variable capacitor until zero beat 
is obtained. With the aid of the 
graph note the capacitance corres- 
ponding to the dial reading. 
Retune the receiver to a station 
of known frequency near the 
h.f. end of the band. Adjust the 
variable capacitor for zero beat, 
again noting the capacitance 
reading. The inductance is cal- 
culated as in the preceding 
example. 

When other inductance values are required a rough 
calculation will give the approximate frequency 
coverage and the receiver can be switched to the 
appropriate band. 

Inductance matching 
Although the foregoing experiments are of interest, 

particularly where an exact knowledge of the in- 

ductance of a coil is required, in practice, the con- 
structor is more interested in the matching of coils 
rather than in the determination of absolute values. 
It will now be shown how exact matching of two or 

more coils is possible. 
Let us assume that two coils Ll and L2, require 

matching. Insert LI across the LC terminals and 
place the switch in position I. Adjust the variable 
capacitor to any convenient value and the note the 
frequency f2 of the resulting signal on the calibrated 
receiver. Remove LI and insert L2 and again note 
the frequency f, of the signal. If f, and f2 coincide 
the coils are perfectly matched. However, the author 
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assures readers that this is extremely unlikely! In the 

more likely event of f, and f2 being different, note 

whether f2 is greater or less than f,. If f2 is greater 

than f, then L2 is less than LI and conversely, if f2 

is less than f, then L2 is greater than Ll. Since it 

is more practicable to remove turns from a coil, 

inductance matching is carried out on the higher of 

the two inductances. The following procedure is 

adopted. 
With the lower of the two inductances determine 

the frequency with the calibrated receiver. Without 
disturbance of the generator or receiver settings, 

remove the inductance and insert the inductance of 

higher value. The coil is then adjusted, either by 

placing or removal of turns until the emitted signal 

coincides with the receiver setting. The coils are 

then matched. 

LC 

Sra 

M( 

From 
Power 
unit 

2 

517 

i 

LI 

LI 
MW coil 

To 
VC I 

w . 

Fig. 4: The underchassis wiring diagram. 

If greater accuracy is required the coils can be 

matched by zero beating against a station of known 
frequency. With practice, a high degree of accuracy 
can be achieved. 

It is important to note that after each adjustment 
of the coil, the hand or any other earthed object 
should not be in close proximity with the coil. Since 
it is inevitable that the panel is near to the coil, 
each determination is carried out at exactly the same 
distance from the panel. 

Gang capacitor matching 

It is not generally realised that gang capacitor 
sections are rarely equal. In many cases the errors 
involved may be as great as 2%. For exact ganging 
of circuits not only must the inductances be matched 
and stray capacitances balanced out but also the 
gang capacitor should have equal capacitance in each 
section at every setting of the gang capacitor. Too 
often this source of error is overlooked when poor 
receiver alignment is obtained, Provision is generally 
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ENQU TRADE 
TED 

IRIES 
RADIO CLEARANCE LTD Telephone: 

35 YRS. 
9188 

THE OLDEST COMPONENT SPECIALISTS IN THE TRADE 
27 TOTTENHAM COURT ROAD, LONDON W.I 

"THE MINIGRAM" - 
LIMITED QUANTITY ONLY 

Don't miss a chance like this! 

Transistorised Record Player 
FEATURES 

* Ready -built amplifier with four 
first -grade Mul lard transistors. * Plays 45 R.P.M. pop records. * Built -in automatic stop. 

* Lightweight and portable. * Instruction leaflet supplied. 
* Crystal pick -up with expendable 

Stylus, GP59 Type. * Operates from a 9V battery (3/9 ex I) * Available in two colours- cream/ 
red or cream /blue. 

* A real "FAMILY FAVOURITE ". * Ideal for Teenagers. 
* For use ANYWHERE. * Hours of amusement for the 

younger members of the family. 
* Assemble one of these amazing 

Players in less then 30 minutes. 
supplied in 3 complete units with 
only 10 connections to make. 
Approximate dimensions 9x0 /x4in. 

A Motor and pick -up deck (2/6 P. & P.) 39/6 ONLY 

D Ready -built 4- transistor amplifier, complete the complete Pckgs. with volume control and L'speaker (2 / -P. &PJ 35I (plus 5/- P. & P.) C Portable two -tone case with handle, and C or any unit sold expanded metal fret (2/- P. & P.) 5' separately. 

79'6 

Loudspeaker Bargains Still Available 
Enormous purchases of Brand New and Guaranteed Plessey loudspeakers enable us lo offer these units at THE L3WEST PRICES EVER! Don't miss this golden opportunity to obtain a first -grade permanent- magnet LOUDSPEAI$R off the production line at LESS THAN THE MANUFACTURER'S ('OST! Read carefully the prepared list below and choose lust the right speaker for the job -COMPARE THE PRICES ANYWHERE! SELLING FAST- STO('KS l'1IAN(:LNG RAPIDLY. SCIIED UI.E OF LOUDSP FAKE It AVAI I, AB I, b: 
Diameter Gauss hyped. Diameter Gauss 
in in 

es 
inches n lines in ohms Price 

in ' 
incites in lines 

2 7000 u 8/- 84 9700 
25 7000 33 8/6 31 9500 
21 7000 30 8/8 7000 
21 7000 80 8/- ti 9500 
3 8500 4 7000 
3 0000 4 0000 
3 7004 4 7000 
3 7000 4 9500 

3 10/- 
8/6 
9/- 

35 9/- 

liped. 
as ohms Price 

3 10/8 
8 10 /8 

33 8/6 
70 10 /8 
25 11 /8 
33 10/6 
35 11 /- 
:(5 11 /8 

Diameter Ganas 
in )æhes ir, lines 

Tear. 100110 
4 9500 

0000 
6000 
7000 
7000 
7500 

5 8500 

lmped. Diameler Gauss 
in 

1 

ms Price 
' 

nchea n lines 
11/8 - 95o0 
12/- 95110 

3 8/- 9500 
8/- 

:1 8/6 - 9700 
8500 

5 8/6 6j 7000 
9/- 
9/6 

Elliptical Ganes liped. Elliptical Gauss l,eped. Elliptical Gauss Size in lines 1 

' 
n ohm 

' ' s Price Sire in lines i I ohms Price in lines x 3 9500 3 9/- 7 x 31 9500 3 10 /8 87 21 7000 Elliptical Gauss lisped. 0 x 4 '011110 3 8/6 7 x 4 95011 :i 11 /- 65110 Size in lines is ohms Pries 0 x 4 7000 :1 9/- 7 x 4 10000 3 12/6 p o 21 9700 5 x 3 6000 3 7/8 6 x 4 9500 :I 9/6 7 x 4 1(000 15 13/8 0' 9570 5 x 3 7000 :t 8/- 6 x 4 9500 :t 10/- 7 x 4 9509 30 12/6 0 x - 95110 5 x 3 9000 3 8/8 0 x 4 9500 33 12/- 7 x 4 9500 12/6 8 x 8500 3 5 x 3 9500 23 11/- 7 x 3a 7000 3 9/6 8 x Ií0003 8/6 8 x 5 10005 :; 
ALLOW 2/- each Speaker for postage and packing, and please specify the exact requirements -the nearest available sill be sent. 

tmped. 
in ahme Price 

30 /8 
5 10/6 

13 12/8 
23 10/6 
33 11/6 
3 11 /- 

fmped. 
.a. ohms Price 

9/- 
9/6 

10/- 
30/- 
10/- 
11/- 
la/. 

BOTH SETS STILL AVAI 
Ask for a demonstration in 
the shop. 

"CAPRI" 
Sensitive! 
Super -selective! 
Superb 

Speaker! 
NOW ONLY 

79/6 
(2/- P. & Pkg.) 
Pocket Super - 
bet Al and 
Droilwieh 1.W 
Size 4)x23xIlin. 
Constructional data 1/9 Post free. 

The best and 
easiest transistor 

built -yourself 
sets availably. 

Send S.A.E. 
for FRET; 

PARTS 1.15'1 
6 First (:rade 
MULLA R 
'transistors 
Models) and 

all eolnpnllent'. 
BRAND NEW 

and 
G ('.AR ANTEED 

LABLE HERE! 
Choìee nl' a dozen .tat ion. 

THE "CONTESSA" 
"ff I EEN Os' '1'111:.)1 AI.L' 

To clear existing stock 

ONLY 17.19.6 
(3/6 P. & Pkg.) 

PORTARLE, and ,'Alt It:ID10 
9 WAVEBAND SUPERIIET' 
Construction manual 2/10 Post. 
Free. 

Inclusive price for all associated components, case, battery 
and Instruction Book complete in every detail. 
ANY PAtITO SOLI) SEPARATELY ON '1'1íE 

BUILD -AS -YOU -BUY SCHEME 

CONTESSA Rai ;«a £7.19.6 (Pna 
7P( 

CAPRI 79/61l'10. 1/9 2r- 
m P.) 

SELF;( "l'F:l) BARGAINS Beautifully geared AM /FM 2 gang Condensers, 4/6; AM /FM IFT'S 465 kc /s and 10.7 Mc /s, 4/6 pair; Magnavox Crustal Tape Remorder Mikes, 12/6: transistor sub min. 7 mm. coil set (4) 4/6 the set; :3 watt Stereo Ampli hers, complete, ready to switch on, 7t /6t ;lent-preell rectifiers R3/2D- D3- 2 -1 -Y, 2/6 each. DIODES -0A70, OA79, OA90, CG46H, GDR), 2/- each. TRANSISTORS: OC45.4 /6,rPXA101, 3/9, AF115, 4/6. Sub min. Germanium diode 1 /3, Ml diode, 6d. each. Silicon diodes, 300 h.i.v.. 200 mA 1/- each, 400 p.i.re., 330 mA, 2/6 each. Please send STAMPED and ADDRESSED envelope with any enquiry. We regret no catalogues -our stocks move too quickly! 6iidly make provision for additional postage and packing charges to avoid delay. Ternis: Cash With Order or C.O.D. on Orders over 10 / -. 
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552 PRACTICAL WIRELESS 

NOW ANYONE CAN 
AFFORD TO TRAIN TO 
BE AN EXPERT IN RADIO, 
TV, AND ELECTRONICS 
Anyone can afford these amazing courses--anyone can understand this practical 

training -No complicated mathematics to hold you back -No old Motioned, 

obscure explanatlone to frustrate youl 
The lessons are CRYSTAL CLEAR, PRACTICAL, EASY TO MASTER AND 

USE-Early 
give you the prac tical eknow-how" of an experteQlnner, 

while other 

Compares favourably with some courses costing very much morel By creating 

mass market through large volume sales and eliminating individual letter 

writing we arc able to paws on these savings directly to yowl 

Each course is printed on extra large quarto sine sheets and bound lute one 

manual to simplify handling and distribution. 
Please select the Bourse most suitable for your requirements from the following: 

No. 1. RADIO COURSE. Fundamental facts -Electrons- Conductors and 

Insulators-Radio Batteries- Clrouits-Magnetimr -Ohm's Law -Resistor 
Colour lode- Chart -What resistor to use-Electro-Magnetiem-Electro- 
magnetic induction-Self Induction -Radio Frequency Inductances- Capacity 

Coupling-I.F. Transformers-Radio Celle -Radio Capacitors---The Fard- 
Dielectric-- CaPacltor Colour Code -Alternating Current Theory & Filters - 
Reactance and Resistance -Charts to calculate Capacity Frequency and 

lnductanee -Handy Radio Formulae -Practical Aepecte of Radio Servicing - 
Radio Valves -Translator Theory -N Type Germanium -P Type Germanium- 

Diode Action- Tamistor Action -D.C. Stabilization- Transistor Bias Adjust- 

ment-R.F. Amplification -- Superheterodyne Principles- A.V.O. Power Sup- 

plies- Meters- Multitestere and Valve Testers-Point to l'oint Servicing - 
Signal Generators and Signal Tracers -Using an Oscilloscope for Servicing- 

Alignment--Amplifiers and P.A. Equipment -High Fidelity -Advantages of 

Inverae 
Jobs. Price for the complete nurse. ONLY 861 - Obtain Radio 

Plug postage l /8, 

No. 2. ELECTRONICS COURSE. Includes most of the above lessons plus L.C. 

and R. Combined Circuits- Resonance Phenomenon -Behaviour at Resonance - 
How Meters Work -Making a Voltmeter -Ohm meter Connections-Valves- 
Electron Behaviour -Tide- Characteristic Curves -Power Supplies -Audio 
Amplifiers- Microphones- Resistance Coupling -Obtaining Grid Bias - 
Push Pull and Parallel -Phase Inverter Circuit -Radio Frequency Voltage 

of Frequency Mixing-A.V.C.-Electronic lut Oscillators-Quartz Crystals- 
Radio Ttanamltter Circults- Modulation and Tuning -Lines, Antennas and 

Radiation- -Test Equipment Using Meters -Electronic Test Equipment - 
Thyratrone- Photocell Equipment -Radio Compass -B.F. Heating- 
Electronic Shaping Circuits- Electron Mlcroeeope- Electrle Strain Gauges - 
InterCommunlcators -Radio Servicing Techniques -Servicing Printed Circuits. 

Price for the complete course. ONLY 39/6. Plus postage 1/6. 

Graduates of the Electronics Course can quality for a certificate-details sent 

with each order. 
No. 8. TELEVISION COURSE. Effect of Mls- adjusted controls -Pictures of 

various faults- Service adjustments -Circuit Faults Indicated by a Poor 

Pattern -Finding Bad Valves by observing Picture Faulte- Separate Channel 

1.F. System- Intercarrier I.F. System- Negative Picture- Interference- 
Antenna Principle/. and Practices- U.H.F. Transmission Lines -Facts About 

the T.V. Signal to Help you in Service Work -- Synchronizing Separators -T.V. 
interference Aids -All about Cathode Ray Tubes- Explanation of T.V. Circuits 

-Video Detector -Video Amplifier -D.C. Restorer Circuit- Automatic Cain 

Cireultte Analysts of Stagger-Tuned LF. Rene ver- Analye s of Three 
Control 

nt 

IHBectionyCircuitCeW avefohems- Bchemat nDeflection various 
rc ectienss 

of Ha T.V.- 
U. H.F. Converters and Timers -T.V. Teat Equipment and Alignment- Analysis 

of Various Problems. 
Price for the complete tonne. ONLY 88/ -. Plus Postage 1 /8. 

UNCONDITIONALLY GUARANTEED TO GIVE COMPLETE SATISFACTION 

You must be convinced that this is the best value you have ever seen in Elec- 

tronic, Radio or T.V. Training, otherwise you can return the course (or have 

your money refunded if sent with order) after you have examined It in your 

own home for a full seven days. 

IF YOU SEND CASH WITH ORDER WE WILL INCLUDE A FREE 70 -PAGE 

BOOK. 
O 

coupon one 
FINDING 

a full cash. 
BOOK. TELEVISION TELEVISION FAULT 

BOOK. OSCILLOSCOPE BOOK. 

root sat leset 
books loaded with information. 

each if bought separately- by ce ice tredo book- keeping and other costs, which savings we pass back to you! 

....- FREE TRIAL OFFER - - -- 
Pay only 5/. per week if you wish. Clip coupon right now for this special offer 

To: Sim -Tech Book Company, Dept. CW5, Gatee', Mill, West End, Southampton. 

Hants. 
Please send the following courses for a full seven day,; trial. 

L. No. 1. RADIO COURSE. L No. 8. ELECTRONICS COURSE. 

87/6. incl. postage 41 / , mcl. postage. 

Cl No. 8. TELEVISION COURSE. 
37/8, Mel. postage. 

(Free trial customers tick one only please). 

If not delighted, I may return the course post -paid without further obligating 

en my part. Otherwise I will pay cash price OR 5/ weekly until purchase 

price plus 2/8 service charge haw been paid. 

Tick here if enclosing full purchase price. 

Please send me FREE. RADIO FAULT FINDING BOOK. 

I 

f- FREE. T.V. FAULT FINDING BOOK. L FREE. OSCILLOSCOPE BOOK. 

Amount enclosed 8_ ............................. 

Overseas customers please h I 
refund thls money in full if 
send full amount (including Ireland). 

100 ;. satisfied 

NAME.......-........__._..._._.._..._....._._...._. .................. _..,_..._........___..__.___.._ 

ADDRESS 

City County 

DE -LUXE RECORD PLAYER KIT 
Incorporating a 4 .p. Cunard Aut,,-t.w 
unit and Mallard latest 3 w. amplifier IECLdo 
and EZ801, vol., bass and treble controlo, 
with 8 x lin. 10.000 One speaker. Superb 

quality reproduction. Contemporary ety,ed 
two -tone cabinet, charcoal grey and offwhite 
with matching blue relief. Complete Kit 

Size 1711u. x leis. x Sin. £13.18.6 
Carr. Inn. ill - 

Get. and Cond. details 2 /8. (Free 
with kit) FRONT SECTION, 
which houses amp. and speaker is 

detachable from cabinet. ('rice, 
as separate unit for stereo 
£5.17.6. Carr. ill.. 

October, 1964 

STANDARD RECORD PLAYER KIT 
USING BSR.13A14 UNIT. Complete Kit 
511.18.0 plus 7/6 care. Ready -wired 

and 
amplifier 

trans. n3.19.8. Cam 
speaker 

y2166. 

BSR. UA14 Unit £8.10.0. Carr. and 
Ins. 4/. 
Rexlne covered cabinet in 2 -tone 

maroon and cream size 151ín. x 141m. 

x 84in. with all accessories plus uncut 
record player mounting board, 141n. 

x 131n., 69/6. Carr. and Inc. i' -. 

BARGAINS PLAYER UNITS 

SINGLE PLAYERS: Carr. 4/e 
Model SRP1O 5 sus. 
Model 414F 518.10.0. Carr. 7/8 

AUTOCHANGERS: 4 speed. Carr. 
5 /'. "Autoslini' Model £8.17.6. 
Latest Model AT.6 with tanscrip 
Lion arm pluq-ln head, mono 
10 gas. Stereo 11 gas. 

EXPANDED ANODIZED 
NODIhEDP. 

METAL. 
Attractive 
diamond mesh 4/6 sq. ft. Multiples 
of Bin. cut. Max. size 411. a lit. 
47/8 plue cart. Ditto. smaller mesh 

4/6 sq. It. Multiples of 12in. only. 
Max. size 3It. x 211. 27/8 Plus cary. 

TYGAN FRET 
Any aise to 81ñ cut. Prom 21dlit 

Vynair ditto 2/- ey. ft. 

RECORDING TAPE 
Famous American Columbia (CBS) 
Premier quality tape at BARGAIN 
PRICES. A genuine recommended 
Quality Tape -TRY IT. Brand 
new, boxed and fully guaranteed. 
Fitted with leader and stop foils. 

Standard Double Play 
lin. OOOft. 111- 1,20uft. 81/8 
min. 9000. 16/- Leon /t. 87/8 
710. 1.20011. 21/- 2,400ít. 47/6 

Foot Si Pack. 
Long Play per reel, 1.- 

51n. 900ft. 17/6 plus Od. ea. 
Olin. 1,200ft. 18/6 for additional 
71n. 1,b00ft. 28/6 reels. 
SPECIAL OFFER. 3in. Message 
tape, 1600. 8/9: 31n. L.P., 225(t. 
4/9: lin. D.P. 300ft. 6/6. P. di P. 

per reel 011. 

TAPE REELS. Maire. surplus 
7ìn. 2/3; 5,10. 2 /.; 5in. 2 / -; 41n, 

2/ -; 140. 1 /3. Plastic cponl n 
m iners C' 1/8: lm. 1/9; filin. 
2 /-' 71n. 2 /8. ALL TAPE ACCES- 
SORIES STOCKED. 

ENAMELLED COPPER WIRE -Ill,. 
eels lag ='Og. 2/6: 228.288. / -: 
Og -348. 8/9; 38g38g, 4/8: 39g -40g. 
/8, etc. 

VALVE HOLDERS -lnt. Oct.. 6d. 

Nylon or Ceramic, BIG. B9A un- 
skirted 9d. BIG, BOA skirted 1/- 
each; 1170 with Can 1/6: BOA with 
Can. 1/9 eme. 
STYLUS REPLACEMENTS. Diamond 
styli for L.Y. or Stereo, for all pop. 
types, BSR, Collare, Garrard, etc. 
11/8 ea. Gtd. 12 mtha. SAPPHIRE 
ditto. 9/8 ea. Comp. range In stock. 

TAPE DECK BARGAINS 

SSE MONARDECK Type T.D. 
Twin -track 27.7.0 
Four-track 

Carriage 5/- 
COLLARO STUDIO 3 -SPEED 

DECK 
Twin -track 210.10.0 
Your -t rack 214.10.0 

Carriage 718 

JASON F.M. TUNER UNITS 
Designer- approved kits available, 
F5111. 5 gras. 4 valves 20 /- 
FMTS, £7. 6 valves 86/- 
JTV Mercury, lOgaa. 3 valves 22/6. 
JTV2. £18.19.8. 4 valves 28/6. 
NEW JASON F.M. HANDBOOK 
2/8. 48 hour Alignment Services. 
7/6, plus 216. 

'2p1' torse P% nri 
each. 

values 
Ditto 

Ceramics 94. Tub. 450 v. T.C.C. 
etc., 0.001 mid. to 0.01 and 0.11 

350 v. 9d. 0.02.0.1/200 v. 1 / -. 0.25 
Hunt, 1/8. 0.6 T.C.C. 1/9, etc. etc. 

Close Tol. 5/Mikes-10% 4pF- 
500pF Bd. 800.5,000pF 11 -. 1% 
2pF -100pF 9d. 100pF -800pF 116. 
575pF. 5,000pF 1/6. Reeis oes- 
FuO Range 10 ohnie -lo mtg. 
ohms 20% } and 1 W, 8d 1W 6d. 
1W Bd., 2W Bd. 10% OW 

U. ÚO0 4d.. Ht -Stab. 5% 1W. t 
ohms -1 megl. Other values 9d. 
Hi -stab. 1% 4W. 1 /8, et, ate. 

knob) aIIlll values 26(knurled o mhma to 2bmeg. 
3 / -. 

VOLUME CONTROLS -6K -2 Meg. 
ohms 31n. SPINDLES, MOlI- 

{ a` Guar. 1 year. LOG or 1.11 
ratios, lese Se. 3: -. D.P. 5w. 

Some Twin Stereo lese 5w. B /8. 4 

values with 1).P. Ow. 818. Special 
to order. 

Bru 
KNOBS-Modern Continental 

eGeld 
Type 

n noy or iv Ring 
lin. dia. 9d. each, 1ím 11- each. 

lindia. 
or 

136. 
Ivory 

í111n. 1/centre 
LABOR SELECTION AVAILABLE 

BONDACOUST Speaker Cabinet Aeouetso Wadding ( lin. thick approx.) 12in. 

w' le am 

, 
i gth t, 1/5 't.. 4/- d' TINNER 

COPPER WIRE. 
808 etc. 

2/8 /lb. ERSiN MULTICORE SOLDÈR. On 

We manufacture all types Radio Maine 

'Prang., Choker, Quality O/P Trans., etc. 

Enquiries Invited for Specials. Prototypes 
for email production nine. Quotation. by 

return. Send for deaild bargain lists 
3d. stamp. 

Only a few items are listed from our sompre- 

Fat. tensive stook. Write now for full terrain 
_.- 1049 lists, 3d. 

RADIO COMPONENT SPECIALISTS 
70 Brigstook Rd., Thornton Heath, Surrey. )roars: Sam.- 8p.m., IP.ei. aed. 

TH02188. Term. C.W.O. or C.O.D. Poet and parking up le /1D. 9d.; lib. 1/3 

30. 213; 518. 219; 816. 3,6. 
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made for the adjustment of gang capacitor inequalities 
by the provision of split end vanes in each section. 
Using the oscillator, excellent matching of gang 
capacitor sections can be achieved in the following 
manner. 

For the purpose of illustration the matching of a twin gang capacitor will be described. With the 
oscillator switch in position 3 the medium wave coil 
is brought into circuit and the variable capacitor 
switched out of circuit. Connect one section of the 
gang capacitor across the LC terminals of the oscil- 
lator. Turn the gang capacitor from maximum 
capacity to minimum capacity until the first segment of the split end vane is completely in mesh with the 
stator plates. Tune the receiver to the hi. end of the 
medium wave band until the oscillator signal is heard. 
Remove the clip from the stator tag of the first section 
and replace on the second section tag. The end 
segment is then gently bent out from the vertical and 
away from the other rotor vanes until the radiated 
signal coincides with the receiver setting. 

Naturally the choice of section for adjustment 
depends on which section has the higher capacitance 
value. The higher the capacitance, the lower the 
frequency, conversely the lower the capacitance, the 

3,, 

11/8'd ia 

Bend along 

dceted lines 

I 

24 

higher the frequency. The adjustment is always 
carried out on the section with the higher capacitance. 

When equality has been obtained the process is 
repeated with the remaining segments until a perfect 
match is obtained at all settings of the gang capacitor. 

Capacitance measurement 
Capacitors in the range 10 -500pF can be measured 

with reasonable accuracy by means of the oscillator. 
The accuracy of measurement is limited only by the 
errors involved in the calibration of the oscillator 
variable capacitor. The principle of the method is 
similar to that employed in the calibration method. 

With the variable capacitor set to maximum 

WIRELESS 553 

capacity (500pF) the resultant frequency is observed 
on the receiver. The unknown condenser is placed 
across the LC terminals and the variable capacitor 
tuned until the signal is again heard. The capacitance 
reading of the oscillator dial is noted. For example, if the setting of C without the unknown capacitance 
is 500pF and 450pF with the unknown capacitance 
in circuit, then the value of the unknown capacitance 
is 500- 450 =50pF. This method is unsuitable for 
capacitances greater than 500 pF since the greatest 
measurable capacitance can never be greater than 
the capacitance swing of the variable capacitor. 

Constructional details 
The oscillator is constructed on a 5in. x 3in. x 2in. 

chassis, the relevant dimensions being given in Fig. 5. 
Wiring of the instrument is not critical and most of 
the components will probably be to hand. The 
variable capacitor is the most critical item and it is 
strongly recommended that a good specimen manu- 
factured by a reputable firm is used. Since the current 
consumed by the oscillator is negligible a small 
midget transformer will suffice for the power require- 
ments. In the author's instrument the transformer 
is separate from the oscillator but there is no reason 
why other constructors should not make the trans- 
former an integral part of the unit. A slightly larger 
chassis will of course be necessary if this is envisaged. 

Fig. 5 (left): Principal chassis dimensions. 

V1 
6SN7 

O O 

O O 

V C 1 rrn - -o 

E G 

Fig. 6: An above -chassis view. 

The connections of the unknown inductance or 
capacitance to the LC terminals are of considerable 
importance. These connections should be con- 
structed from thick copper wire so that the leads are 
self supporting. The two leads terminate in crocodile 
clips which can be firmly attached to the component 
under test. When testing gang capacitor sections it is 
Important that the frame of the capacitor us connected 
to the terminal marked E. Similarly, if screened coils 
are being tested the screen and earthy end of the coil 
should be firmly earthed to the same terminal. 

The oscillator switch performs three functions. 
Position 1 is used for inductance testing and matching, 
position 2 for capacitance testing and position 3 for 
gang capacitor matching. 

When testing or matching inductances it is essential 
to ensure that the two coils are tested in the same 
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554 PRACTICAL 

position relative to the instrument panel. To avoid 
undesirable screening effects it is recommended that 
the test leads are not less than 3 in. in length. 

The author has found that the instrument is greatly 
superior to the grid dip oscillator for the measurement 
of inductance and capacitance. If desired, the basic 
circuit could be embodied in a complete signal 
generator with the additional facilities of inductance 
and capacitance testing being incorporated. A 

suggested circuit for the experimenter who desires 
to elaborate on the test unit is given in Fig. 9. 

Appendix 
For the sake of completeness and as a convenient 

reference for constructors the following data is 

included. 
Several expressions are available for the calculation 

of the number of turns required for a given inductance 
The author has used two well known formulae which 
have proved satisfactory in practice. The first 

formula is applicable to single layer coils. 

¡¡'' 9 
N =LR 

L1+ aLR2 

Where N is the required number of turns 
L is the inductance in microhenries 
a is the radius in inches 

20 
and R= - where 

nd2 
n is the number of turns per inch 
d is the diameter in inches 

The second formula is applicable to pile wound coils. 

See Fig. 8. 
0.2xa2xN2 

L 
3a +9b +10c 

where a is the mean diameter 
b is the winding length 
c is the depth of winding 
N is the number of turns 

all dimensions being expressed in inches 

Fig. 7: Front panel layout of controls. 

WIRELESS October, 1964 

Applications to coil winding 

The frequency coverage of a given coil and variable 
capacitor is given by the expression 

f2 C, 
where C, is the maximum capacity of 

f, C, 

the variable capacitor and C2 the minimum capacity. 
In practice, stray capacitances have to be taken into 
account. These extraneous capacitances have a 
bearing on the frequency coverage of the given 
combination of C and L. Now let us suppose that 
it is desired to cover the medium wave band with a 
given coil and a variable capacitor of 500pF nominal 
capacity. Average values for the maximum and 
minimum capacitances of such a capacitor are 500 

and 15pF respectively. To these values must be 

added stray capacitances, which in general may be 
as high as 15pF. The capacitance coverage is now 
515 -30pF. The total minimum capacitance is now 
brought up to some predetermined value by the use 

of a trimmer capacitor. Let this excess capacitance 
be 20pF. The capacitance coverage is now 535 -50pF. 
We can now calculate the frequency coverage using 
the previous expression. If we assume the lowest 
frequency we wish to cover is say 560kc /s then 

f, 535 
Since -= / 3.27 

f, V 50 

then f2= 560 x 3.27 = 1753kc/s. 
The inductance of the required coil may be cal- 

culated utilising the expression 
25,330 

L= 
Cf 2 

Substitution of the previous values of C and F gives 
25,330 - 165µH L- 

000535 x 5602 

The required coil may now be wound to this in- 

ductance value using the first inductance formula. 
Let the diameter of the former be 1 in. and assume 
that the given enamelled wire occupies a winding 
length of 100 turns per inch. e.g. 34 s.w.g. 

20 20 
Since R =- then R- - 0.2 

nd2 100x12 

r V1+ 
9 

.'.N= 165x0.2 C1+ -97 
0.5x165x04 

Hence the coil can be wound with 97 turns of 34 

s.w.g. wire, close spaced and occupying a length of 

approximately 1 in. 
An example of inductance calculation utilising the 

second formula will now be given. Assume that a 

coil of 2000µH inductance is required to be wound 
on a 1 inch former and using 34 s.w.g. wire. Any 

arbitrary value of b may be chosen. Let this value 
be } inch. The number of turns of wire occupying 
this length is approximately 12. It is now necessary 
to try several trial solutions. Assume that 100 turns 
are required. The number of layers is. therefore 

100 -= 8 ca. 
12 
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NOT BUILD ONE OF OUR 
PORTABLE TRANSISTOR 
RADIOS... 

BACKED BY OUR SUPER AFTER SALES SERVICE''st >,, 

ROAMER SEVEN Mk ICJ 
5 WAVEBAND PORTABLE OR CAR RADIO Amazing performance and specification * Now with PHILCO MICRO -ALLOY R.F. TRANSISTORS 

9 stages -7 transistors and 2 diodes Covers Medium and Long Waves, Trawler Band and two Short Staves to approx. 15 metres. Push-pull output for room filling volume from rich toned heavy duty Sin. speaker. Air spaced ganged tuning condenser. Ferrite rod aerial for M & L waves and telescopic aerial for S Waves Real leather look case with gilt trim and shoulder and flanc straps. Size 0 x 7 x 4in. appron The perfect portable and the ideal ear radio. i tues PI's battery available anywhei e Total cost of parts now only E5.1 9.6 P. & P 
Parts Price List and easy build plans 31- l,.7 7 V 5r6 

TRANSONA 
FIVE 
® 7 stages -S transistors and 2 

diodes 
Fully tunable over Medium and Long Waves and Trawler Band. Incorpor- ates Ferrite rod aerial, tuning con- denser. volume control. new type fine tone super dvna mie 27ín. speaker etc. Attractive case. Size 61 x 4) x lain. with red speaker grille. 128n battery available anywhere), Total cost of all Al L P. & P. Ports Price List and easy build parts now only V 3t6 plans 2i- 

TRANSONA SIX 
8 stages -6 transistors and 2 

diodes 
This is a tob performance receiver covering full Medium and Lone Waves and Trawler Band. High -grade approx. 3in. speaker makes listening a pleasure. Push -pull transformers 
for ample power. Ferrite rod aerial. Many stations listed in one evening including Luxembourg loud and clear. attractive case in grey with red grille. 
Size 6; x. 4l x 1; in. (Uses PP4 battery available anywhere) 

Total cost of all 9 5ç P. 
& p, 

parts now only / 326 
Parts Price List and easy build plans 2l -. 

SUPER SEVEN 
9 stages -7 transistors and 2 

diodes 
Covers Medium and Long Waves 
and Trawler Band. The ideal radio for 
home, car. or can be fitted with arrying strap for outdoor use. Completely portable -has built -in Ferrite rod aerial for wonderful reception. Special circuit incorporating 2 RF Stages. push -pull output. 3in. speaker will drive large speaker). Size 71 x 51 x l/in. (Uses 9, battery, available anywhere :. 

Total cost of all 13.10 .6 P. & P Parts Price List and easy parts now only L 7 V 326 build plans 22- 

Al! 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 fixed prices stated. 

MELODY 
SIX 

h rl rolunie and 
I o'. A-rs r'ull'i come 

u 1',7 r, Aria noirs 

e R stages -6 transistors 
and 2 diodes 

ion- latest comrdetely port- 
al' le t-r,2n >istor radio covering 
medium and long waves. Incorporates pre- tagged cir- 
cuit board, 3in. heavy duty 
speaker. top grade transis - t,-. cul time control, tuning 
r n 1(10.1 e;. wave change slide 'witch. .sensitive bin. ferrite 
rod aerial. Push -pull output. Wonderful ref eptinn of B.B.C. Home and lieht, 208 and many Continental stations. Handsome leather -look pocket size case, only 6; x 3h x lün, ahem-:, [11th gilt speaker grille and supplied with hand and 1110)11- lee :stras.. 

Parts Price List and Total cost of all £3.9.6. P. & P. 
easy build plans 22- parts now only L 32- 

POCKET FIVE 
7 stages -5 transistors and 2 diodes 

Cover=_ Medium and Long 
Waves and Trawler Band, a feature usually found in only the most expensive radios. On test Home, Light Luxembourg and many Continental stations were received loud and clear. Designed round supersensi- tise Ferrite Rod Aerial and 
line tone 21in. moving coil sneaker. cufit into attractive black case with red speaker grille. rizze x It n afin. (Uses 128p battery available anywhere). 
Parts Price List and easy build plans 126 
Total cost of all 42 6 parts now only I P. & P. 32- 

ROAMER SIX NEW!! 
NOW WITH rHILCO MICRO -ALLOY d.f. TRANSISTORS 

6 WAVEBAND!! 8 stages-6 transistors 
and 2 diodes 
Listen to stations half a 
world away with this 6 
waveband portable. Tune- 
able on Medium and Long 
wave,. Trawler Band and 
t tvo Short Waves. Sensitive 
irrite rod aerial and tele- 

,,o,ric aerial for short 
waves. Top grade transis- 
tor,. 3 -inch speaker. 
handsome case with gilt 
fittings. Size 71 a al a If in. 

ÌI 

Extra band l'or easier tmine of LUX. etc. 
Parts Price List and Total cost of f3. I9.6 P. & P. 
easy build plans 22- all parcs now only 2f- 

61, HIGH STREET, BEDFORD. Phone:2367 

Callers side entrance 
darratts Shoe Shop 
Open 9 -5 p.m. 
Sots. 10 -12.30 p.m. 
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For 
HIGH SENSITIVITY 

MAXIMUM RELIABILITY 

LINEAR 
HIGHEST FIDELITY 

REASONABLE COST 

We regret to announce that after maintaining our prices for seven years (with 
the exception of one unit) we are reluctantly announcing a revised price list. 

L.50. 50 watt Amplifier approximately 14x10x8in. LT.45X. Tape Amplifier with equalisation adjust - 

Sensitivity 25 m.v. output for 3 and 15 ohm ment for 1¡-, 3* and 7fin. per second. Suitable for 

Speakers. Retail price 22 guineas. Collaro Studio Tape Transcriptor. Complete 

CONCHORD. 30 watt Hi -Fi Amplifier with two with integral power pack. 
Retail price 12f guineas. 

separately controlled inputs. 
Retail price 17 guineas. LP.I Tape Pre -Amplifier. As above but less po' er 

L.I0. 10 watt Hi -Fi Amplifier with separate pre -amp. pack facilities. 

Retail Price 16 guineas. L.45A. 4/5 watt Amplifier. 

L.I /I0. 10 watt Hi -Fi Amplifier with integral pre- Retail price 6 guineas. 

amp. Retail price 134 guineas. LG.34. 3/4 watt Amplifier. Shelf mounting type 

DIATONIC. l0 /I4 watt Hi -Fi Amplifier with for gram use. Retail price t5.10.0 
integral pre -amp. Retail price 12f guineas. 

L5/5. Stereophonic Amplifier. Output 5 watts TREMOLO UNIT. For Guitar purposes to plug into 

each channel. Retail price 12} guineas. mains Amplifier. Retail price 4 guineas. 

Trade and Export Enquiries invited - 
LINEAR PRODUCTS LTD. ELECTRON WORKS Tel. Leeds 63 -0126 (3 lines) 

ARMLEY, LEEDS. S.A.E. for catalogue. 

NOME RADIO CATALOGUE 
New Edition! New Policy! 

With the arrival of the 10th Edition of the famous Home Radio Catalogue we announce a fresh 

policy. The new price of 5/- will just cover the cost of the paper and printing, but on the first page 

of the catalogue you will find 5 coupons, each worth 1/- if used as directed. Briefly the system 

will operate thus: for each complete £1 of your order you enclose one of the coupons and deduct 

1/- from the money you send. There is no time limit so if you purchase £5 worth of components 

from us -even though spread over several 

years -your catalogue will have cost you 

nothing! 

We need only add that our new Catalogue 

is bigger and better than ever ... so fill in 

the Coupon, enclose 6¡- [5¡- plus 1/- postage], 

and pop it in a letter box right away! 

PLEASE WRITE YOUR NAME & ADDRESS IN BLOCK CAPITALS 

NAME 

ADDRESS 

HOME RADIO LTD., DEPT. P.W., 187 LONDON RD., 1 

MITCHAM, SURREY I 
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8 
The depth therefore is -in. =C. 

100 
Substituting these values in the formula gives 

0.2x 1.082x 100E 
L= -454µH 

3.24 +I.11 +0.8 
thus giving one trial solution. The process is repeated 
for other values of N. A rough plot of N against 

a 

1 b 
Fig. 8: Critical coil dim - 
ensions in inductance 

calculations. 

Fig. 9: Input circuit for combined 
signal generator and inductance/ 
capacitance tester. SI : pos.l induc- 
tance match and test; 2 capacitance 
test and 560 -1600 kc s; 3 gang 
capacitor match; 4 180 -600 kc /s; 
5 1.6 -5 Mc/s; 6 5 -15 Mc;'s; 7 

10 -30 Mc's. 

1 
LC 

COMPONENTS LIST 
RI I.5ki1IW R2 68k51 I 

C I 100pF silver mica 
VCI 500pF variable 
LI Medium wave coil 
Sla, b 2 -pole 3 -way switch. 
VI 6SN7 
TI Mains transformer: miniature type 

Octal valveholder, terminals, aluminium 
chassis, panel, etc. 

COMPONENTS LIST 
S I a, b Altered to two -bank switch: single -pole 

7 -way each bank 
L I 0.45µH 
L2 2µH 
L3 19µH 
L4 1,500/11-I 

LS 165µH 

"T 
To Pin 1 of 6SN7 

TOPin5O16SN7 

7 
6 

It 
S 0 O O l 

LI 
y 

I L21 Li L.4 

inductance is made, when the required number of 
turns for the given inductance may be read off from 
the curve. 

Another and possibly less tedious method of 
computation may be carried out with this formula 

0.2 a2 N2 
Since L= 

3a+9ó+ 10c 

Transposition gives 
L (3a +9b +10c) 

N2- 
0.2a2 

The preceding 20000H inductance may now be cal- 
culated as follows. 
Two arbitrary valves are assigned to b and c. For 
the purpose of calculation let b =} inch and C= 
} inch, then since L =2000 and a =1} 

2000 (3 } +1} +1}) 
Then N2= - 49,400 

02x 1 }x 1} 
.'. N =222 

The required gauge of wire is now calculated. Let 

VC! 
500pF 

Chassis 
11. 

n be the number of turns per inch. 
Then the number of turns in length b =bn. 
and the number of turns in depth c =cn 

. Total number of turns = bnxcn =bc 
and this value is equal to N 

. Since N=222 
then bcn2 =222 and since b =c =} in. 

222 
then n= -= 120 

}x} 

From wire tables it is found that the nearest 
gauge which has a winding length of 120 turns per 
inch is 38 s.w.g. enamelled wire. 

The required data is therefore 222 turns of 38 s.w.g. 
enamelled wire, pile wound to a length of } in. and 
a depth of } in. 

The required number of turns for the inductances 
given in the suggested circuit of Fig. 9 can be cal- 
culated by means of these formulae. These cal- 
culations are left as an exercise for the experimenter. 
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TRADE NEWS TRADE 
NEWS TRADE NEWS 
TRADE NEWS *TRADE 
NEWS TRADE NEWS 
Wide Range Sine- Square Generator and a New Valve 

Voltmeter 

THE Paco G.34 is a combined sine- square wave 
generator covering a frequency range of from 

7c /s to 750kc /s for sine and 7c /s to 300kc /s for 
square waves. Distortion is claimed to be less than 
0.3% from 20c /s and frequency response is flat 
within 1db from I20c /s to 120kc /s and 1db to 
750kc /s. Sine wave output is 0 -10V across 600t1. 
Square wave output 20V p.p. no load, with a rise 
time of less than 0-15p..S. 

The output level is controlled by an attenuator. 
with three 20dh steps, also a control for tine 
adjustment. The Paco G.34 is priced at £40 7s. 
complete, or may be purchased in kit form at 
£38 5s. 

Also from Paco conies a new valve voltmeter, 
the V.70. This instrument has 7 d.c. ranges from 
0- 1500V, 7 a.c. ranges from 0 -1500V r.m.s. and 
0 -4000V peak -to -peak, an ohmeter range of 
0- 1000Mí and a decibel range of -6db to 
+66db. 

The V.70 comes complete with a detachable 
3 -way probe, but the AV.1 high frequency crystal 
probe and the AV.'_ high voltage probe are also 
available for use with the valve voltmeter per- 
mitting direct readings of voltages up to 60kV. 

The Paco V.70 is priced at £22 12c. and may be 
purchased in kit form for £20 8s. K.L.B. Electric 
Limited, 335 Whitehorse Road, Croydon, Surrey. 

This is the Paco G.34 sine- square wave generator. 

Sony Agreement 
THE Radio and Electrical Division of St Aldate 

Warehouse Ltd. (a Debenham Import & Distri- 
bution Company) have signed an agreement with 
the Sony Corporation of Japan. for exclusive 
distribution rights in the U.K. of Sony Products. 
The products included in the agency agreement are 
radios, tape recorders, and all future Sony products 
to be introduced into the United Kingdom markets. 

October, 1964 

The Sabafon TK230 -S tape recorder. 

New Equipment from SABA 

NEW from SABA Electronics Ltd.. is a range of 
audio equipment. Featured among this is a 

stereo /mono four track, two speed tape recorder, 
the Sabafon TK 230-S. This machine incorporates 
two amplifiers with matched transistor input stages, 
a built -in mixer unit with inputs for two sound 
stages, two push -pull output stages providing 5W 
per channel for stereo and 10W for mono, and a 

built -in tape cleaner. There are input sockets pro- 
vided for gram, radio, pedal switch, slide syn- 
chroniser, time switch, stereo microphone, external 
loudspeakers and high impedance headphones. 
Weight is approximately 301hs. and the price is 
95 guineas. SA BA Electronics Ltd., Eden Grove, 
Holloway, London, N.7. 

Lighting Control Switch 

` 
NEW lighting control switch has been intro- 

" duced by Regentone, which enables room light- 
ing to he adjusted easily to any level. 

Called the " Varilite ", the new control replaces 
the conventional wall switch and uses a new kind 
of rectifier which enables it to control up to 300W 
of lighting without. generating wasteful heat and 
without taking up too much space. 

The " Varilite " uses no power itself, therefore 
reducing electricity bills -since payment is only 
made for the light selected -and prolonging the 
life of the bulb. 

The " Varilite " costs 61 guineas, fits any stan- 
dard wall switch box and can be installed in a few 
minutes with the aid of a screwdriver. Regentone 
Radio and Television Ltd., Footscray, Kent. 

New Portable from Ever -Ready 

NEW from Ever -Ready is the "Sky Queen ". It 
is one of a new range of Ever Ready 

transistor radio receivers. The Sky Queen is a 7 

transistor superhet covering medium and long 
wavebands. and having an output power of 
500mW. There is provision for car aerial and ear- 
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Near 

fu lip-TA TAB it 8 K s-- 
1F ss . iL1riF 

STREET W.C.2. 
Court Road Underground Stations 

ALL DAY THURSDAY 

4 .'d _ z -Z -z -:.----13------ 

t' ,itill is io ;4i ip C si i hi 
/ V ie 

TEL: TEM 1189 Dept. P.W.18 2 . 4 EARLHAM 
Cambridge Circus. A few minutes' walk from Leicester Square or Tottenham 

HOURS OF BUSINESS: 9 to 6. Saturdays 9 to I. OPEN 

CRYSTALS ! ! ! CRYSTALS ! ! ! CRYSTALS ! ! ! 

WE ARE NOW UNDER NEW MANAGEMENT AND WISH TO ASSURE READERS THAT 
THEIR ORDERS AND ENQUIRIES WILL BE DEALTWITH PROMPLTY AND RELIABLY 
Below are just a few of the many useful crystal frequencies in stock. We have a large and varied range of 10X, IOXI, FT241 and 
FT243 types and will be pleased to send you our current list on request (S.A.E. preferred). 

5840 5842 5850 5865 5870 5875 5880 6000 6010 6015 6020 

6021 6040 6050 6070 6076 7730 7840 7850 7788 8001.43 800769 

8021 8036 8090 8091 8092 8103 8104 8110 8790 - - 
most of our stock frequencies including the above are offerred at 51- each. A special discount of 20% (41- in the L) on all orders for 
crystals in these ranges amounting to 251- and over. Allow 6d. per xtal, P. & P. 

Also in stock at 101- each: 2 Mc /s, 3 Mc /s, 4 Mc /s, 5 Mc /s. I5 /- each, I M /c, 100 kc /s, 500 kc /s. 

Sockets for all above types 113 each, universal (4in. or ;in.) 21 -. 

Miniature twin crystals in glass envelope wire ended, St- each. 

lOxacl 19887.5 and 19937.5 kc/s I0xac2 19987-5 and 20037.5 kc /s 10xac3 20087.5 and 20137.5 kc /s 

IOxac4 20187.5 and 20237.5 kc /s I0xac5 20287.5 and 202375 kc /s I0xac6 20837.5 and 20437.5 kc /s 

IOcaxiO (single) 31.5 kc /s. 

HIGH 

4in. 
counter. 
the 
there 
digits 
unnecessary. 

Coil 
operation. 
volts 
a thvratron 
impulses 
restricted 

Highly 
counters 
movement 
In 

Brand 
boxes 

SPEED IMPULSE COUNTERS 
By DAVIS, WYNN end ANDREfS 

dial and pointer registers up to 100 and 4 -digit 
both manually re- settable. The drive to 1 

FOSTER VARIABLE 
Voltage TRANSFORMER 

Input 120-250V. output 0-250 at 3 amps 
or 280 at 2 amps. Brand new In cylindrical 
pot size 8114. high plus lia. control knob. 
diam. Bi1n., weight 11 lb, 

Few Only £7.5.0 P. &P.4/-. 

counter is by an Inverse escapement so that C7 a ' 
is no loading of the pointer mechanism when 1, 

9G of to I 
are changed, and adjustable pawls are 

n -, 
resistance 100 ohms for nominal 50 volt at HIGH SP. 0 5CGISt(R 2o 

but the device works reliably from 20 
at rates up to 10 Impulses /sec. In circuit with - 

or neostron counting rates up to 100 ' 
I 

/sec are possible provided pulse width is 70 tmswtNN.ANOACW5IT 30,7 
to keep mean current to 100 mA. 

o.uu.n... 545 ane. suitable as readout element for Geiger % 

and similar devices where the pointer a0 40 . 

would give a clear impression of change 
rate of count. `0 , -' , 

new in individually sealed £4.7.6 

DUBILIER "PULSPAK" 
CAPACITORS 

Latest type. 1.000 mFd, 260 V.D.C. sine 
411n. 211n. diem. 

12/6 p. & p. 1 / -. 

FIELD STRENGTH 
METERS 

100-150 Mcfs incorporates 0-1 mA meter 
1.8.5., telescopic aerial battery operation 
90 and 1.5 V. in black crackle case, 
7 x 7 x Tin. 5/- p. & p. 2/9. 

r. 

III 

WIRELESS TRANS -RECEIVER 
I ] Pl: 19 

with power pack for 12V. input covers .,. ".1 i , {Pe : !I 2 -8Mc /s and 240 Mc /s. V.H.F.I.F. used 
ii-- -" 465 kc /s. C.W. CW or speech. Untested, in i O n. ,id condition. fully valved. 
I:J U Ó " £4.17.6 ® 

Combined Mike-headset p17/8, p. & p. 2/6. 
Aerial varlometer 17/8, Plus 2/6 p. & p. 
6-pin Power Connector b/- each. P. & P. 1/ -. 

Control box 10/- plus 2/- p. & p. 12-way connector lead 12 /8 plus 2/- p. & P. 

SILICON 
RECTIFIERS 

seep I.V.65omAout.7/6 each. 1000 P.I.V, 
9/- each. P.. P. ll each. 

SELENIUM F.W. BRIDGE RECTIFIERS 
BRAND NEW WITH MAKER'S GUARANTEE 

Plate size 71 x 71 x 7114. 18V max. Input 
£ s d care D.C. out 1 amp .. 3/6 plus 1/- 

12 V.D.C. 12 amps ...... 1 12 8 3/e 21 8/6 plus 1/6 
12 .. 18 ........ 1 19 6 316 

., 
, 4 .. 12/0 plus 1/6 

12 36 ,. .. .. .. 3 19 8 7/6 ' 
12 54 -- b 17 6 7/8 ' .. 8 19/13 plus 2/- 

24 18 ,. ,. 3 19 6 716 New and guaranteed transfor- 
mers suitable for use in conjunc- 
don with above, tapped at 

24 ,, 54 ........ 11 15 0 7,6 following voltages :3.4.5.6.8.9.10.12 
36 18 .. .. .. 5 17 13 7/6 11.18.20.24.30. 

36 ., 36 .. .. .. .. 11 15 0 7/6 1 s d 
2 amps D.C. 1 5 B. P. & P. 3/6 Plate size 43 x attn. 

12 V.D.C. 8 amps .. .. .. 19 6 2/6 4 ., 1 19 6 4/- 
. .. .. 2 5 0 .. 4/6 24 8 ,. 1 19 6 3/6 5 

36 8 .. .. .. 2 19 6 3/6 10 .. ., 4 15 0 8/- 

0 -50 MICRO AMMETERS 
Fan shaped, surface 
mounting, 

0-500 
0 scale ' 

gens/hour. 
Ront- ) 

Pens /hour. Will fit 
Panel space 2. x 2114. Two 
fixing holes, 11 in. centres. , `4 -Ì"g1 

25- plus --, 

FOR 
CALLERS ONLY 

We have a large and varied quanta) 
of odd types of valves, many brand new 
all at i/- each, Callers only. Come in 
and sort'em out! Many other interest - 
Ing items for personal callers, 
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Wide -range Transistorised 
SIGNAL GENERATOR -Model 27 

Range 150 Kc /s to 350 Mc /s 
* Accuracy better than 2% 
* Directly calibrated 
* Battery operated 
* Compact and light 

f 9.12.3 
with test lead and battery. 

Post and Packing 3/6 extra. 
H.P. 48/- deposit and 27/- monthly. 

Trade and Export Enquiries Invited 

NOMBREX LTD. 

NOMBREXINSTRUMENTATION 

Wide range Transistorised 
AUDIO GENERATOR -Model 63 

Range 10- 100,000 c/s 
* Laboratory Standard Specification 
* Sine and Square Wave. 
* Direct Frequency Calibration 
* Accuracy and Low Distortion 
* Calibrated Output Voltage 
* Battery Operated and Compact 

S 1ó.1S.0 pelaetde with 

Battery 2/3. Post and Packing 3/6. 
H.P. 4ens. deposit and 41/- monthly. 

Instruments 

Wide -range Transistorised 
C.R. BRIDGE -Model 62 

6 Ranges: 1 S2 to 100M 
IpF to 100µF 

* Visual null indicator 
* Power factor check 
* Electrolytic leakage test 
* Battery operated 

f8.7.3 
including battery. 

Post and Packing 3/6 extra. 
H.P. 40/- deposit and 24/- monthly. 

S.A.E. for full technical leaflets 

ESTUARY HOUSE, CAMPERDOWN TERRACE 
EXMOUTH, DEVON. Phone: 3515 

CONSTRUCTORS BARGAINS 
THE `REALISTIC' 7 
Transistorised Portable Receiver 
made to the highest professional stan- 
dard. Comprises 7 Mullard Trans. 
plus Crystal Diode. 350 milliwatt out- 
put to 4in. speaker. -I.F. frequency 
470 Kc /s. -fully tunable over medium 
and long wavebands. Two -tone plastic 
cabinet with handle -size 7 x 10 x 3lin. 
fitted socket for car aerial. Complete 
with full instructions. 
MAY BI BUILT £56Battery P parts 

extra. FOR .19.. 3 /9 
separately 

P. & P. 4/6 extra. (Circuit diagram 2/6. free if all parts bought.) 
Also De Luxe Model with superior PVC covered wood cabinet 
and full view tuning dial. 
ONLY £1 EXTRA All parts sold separately 

Battery 3/9 extra. P. & P. 4/6. 

NEW SUPER MINIATURE POCKET RADIOS 
THE SIN'CLAIIC MIt1t0 -6. Self-contained 
pocket radio. Size only N/, x l' /, x tin. l 

SINCI I marvel of modern miniaturisation truly 
MICRO -B amazing performance. Without a doubt the 

most advanced transistor circuit ever offered 
to home constructors -yet may be built in an 
evening. Complete with earphone and de to i 

construction data. 
Can be built for only 

Mercury cell 1/11 extra (2 required). 5916 
TIIE SINCLAIR SLIMLINE. The new 2- 
transistor pocket radio size only 2lin. s l: x 

tin. Micro alloy transistorised and prir:_t 
circuit. All components available separately. Easy 4b' fit, to a,semble. Can be built for 

"THE SPRITE" 
6 transistor mini pocket receiver. Full L. and M. waveband 
coverage. Size only 4 x 2} x tin. In sub assemblies. 3in. speaker. 
CAN BE 79 6 Leather case. ear- 1 o 6 BUILT for I phone and battery I extra 

All parts sold separately. P. & P. 3/8. 

SUPER AMERICAN TAPE 
LAFAYETTE BRAND, FULLY GUARANTEED 

MYLAR BASE ACETATE BASE 
lin. Double play, 1,200ft. 15 /- 5in. Long play. 500ft. 10/- 
51ín. Long play, 1,200ft. 15 /- 5iin. Long play, 1.200ft. 12/6 
51in. Double play, 1.800ft. 22/6 7in. Long play, 1,800ft. 15/- 
7in. Stand. play, 1200ft. 12/6 MESSAGE 'PAPES 7in. Long play, 1,800ft. 19/6 3in.- 150ft. 3/6 in. Double play. 2.400fí. 25/- 3in.- 225ft. 4/11 3in. Triple play, 450ft. 12/6 3in. -3001 t. 7/6 41n. Triple play, 900ft. 22/6 
lin. Triple play, 1,800ft. 42/6 P.V.C. BASE 
Olin. Triple play, 2.400ft. 55/- lin. Standard play, 600ft. 8/6 
7in. Triple play. 3,600ft. 15/- 511n. Stand. play, 840ft. 11/6 

P. & P. 1/- extra per reel. 4 reels and over Post Free. 

WIRECOMP ELECTRONICS 
378 HARROW ROAD, LONDON W9 

TEL: CUNNINGHAM 9530 
Hours of business: 9 a.m. to 6 p.m. Open all day 
Saturday. Opposite Paddington General Hospital. 

Buses 180 and 36 pass the door. 

IT'S FABULOUS ! ! 

THE TRANSISTOGRAM 
A portable battery operated full 
transistorised Record Player - 
for the music of your choice -any 
time any place! Made by famous 
British manufacturer, fully guar- 
anteed. Size only 6I x 12 x 101ín., 
weight 101ós. Operates on 6 U2 torch batteries. 4 speeds - 
162F3 334,3 , 45 and 78 r.p.m. Goldring Sygnet record player 
unit with light weight pick -up fitted with CM -60 turn 
over ceramic cartridge. Output 500 mw to 5 In. ceramic 
magnet loudspeaker fitted into lid for maximum sound 
distribution. Cabinet constructed of wood, covered in 
two tone (pale blue /grey) leather cloth. Fitted carrying 
handle and strong lid catches. High quality amplifier 
with tone and vol. controls gives excellent reproduction 
at all speeds. Plays 7, 10 and 12 In. records. Today's value 
12 urns. Carr. & Ins. 7/6. 
Witt ECOMP'S £6.19.6 anteed xexc. batt 

ar- 
PRICE 

Transistor TELEPHONE AMPLIFIER 
A must for business or pleasure. This neat little transistorised 
amplifier powerfully amplifies the incoming call and at last 
leaves you with both hands free while continuing your con- 
versation normally. The pick -up is suction fixed to 'phone. 
Battery- operated at negligible cost. Fitted off switch for 
private conversation. Size 41 x 3 x 11 in. Complete with battery. 
WIRECOMP'S PRICE 69/6 P. & P. 2/6. 
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piece or tape recorder connection. 
The set is powered by an Ever Ready PP9 

battery giving some 190 -200 hours playing time, 
and the price, including purchase tax, is fixed at 
15 guineas. Ever Ready Co., (Great Britain) Ltd., 
Hercules Place, Holloway, London, N.7. 

Ever Ready's new "Sky Queen" portable. 

561 

This battery- operated 
record player is made by W. H. Sanders (Electronics) Ltd. 

3attery Autochange Player 

HULK production has begun of a transistorised 
battery -powered record player, for Tin. 45 

r.p.m. records, designed and manufactured by W. 
H. Sanders (Electronics) Ltd. 

This automatic portable record player has been 
designed as a "take- anywhere" gramophone, its 
construction being exceptionally robust and 
featuring built -in transit protection for the pick -up 
and needle. Retail selling price is expected to be 
less than £15. W. H. Saunders (Electronics) Ltd., 
Gunnels Wood Road, Stevenage, Hertfordshire. 

fr bai/at 60WCOST 

CAR RADIO 
3 Transistors 2 Valves. Push -pull transis- 
tor output, P5 watts. Medium and long 
waves. All parts easily obtainable in- 

cluding ready drilled chassis if required. 
Compact lin. x 2in. x lin, deep, suitable for 
fascia's of most British vehicles. Elliptical speaker. 

ORDER FROM YOUR NEWS/KENT TODAY! 
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THE "MULTIPHONIC" 

, .:... 

A I3 -STAGE STEREO AMPLIFIER 

BY MARTIN L. MICHAELIS 

CONTINUED FROM PAGE 421 OF THE SEPTEMBER ISSUE 

PROVIDED that the points outlined last month 
regarding h.t. voltage for the output stages 
are observed, almost any reasonable arrange- 

ment with available components may be used as 
h.t. supply if the exact specified items are not to 
hand. 

If a transformer with a centre -tapped full -wave 
h.t. winding 250- 0 -250V (do not use a higher 
voltage one) is used operate one rectifier MRI. 
MR2 off each 250V end. The value of R20 will 
almost certainly need to be raised somewhat under 
such circumstances. If valves type ECC88 are 
available in place of PCC88 all heaters may be 
run in parallel off a single 6.3V winding. so that 
only one such winding (rating about 3A) is then 
needed. However, such valves are rarer than 
PCC88s. If a single heater winding used in this 
way has no tap earth one side and operate D1 and 
D2 off the other end. 

The resulting increased bias voltage may be 
applied to V4 without further modification but 
CI] on each amplifier must now be shunted with 
a 5V Zener diode (cathode to chassis). If a 4V 
tap is present earth the "0" end and operate D1, 
D2 off the 4V tap. Naturally, when using ECC88s 
R41 -R44 are not required. 

Circuit Details of Input/Output Matrix 
V4 and V5. on the one hand, and V3 on the 

other hand constitute two separate units, either or 
both of which may be omitted if not required. 
V3, with its function of splitting a monaural input 
into two channels, is the more important. It is 
hardly sensible to omit it if one is likely to operate 
with monaural signals in addition to pure stereo. 

The output matrix section V4, V5 may be 

omitted if one never contemplates using outputs 
other than the two main speakers, and when the 
latter are substantial enough to give good bass 
reproduction themselves. not requiring the use of 
a common middle position bass amplifier and 
speaker operated off P4 when feeding a large 
audience in a large room with large baseline stereo 
signals. 

The circuit arrangement of V3 is known as 
" anode -splitter ". Both grids of the double triode 
are fed in parallel from the monaural input via 
separate grid -stoppers to prevent parasitic oscilla- 
tion. The anode circuits are separate, giving two 
identical but electrically separate outputs. 

The unbypassed cathode resistors both reduce 
gain (largely unwanted in this stage) and neutralise 
any would -be cross -talk between stereo signal 
channels due to this stage. R22 /VR1 /VR2 form 
an output voltage divider, coupling into the respec- 
tive main amplifier channels: C14 is the normal 
h.t. voltage blocking capacitor. 

This very high impedance voltage divider serves 
the purposes of further removal of unwanted gain 
of V3. thus not unnecessarily raising the hum and 
noise level, and it also prevents loading of the 
stereo input through the anode circuits of V3. R21 
serves no electrical purpose. being merely a con- 
venient anchorage point in the layout specified. 

This sort of measure is a useful trick to 
remember: if a string of required components in 
series requires anchorage at a junction a very 'high 
value resistor or very low value capacitor can be 
used as a dummy tie -point to chassis or some other 
convenient anchorage. One must merely be 
certain that the electrical side effects are in all 
cases truly negligible. 

www.americanradiohistory.com

www.americanradiohistory.com


October, 1964 PRACTICAL WIRELESS 

LEARN - THE 

PRACTICAL 
WAY.. 

563 

r.:aa-,,,rv. ".:-- _. 

your career . . . 

hobby .. . 

own business ... ? 
The demand for good Electronic Engineers is increasing 
almost daily throughout the world. Electronics is now 
the most rapidly expanding of all industries with its 
applications reaching into almost every sphere of human 
activity. If you are looking for a new career with new 
opportunities, then now is the time to choose - 
Electronics. If you are already employed in this field - 
then now is the moment to seek high qualifications 
to secure the top jobs which are waiting to be filled. 
Most of all, the great potential of electronic develop- 
ment means unlimited scope for the future and will 
ensure a secure occupation for you -unlikely to be affec- 
ted by possible future recessions in other industries. 

The British National Radio School has had 25 years' 
experience of HOME STUDY coaching for students 
wishing to master the fascinating subjects of Elec- 
tronics- whether the object be career or as a hobby or 
new interest. The School is entirely independent and 
specialises ONLY in the teaching of electronic subjects. 
It employs only fully qualified staff to conduct and 
supervise each individual course taken by a student 
and it is this close and personal contact between Tutor 
and Student which we believe makes possible the suc- 
cessful completion of a course of study. 

A special feature of our system is that all courses 
start right from the beginning and no previous know- 
ledge or experience is necessary or expected. Training 
is carried out in easy step -by -step stages using the most 
modern methods of tuition. The great advantage of 
the home study method is tnat it provides a complete 
self- contained course giving everything needed for the 
subject concerned and enabling work to be done in the 
comfort of one's own home and over any period of time 
desired. 

EXAMINATION COURSES 
CITY & GUILDS TELECOM. TECHNICIANS' CERT. 
CITY & GUILDS FULL TECHNOLOGICAL CERT. 
A.M.Brit.I.R.E. EXAMINATION 
RADIO AMATEURS' LICENCE EXAMINATION 
P.M.G. CERTIFICATES FOR RADIO OPERATORS. 
R.T.E.B. SERVICING CERTIFICATES. 

OTHER COURSES 
MATHEMATICS SERVO -MECHANISMS 
TELEVISION COMPUTERS 
TRANSISTORS RADAR & NAVIGATIONAL 

AIDS 

Learn - by building - an 
international receiver in 
the top quality clan . 

nine transistors . . L.W. 
M.W. TWO SHORT 
WAVE Bands and VHF. 
FM ... incorporates every 
modern receiver design 

technique. 

Bi 
427. 

ba 

20.000 ohm /volt 
odern multi - 

range test meter Cathode ray oscilloscope 
to . +/.mc how circuits 
work... 

err Complete picture way 
library of theory books and 

d practical manuals 
NO MATHEMATICS' 

Transutorised 
signal generator 
of new design and 
wide frequency 
coverage ... 

BUILD AND EXPERIMENT WITH ALL 
THE ABOVE -AS- YOU -LEARN . . . 

This Is a new complete experimental course comprising a 
mixture of theory and practical work using. a very full 
range of electronic sonimmen t. and apparaalns Starting 
right from the beginning -or at a Inter sta a if needed -the 
course enables the student to build up all the bash, Hee- 

1 onie ,i rcu it.- nmplilier; oscillator: rectifier; detector; 
el c.-and finally to the design, construction. lestint 1 

servicing of a latent design fully t:uasl.torlsed receiver 
using nine Ir :u1rl st ors and covering long and rnediuns wave 
and 'FIVOS11OIt'l' WAVEBANDS plus %III' /F%I reception. 
It is of real luxury quality throughout -operates from a Sv. 
battery and can be used .anywhere in the worts. livery pre - 
sent -day l eehniq ue in circuitry is covered atei the Bourse 
also includes multi-range test meter: signal generator and 
oscilloscope. Ity the end of the course the student will be 
alcI, to deal with isoo type of servicing wort with confi- 
dence and will also have a very useful workshop of equip- 
ment. Nearly 100 interesting and :absorbing EXl'Elti- 
NII :\'TS are curried out during this comprehensive course 
enabling anyone to gain full mastery of elec.roules. 

TO: BRITISH NATIONAL RADIO SCHOOL, RADIO HOUSE, READING, BERKS. 
Please send me your free Brochure, giving details of your Courses, without any obl,'ation, to:- 

}Block Caps 
ADDRESS } Please 

I am interested in_...______._____ - ..._.....__-- _...._ ___- course above 
(We do not employ representatives) PW 10 /64 
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ELCOT LANE 
MARLBOROUGH WILTS 

TELEPHONE: 657 and 658 

FIVE 

WIDE BAND 

UHF AERIALS 

for BBC2 now 
and ITV 2 

STAR QUALITY AERIALS 

* Anodised elements for protection. * Modern 
plastic moulding techniques used for convected 
reflector and parasitic elements giving longer 
life. * Staggered spaced elements for maximum 
performance with all channel band width. 
* Multi- element reflector giving high back to 
front ratio. * Maximum efficiency of matching 
by using laboratory developed collector plate - 
without any other matching device. 

Model Description 

UF/H3 

UF/H5 

UF/H7 

UF/H10 

UF/HI2 

UF/H14 

UF;H18 

UF/H22 

3- ELEMENT, HEAD ONLY 
with CLAMP 

5- ELEMENT, HEAD ONLY 
with CLAMP 

7- ELEMENT, HEAD ONLY 
with CLAMP 

10- ELEMENT, HEAD ONLY 
with CLAMP 

I2- ELEMENT, HEAD ONLY 
with CLAMP 

I4- ELEMENT, HEAD ONLY 
with CLAMP 

I8- ELEMENT, HEAD ONLY 
with CLAMP 

22- ELEMENT, HEAD ONLY 
with CLAMP 

Gain 
DB 

7.0 

8.25 

I0.5 

12.5 

13.5 

15.0 

16.25 

17.0 

B/F 
Ratio 

DB 

18.0 

19.5 

24.5 

26.0 

28.0 

29.0 

30.0 

31.0 

Retail 
Price 

31/6 

36/6 

4I/- 

47/- 

51 /- 

55/- 

70/- 

85/ 

PLEASE STATE LARGE OR SMALL CLAMP REQUIRED 

The world- famous copper 
loaded alloy containing 5 

cores of non -corrosive 
flux, that saves the solder- 
ing iron bit. Ersin Multicore 
Solder is also available in 
hightin qualityalloys.60(40 
in 22 s.w.g. for printed 
circuits, transistors, etc. 

THE HANDY DISPENSER 

Easy to find in the 
tool box- simple to 
use. Virtually a third 
hand for tricky sold- 
ering jobs. 14 feet S- 
core 18 s.w.g. 
ERSIN MULTICORE 
SAVBIT alloy in a 

continuous coil used 
direct from free - 
standing dispenser. 

2/6 each 

October, 1964 

SAVBIT ALLOY 

saves wear on 

soldering iron bits 

SAVBIT SIZE 1 CARTON 

Contains approximately 3/ 

feet of 18 s.w.g. SAVBIT. 
It is also sup- 
plied in 14 s.w.g. 
and 16 s.w.g.Ob- 
tainable from ra- 
dio and electrical 
stores. 

5/- each 

BIB WIRE STRIPPER 
AND CUTTER 

Strips insulation 
without nicking 
wire, cuts wire 
cleanly, adjust- 
able to most 
thicknesses. 
Splits extruded 
plastic twin flex. 

3/6 each 

MULTICORE SOLDERS LTD. 

MULTICORE WORKS HEMEL HEMPSTEAD HERTS. (BOXMOOR 3636) 

<11,151, 

R.C.S. PERSONAL 
Designed for personal listening 
disturbing others. Supplied 
with battery and earpiece -no 
buy! Sensitive one transistor 
circuit gives quality reproduction 
medium wave band. Attractive 
with large tuning dial. Ideal 
tape tuner. 

ner. 
Size 

ONLY 22/61'. 3a 

SET 
without ,`' 

complete . 

extras to f - 
diode 

! 
- '' Co 

over ' 

case 
for use as 

&2 P. = 

BATTERY ELIMINATORS 
The ideal economical and safe way of running any TRAN- 
SISTOR RADIO, RECORD PLAYER, TAPE RECORDER, 
AMPLIFIER, etc. requiring voltages shown. 
Types Available: 9 volt, 6 volt, 4) volt (single output). Size 
34 x 3 x lin. PRICE 35/- each. P. & P. 2/9. 
9 v. + 9 v., 6 v. -r 6 v., 41 v. + 41 v. (Two separate outputs). 
Size 3 x 3 x 2ín. PRICE 42/6 each. P. & P. 2/9. 
All the above units are completely isolated from mains by 
double wound transformer ensuring íW1, safety. 

LISTEN TO THE WORLD 

7 err w 
y- í\3T1 - r, IS 

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 valve 

Total 
all-mains 

uirt 

Costs 351. P. & P. 2/ -. 

R.C.S. CRYSTAL RECEIVER --v 
Covering medium wave band. Ideal for the ......., - 
beginner! All components in- P. & P. 
eluding case. 616 1/6 "...----7 ,?':-s 
(Suitable headphones 916). Easily converted to ,,. 
1- transistor or 2 -stage transistor receiver - -h' 

_4li parts a nnlubts ,u paralclu 

R.C.S. PRODUCTS (RADIO) LTD. 
I I Oliver Rd., London, E.I7. (Mail Order only) 

Export Trade Enquiries Invited 
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V4 operates simultaneously as a pair of 
independent cathode- followers for the stereo 
output at P3 and as an additive anode amplifier 
developing a combined monaural signal across 
R34 from the stereo input to the two grids. 

The monaural anode signal is passed on to V5 as 
output cathode -follower. R35 and R37 as voltage 
divider set an operating point of sufficient 
standing anode current for V5 as 
the d.c. voltage across R37 is 
repeated by d.c. cathode- follower 
action across R38. Such a method 
of positive grid bias on an h.t. 
bleeder is not usable for V4 Two plugs 
because it would pass d.c. into for 
the track of VR3. making opera- ancillary 

tion of that control scratchy. units 
(Record 

The use of extra blocking turntable, 
capacitors would produce etc.) 
unnecessary bass loss and phase 
shift. detrimental to stereo repro- 
duction with a central common 
bass speaker. Thus cathode bias 
is used here as an alternative. 

1 

Speakers 
The cabinet design used in the 

prototype for the complete unit 
aims at giving a complete self - 
contained installation for "per- 
sonal" stereo listening in a small 
room. Two small oval speakers 
of about 3 x 5in. are specified 
and housed in niches at each end 
of the amplifier cabinet, giving 
a baseline of about 2ft. This 
gives a reasonable stereo impres- 
sion when the unit is standing on 
the table in front of the listener 
about a yard from his head. 

A more intense effect is 
obtained when the speaker units 
are removed from the niches and 
placed as far apart as the listener 
recedes from them. The room 
area -in which stereo effect obtain; 
is thereby also greatly increased. 
enabling larger audiences to he 
served. 

565 

However, with the small speakers specified the 
tone is likely to be very shrill and thin when they 
are moved apart, with a rather empty "middle ". 
This defect may be combated either by using in 
addition, placed centrally, a third amplifier and 
large bass speaker, operated off P4. or simply by 
using an identical pair of much larger speakers in 
good cabinets. 

SK6 

SK5 

+Rt E250050 

"C23 
T6yF 

2,Yir: 

240V 75mA. 

Mtì2 
E 25005O 

C24 - C25 
16jtF 32}F i 

HT.tt 
+ 2B7V 
loaded 

L1 Choke 
15Hy 30mÁ 

H.T+ 2 
+300V 
loaded 

Alternatively: Use 250- 0- 250Volr winding,50mA. 
Earth 
Operate one rectifier off each 
250V end. 

S1 

On/Off 

Fuse 
1A, H4 

Mains 
primary 

T2 
, ,ns 

,-mer 

L. N, 

!WMM/\ 

01536 

111011=1. 

R41 -R44 
Four 6.8.0.1W 

H2 

H1 

GB1 

-5V 

GB2 

C26 
70ï._..1.._ 50uF 

Fig. 4: The amplifier power supply 

The "Multiphonic" viewed ,'rom the rear. 

5V 
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Left -hang 
Loudspeaker 

\ MIIIPJ 

(CD 
Mains 

Outlet 

Pilot 

Otf 

On Fuse 
Mains 

r2, 

Mains 
Outlet 

Volume 
Left 

Speaker 

() 

Left 
Tone 

(V-) 

Combined 
Volume Right 

Volume 
Right 

Speaker 
(12 

J 

Right -hand 
Loudspeaker 

Stereo Op\ 

IC)) 
`Mono O/PJ 

Fig. 5: Control layout on the front panel of the completed "Multiphonic ". 

Performance is very good indeed if a pair of 
loin. speakers with 1512 speech coils are mounted 
in bass reflex corner cabinets, stood in adjacent 
corners of the room and operated directly off the 
two amplifier channels. 

A general rule for stereo listening is that the 
lines from the ideally positioned listener to the 
respective speakers should be approximately at 
right -angles. Frequencies below about 200c /s do 
not contribute greatly to the stereo effect as the 
human ear is not able to distinguish direction of 
origin very clearly at low frequencies. 

Thus a common central speaker, obtaining bass 
from both channels, may be used. It is even 

possible to use passive cross -over networks for 
three speakers from the two amplifier outputs for 
this type of arrangement. 

However, the use of two- channel speakers alone, 
both having adequate bass response, is generally 
preferable because -even though bass stereo con- 
tribution is negligible -the phasing is always purer 
in such an arrangement, thus definitely improving 
performance. 

If a central bass speaker is used it is essential 
that a top -cut filter is used, preventing frequencies 
above at the most 500c /s reaching this speaker in 
audible amount. Otherwise the stereo effect is 

greatly weakened. U 

Miniature Power Amplifier 
-continued from page 544 

spigot on valve -holder No. 2. 
(3) Decoupling capacitor Cl from tag No. 20 to 

earth. 
Use rubber grommets in the holes in the chassis 

where wires pass through to prevent the plastic 
insulation being cut by sharp edges. Wiring should 
follow normal audio practice, twisted leads for 
heaters and single earth connection to chassis. 
When wiring -up do not forget the centre spigot 
on the valve -holders, which must be earthed, plus 
one side of the output transformer secondary. 

Power Supplies 

Almost any power unit will be able to supply 
the modest power necessary, smoothed h.t. 
of approximately 280/290V. at 20mA and 6.3V 
a.c. at 0.6A. An h.t. supply of 300V must not be 
exceeded. 

Components 
Resistors of 1/2 watt rating are adequate. Only 

two close -tolerance resistors are needed and these 
are the phase- splitter anode and cathode loads, 

where signal balance depends upon equality of the 
resistors. 1% tolerance must be used here. 

Resistors for the rest of the circuit are prefer- 
ably high stability of 5 % tolerance, these are only 
slightly more costly than normal 10° carbon types 
and are well worth the slight extra cost. 

Do not use a midget -sized o.p. transformer, 
otherwise low -frequency power output will be 
severely limited. A 3 /4in. stack of laminations is 

the minimum for reasonable fidelity. The correct 
anode to anode load is 10k12 and the turns ratio 
of the transformer for different loud speaker 
impedances is as follows: 

Speaker Z Ratio 
Mt 60 to 1 

802 35 : 1 

1502 25 : 1 

Testing 
When connected to a suitable power supply and 

correctly matched to the loudspeaker, feed in a 
ignal from tape- recorder or radio tuner and if 

satisfactory a test of voltages in the circuit can be 
made. 

Voltages indicated are for no- signal conditions 
and should be within 5 of the indicated values. 
If voltages across the cathode bias resistors are 
low this indicates low emission of the valve(s). U 
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DO IT YOURSELF 
Build a Record Player and Save Pounds 
The Cheapest Way The L.K. Way 

SCOOP! Transistor Tape Recorder. The best obtainable 
by very famous manufacturer. Brand new, boxed, guaranteed. 
Reduced from 12 gns. OUR price ¿7.10.0 P.P. 3'6. Complete 
with microphone, tape, batteries and operational booklet. 

.Features push -pull amplifier, two motors, single switch opera - 
.tion, pause, speed, wind, rewind, record, play back. Can be 
7 used in any position, indoor or outdoor. 

Famous Autochanger or Single Player Units supplied with 
brand new, two -tone, de -luxe portable cabinets, 17 x 15 x B¡in. 
Strong carrying handle, gilt finish clips and hinges are used by 
famous make for 22 gn. model. Ready cut out motor board, 
14 x 13in. Front baffle 7 x 4in. High flux loudspeaker and 3 watt 
amplifier. Amplifier ready built on metal chassis with output 
transformer, volume and tone controls. All items fit together 
perfectly. Assembly in 30 minutes. Only 5 wires CO join. 12 
months' written guarantee. Available separately or package 
deals as below. 
Our NEW MKI I Superb Kits are now being dispatched. 

K PRICES FOR COMPLETE KITS: 
Autochanger Kits as above 
B.S.R. U.A. 14, T.C.8 Mono 
Garrard Autoslim, Mono 
Single Player Kits as above 
Garrard S.R.P.I0, Mono 00.12.6 P.P. 5,6 
E.M.I. Autostop, Mono ¿10.17.6 P.P. 5,6 
Individual Prices for those who wish to purchase separately. 
Record Player Cabinet with Cut -out Board ¿2.15.0 P.P 3,6 
Amplifier with 7 x 4in. speaker [3.10.0 P.P. 2,6 
Autochangers 
B.S.R. U.A.14, T.C.8 Mono E5.7.6 P.P. 5,6 
Garrard Autoslim, Mono ¿6.0.0 P.P. 4,6 
Single Players 
E.M.I. Autostop, Mono L5.7.6 P.P. 4/6 
Garrard S.R.P.10, Mono E5.5.0 P.P. 4,6 
E.M.I. Separate Pick -up ¿3.0.0 P.P. 3,6 
Transcription Units- Stereo Head -Mono 
Garrard 4 H.F. Stereo ¿14.10.0 P.P. 5'- 
Philips A.G. 10/16, Stereo ¿12.0.0 P.P. 5,- 
Garrard A.T.6, Stereo L9.19.6 P P. 5,- 

SCOOP! B.S.R. U.A.I4 Autochangers. T.C.8 Mono P.U. 
Brand new and boxed. Wired for stereo. Note OUR price 
¿5.7.6. P.P. 5' -. Latest model. 

SCOOP! Garrard Autoslim. Mono P.U. Brand new 
and boxed. Wired for stereo. Latest model. 
Noce OUR price [6.0.0 only. P.P. 5, -. 

SCOOP! Diodes -over 1,000,000 in stork -ideal substitute 
O.A.81 vision detector. 
Noce OUR price L1.0.0 per 500. P.P. 2, -. (In 500 lots only). 

SCOOP! 3 -watt Gramophone Amplifier. Complete 
with Sin. Speaker, 49,6. P.P. 5, -. 
The amplifier is complete, on a fabric- covered baffle board. 
Output transformer included. Tone and volume controls and 
on'off switch. Ready to switch on and play. Terrific volume. 
Size 12 }in. x 6in. x 3 1(in. back to front. For 200 -250 v. A.C. 
Output 3 watts. 

SCOOP! Miniature 4 valve superhet chassis. Size 
only 6 x 4 x I }in. Gives full medium wave coverage from ferrite 
rod aerial Designed to operate from miniature batteries. 
Complete with case, speaker, etc. Only 50'- plus 2,3 post & 
packing. 
Please send for our Amplifier and Hi -Fi lists, they are FREE. Our 
prices the most competitive in the trade. 

SCOOP! Microphones. Complete Lead Coax. Plug. 
Brand New. Our price S,- only. P.P. l'6. 

IF NOT ADVERTISED IT IS STILL IN STOCK 
MAIL ORDER ONLY TO THIS ADDRESS PLEASE 

L10.17.6 P.P. 5,6 
L11.7.6 P.P. 5,6 

TRANSISTOR SECTION 
SCOOP! A first- class2 wave -band :6transistor'superhet 

chassis by world famous manufacturer. Fully built, aligned, 
tested, guaranteed. Fùll coverage long and medium waves. 
Note OUR price L4.4.0 only. Suitable speaker 10'6. A few 
cabinets can be supplied at 22,6 each. OUR price for the 
package deal ¿5.5.0 only. 

SCOOP! As above, 8 transistor. 
OUR price ¿5.4.0 only. Suitable speaker I0'6. Cabinet 
(very attractive two- tone), 22,6. 
OUR price for the package deal £6.10.0 only. 

SCOOP! A limited Number Only. Tape Decks by 
B.S.R. Latest model. A.C. /200/240 v. Brand new and boxed 
OUR price L6.0.0 only. P.P. 4,6. 

SCOOP! Tape Recorder Amplifiers. Suitable for 
B.S.R. or Collaro Decks. Price: L6.10.0 for B.S.R. Deck; 
¿6.12.0 for Collaro Deck. P.P. 
Mk.11l. Fully built, high gain, low noise, printed circuit. Attrac- 
tive grey and gold front panel 13 x I }in. Overall height 53in. 
Front to back measurement 5 }in. The amplifier is supplied 
complete with the switch wafer fully wired for B.S..R. deck. 
For Collaro deck, a completely wired separate switch with 
spindle is supplied. Magic Eye DM70 fitted. 

SCOOP! Superb 1964 F.M. -M.W. -L.W. 3 -Band 
Radiogram Chassis with F.G.C. certification. Frequency: 
F.M. 88 -108 Mc /s; B.C. 535 -1605 kc /s; S.W. 3.5 -9 Mc /s. Output. 
5 watts. A.C. only. Ferrite rod aerials. Product of very famous 
manufacturer. Brand new with full maker's guarantees. 
List price 22 gns. OUR price IS gns. only. P.P. 5,6. 
FREE! with this superb chassis for one month only, two 
5 x 6in. P/M Dynamic SpeakersFand beautiful cabinet with 
matt chrome trim. Knobs are included to suit the chassis. 
Please send for our Chassis Lists they are FREE. We are Main 
Agents for Brittamer "Empress" Chassis. 

SCOOP! Complete 14in. TV Sets -Untested. Choice 
of Pye, Philips, Ekco and Sobel!, well packed -but at 
owners' risk. L2 each. Also few 17ín. TV sets L4.14.0 each. 
Plus carriage and packing inner London 10, -, elsewhere 15, -. 
VALVES -Ex- equipment Tested and Guaranteed 
EB9I 2,- 
EBF80 4,- 
EBF89 4,6 
ECC81 3,6 
ECC82 4,- 
ECC85 S,- 
ECH35 6,- 
ECH42 6,- 
ECH81 
ECL82 6,- 
EF8S 4,6 
EF9I 2,3 
EL33 5,- 
EL84 5,6 
EY51 3'- 
EY86 4,6 

EZ80 4,- 
KT33C 4,- 
KT86 7,- 
PCC84 4,- 
PCF80 4,- 
PCF82 4,6 
PCL82 5,- 
PCL83 5,6 
PCL84 6,6 
PL33 
PL36 6,6 
PL8I 5'6 
PL82 4'- 
PL83 5,- 
1,132 7,6 
PY33 7,6 

PY80 3,6 
PY81 3,6 
PY82 3,- 
PY83 6,- 
PZ30 7f- 
U25 6,- 
U26 6,- 
U 191 7'- 
U301 9'- 
UAF42 5'- 
UBC41 S,- 
UCC847'6 
ECF80 7,6 
UF42 2,6 
6C9 I0'- 
6X5 4,6 

6F1 
6F12 
6F13 
6F14 
6F1S 
6F19 
61.1 
6L18 
6P25 
6P28 
786 
7C5 
757 
787 
7V4 

2,6 
2,6 
S,- 
5,- 
6f- 
6,- 
71- 
71- 
5'- 
8,- 
6,- 
6,- 

I0,- 
6,- 
S,- 

6BW6 5,- 
6BW7 4'- 
1:57 I0,- 
3@F5 5,- 
35Z3 5'- 
35Z4 S'- 
30PL I 7'- 
PLI2 5,6 
30PL 13 
30F'L I 7'- 
6/30L2 7,- 
R19 6'6 
50CD6 

16'- 
6CD6G 

12'- 
EF80 in a batch of 12 for 161-, plus 2,6 P.P. ECL80 in, a batch 
of 6 for 14' -. P.P. 2,6. P.P. is 6d. on each valve. 
Mullard 14ín. tubes of all types. AW and MW. All 17,6 each. 
P.P. 10, -. 

Speakers ex Equipment. Sin. S, -, 7in. x 4in. 6f, 6in. 6,6. 
8in. 7,, P.P. 1,6 each. 

S.A.E. enquiries please. Our Complete Lists Ir only - 
credited against your order. 

THE CHEAPEST, THE BEST, THE QUICKEST 
SERVICE. 

L.K. ELECTRONICS (Victoria) LTD 
17 GILLINGHAM ROW, WILTON ROAD, LONDON, S.W.1. 
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'41t.:1NSISTORS 
ACI15 
AC15l 
AC156 
AC154 
AC11:3 
AC157 
AD140 
AF102 
AF'111 

ÁFiid 
A1'117 
AF118 
AF121 
AF125 
AF126 
AF127 
BY100 
BY114 
GET113 
GET114 
GET115 
GET116 
0A70 
0A73 

4/- 
4/- 
5/6 
5/8 
5/6 
7/- 

25/- 
27/6 
11/- 

10/6 

8/6 
20/- 
11/- 

10/6 
10/- 
9/8 
7/6 
6/- 
6/9 
616 
9/6 

17/- 
3/- 
31- 

OA79 
OA81 
0A85 
OASS 
0A90 
0A91 
0A95 
OC16W 
0C19 

OCa 
0C36 
OC41 
0C42 
OC43 
0C44 
0C45 
0070 
0071 
0072 
2xOC72 
matched 
pair 
0073 
0074 

31- 
2/- 
3/- 
41- 
3/- 
3/- 
3/6 

35/- 
25/- 
25/- 

- 
21/6 

8/- 
'6/- 

12/6 
5/- 
5/- 
6/8 
4/3 
5I8 

161- 
16/- 

8/- 

0075 
0076 
0078 
OCî9 
OC81 
0082 
OC83 
0084 
OC139 

ÓCi41 
0C169 
OC170 
0C171 
OC200 
OC201 
0C202 
0C203 
0C204 
00812 
MAT100 
MAT101 
MAT120 
MAT121 
ADT140 

5/6 
8/6 
8/- 
81- 
5/6 

10/- 
4/- 
8/- 
8/- 

31Ì- 
10f- 
8/6 
6l- 

10/8 
291- 
24/6 
131- 
19/- 

/9 
8/8 
7/9 
816 

15/- 

SETS OF TRANSISTORS 
Set No. 1: comprising 0C44, 2 x 0C45, 

0081, matched pair 0081 20/-. 
Set No. 2: comprising 0081, matched pair 

OM 10/-" 

ALPHA 

CATALOGUE 
Our latest 1964 /65 Catalogue is now avail- 
able. Copies have been sent to many of 
our regular customers. If you have not 
received your copy please drop us a card. 

Please send 11- in stamps. 

RADIO SUPPLY CO. 

103 LEEDS TERRACE 

WINTOUN STREET 

LEEDS 7 

TERMS: Cash with Order or C.O.D. 
Postage and Packing Charges extra. 
Single valves 9(1., Minimum Parcel 
Post charges 2/ -. Please include 
sufficient postage with your order. 

Minimum C.U.U. fees and postage 
:3/6. These Postal Rates apply to 
U.K. only. For full ternis of business 
see inside cover of catalogue 
Personal shoppers 9 a.nr. to S p.m. 
Mon. to Friday, Saturday 10 a.m. 
to 1 p.m. 

RECORD PLAYER AND TAPE DECK UNITS 

BSR Monarch UÁ14, £6.6.0. 
Stereo Version. £8.17.6. 
BSR Monarch UA15. £8.19.0. 
Stereo Version. £7.15.0. 
BSR Monarch TU12, £3.10.0. 
Battery version of above, £3.17.8. 
BSR Monarch GU7. £3.17.6. 
Battery version of above. £4.4.0. 
BSR Monarch TD2 Tapedeck, 2 track. £8.8.0. 
4 track version of above. £9.9.0. 
Garrard Autoslim. £6.19.6. 
BSR Monarch TDIO Tapedeck, 2 track, £9.9.0. 
4 track version of above, £10.10.0. 
Garrard Autoslim De Luxe Model AT6. £11.5.0. 

GOODMAN MGR FIDELITY LOUDSPEAKERS 
8" Axiette 8, 6 watts. £5.5.7: 10" Axiom 10. 10 watts, £6.5.11: 
i2° Axiom 201, 15 watts. 210.17.4.12" Axiom 301, 20 watts. 215.4.8: 
94" Axiom 80, 6 watts. £20.6.3; 12" Triaxiom 1220c, 20 watts, 
218.10.0. 

PUBLICATIONS 
"Loudspeakers" by G. A. Briggs. The why and how of good reproduction. (5th edition.).. 
Mollard "Maintenance Manual" (2nd edition) .. .. .. .. ,. 
"Sound Reproduction" by G. A. Briggs, (3rd edition) .. .. .. .. 
"How to get the best out of your Tape Recorder" .. .. .. .. 
"Transistor and Crystal Diodes "'B. R. Bettridge .. .. .- .. 
"British Transistor Manual" .. .. -- - .. 
"Points on Pickups" F. Wilson, (4th edition> .. .. .. ." .. 
"Stereo Handbook" G. A. Briggs .. .. .. .. - .. 
"A-Z in Audio" G. A. Briggs .. .. .. .. .. .. .. .. 
"Audio Biographies" G. A. Briggs .. .. .. .. .. .. .. 
"Servicing Transistor Radios" -. .. .. .. .. 
"Emitape Guide to Better Recording" .. .. .. .. .. .. 

19/8 
16/- 
17/66 

51- 
12/8 

10 /8 
15 /6 

l7Ì6 
2/8 

MIL L'rl -RANGE 
TESTMETER.S 

Eagle TK20A £2.9.8 
Eagle EP1OK £4.9.8 
Eagle EP2OK £4.19.6 
Eagle EP30K 26.19.6 
Leather Case for above 

19/6. 
Eagle EP5OK £9.19.6 
Leather Case for above 

29/8. 
Caby Ml £2.14.0 
Caby A10 24.17.6 
Caby B40 26.2.6 
Altham 2000 25.5.0 
Taylor 127A £10.10.0 
Leather Case for above 

22.5.0. 

TRANSISTOR AMPLIFIER T615 EKE 

15WT -Two mixing and separately controlled inputs. Descrip- 
tion: P /Pull Class B.P.A. set with inputs for microphone and 
gram. Operated from 12v. battery. Output 15 watts Peak into 
15 ohm load. Fully mixing inputs. Pre -amplifier stage being of 
such sensitivity that practically any make or type of micro- 
phone may be used. Specification: Mie Sensitivity 2 m.v. (600 

ohm). Gram sensitivity 200 m.v. (100K), for full output. Frequency 
response ±3 d.b. 60 c.p.s. to 7 Kc /s. Harmonic distortion 1% at 
10 watts. Current Consumption: Quiescence 270 m.a. Average 
Speech Music 1.3/1.5 Amps. Size: 9" x 51" p 61 ". Weight 61 lbs. 

Special Features: Sensible size permits generous heat sink 
which is 10 swg. aluminium and occupies whole of roof area 
Accent is upon reliability, even to extent of hand -made wire 
wound resistors. Useful output even when worked from car 
battery down to 10v., £16.10.0. 

EXPRESS ELECTRONICS 
32 SOUTH END CROYDON SURREY 

TEL. CRO 9186 
NEW TESTED AND GUARANTEED 

FOR THREE MONTHS 
lCL 516 ORAS 5/- 121C8CT11/- 1)L94 6/- Isl.+4 7/- l'1st 6/9 
1C:3 7/6 613E6 7/- 12Q76T 7/6 01.913 7/6 EMHS 10/- Pl'S1 7/9 
1C3 7/8 O3117 8/9 12SN7 4/9 EB9l 4/- EYLL 7/8 Pt'+33 7/8 
]Fl 7/6 6BW7 7/- 10A5 9/- ERC41 7/8 1:YSL 10/- 819 5/6 
11'3 2/- 6142 4/- 19AQ5 9/6 EBFöO 8/6 EYs13 8/9 S5A1 9/6 
1F111 ; 7/8 SF12 4/- 25LSUT 5/- ECCBL 4/- E'Z4O 5/8'r'r15 27/6 
7FD9 5/6 611614T 2/- Suet 7/8 ECT82 6/9 EZNO 6/- IYr-' 7/8 
11'1 7/8 61(701 5/6 391,1 7/6 F.C(78:3 6/9 EZ6L 6/9 1:7, 5/- 
11'10 5/6 65,414 8/- 351,8GT 7/8 ECC84 6/6 11C ill 9/8 I 143 7/6 

1 Pi 1 6/- 6Q71 f 5/6 5763 7/6 ECCSS 7/9 N17 5/6 i I1C41 9/6 
1115 5/9 ea1.7cT 81- SO 6/- E(1P80 8/8 NIR 5/8 14 '1142 9/8 
165 5/6 S6\7GT 7/6 DAF91 5/6 El.FN'? 7/6 N19 8/- 8/6 
l'r4 2/- 51'61i 7/6 DAF9S 7/6 ECH42 9/- 5709 7/- I'1.41 9/6 
11'5 5/61iX4 5/- 0E91 2/-ECHKl10/-I'CCJ4 7/611-11 7/6 
3134 5/6 6X511 5/9 DP96 ' 7/6 F,CLSU 8/8 PCFRO 7/8 W17 2l- 
:354 5/6 nle: 4/- DH76 7/6 I:(L82 7/6 l'l'F41 716 11'71 4/6 
:s\"4 8/- 91)7 9/6 D1177 5/- F.F41 9/- l'r1.+2 6/9 w' I42 8/8 
6240 6/6 12AD6 7/9 1)H142 8/8 EFaO 8/- Pi 1.14 5/9 17 5/9 
6AE1i 5/6 12AT7 4/- 014158 10/- EF3S 9/- 4) Ls 11/8 S 142 9/- 
6AL5 4/- 12AI'7 6/9 DE91 5/8 E1,91 4/- PL.+S 7/- A150 9/- 
6AM0 4/- 12AS7 6/9 11E96 7/6 EFOI 5/8 l'1.83 7/-7.77 4/- 
5AT6 5/- 1213ES 419 1/1,92 5/8 EL4l 9/61'Y3.ï 12/6 ZD17 5/6 

VALVES 

I ASK FOR RESISTOR AND CAPACITOR COLOUR CODE I 

FREE WITH EVERY PURCHASE 

Latest model Radiogram Chassis. L.M.S.G. ext, LS and Tape sockets, complete 
with 10 or 12in. Speaker. £1119.8. 
High Stability Resistors IW 5% 5052 to 1M, 9d. Midget Ceramios 500 v., 96, 

Coax. Super Quality tin., 86. yd. Plugs 9d. Sockets 9d. Silicon B.T. Reds. 
250 v. 300 mA din. a kin., 818. Contact Cooled 250 v. 50 mA, 8 /8. 85 mA, 8/6, 

NEW TRANSISTORS BY MOLLARD. Or19, OC26, 01266. 25/ -; 0144, OC45, 

b / -; OC70, 8 / -; 0('71, 5/ -; 0072. 8 / -; 01;72 Matched pair, 12/ -; 01'74, 0075, 
0078, 7/8; 0(711, 6/ -; OC81 Mah-hed pair, 12 / -; 01'170, 0C171, 7/8. 

VALVES MATCHED IN PAIRS 
EL34, 27/6, ELS4, 15 /-, 5709, 15/ -, 6Y6G, 15 / -, Push -Pall O.P. Transformer, 
21 /-, 12in. 30 (or 1512) Speaker, 30 / -, P. S P. 1/11. 12in. P.M. Speakers 

O, 24/8. Baker's "Selhurst" llin. 150 15W Stalwart, 25,5,0. 15ín, Aud;- 

sorium 150 50w, 18 gus. 
SETS OF VALVES 

DK9I, DF91, DAF91, DL92 or DL94 17/6 ECH42. EF41, EBC47, 
11K96, DF96, DAF96, DL96 29/6 EL41, EZ40 37/6 
6K8, 6K7, 6137, 6V0, 524 or 6X5G 19/6 ECH42, EF41, EBC41, 
19.5, 1T4, 135, 384 or 3,74 17/8 L'L41, 0Y41, 35/- 

Poatages and packiug 8d. Over il post free C.O.D. 4/- 

AERIAL EQUIPMENT 

TWIN FEEDER 300 ohm twin ribbon feeder, similar K25 

6d. per yard K35B Telecon (round) 116 per yard. Post on above 
feeder and cable I/6 any length. 
COPPER WIRE, 14 G., H, D 140ft. 171 -; 70ft. 8/6, P. & P. 2/6. 

Other lengths pro rata. 
AERIAL INSULATORS, Shell type, tin. 9d. Plus Postage. 
CERAMIC FEEDER SPREADERS, 6in. type F.S. 10d. each. 

P. & P. 21 -. 
CERAMIC "T" PIECES, Type A.T. for centre of dipoles 
1/6 each. P. & P. I / -. 
2 METER BEAM 5 ELEMENT W.S. VAGI. Complete in 

box with I -21in. mast head bracket. PRICE 491 -. P. & P. 316. 

SUPER AERAXIAL CABLE, 75 ohms 300 watts very low 

loss 118 per yard. P. & P. 2 / -. SO ohm, 300 watt coax very low 
loss I/9 yard. P. & P. 21 -. 
ABSORPTION WAVEMETERS 3.00 to 35.00 Mc!s in 3 

switched bands. 3.5, 7, 14, 21 and 28 Mc's. Ham bands, marked 
on scale. Complete with indicator bulb. A MUST for any 

Ham shack, 22/6 post free. 
VARIABLE CONDENSERS All brass with ceramic end 
plates and ballrace bearings, 50 pF, 5 /9, 100 pF, 6/6, 160 pF, 

7/6, 240 pF, 816 and 300 pF, 9/6. All fitted with rear extension 
for ganging. P. & P. 1 / -. Also Flexible Couplers, I/- each. 
SETS OF VALVES for AR88 (14) 23.10.0 post free. 
METERS. 31in. with 21in. scale, 0 -10 mA, 15 / -; 0 -100 mA, 
P. & P. 1/6. 
THERMO, 21in. round 0 -2.5 amp, 7/6 each. P. & P. 116. 

170 -172 CORPORATION ST. 

BIRMINGHAM 4 
Telephone CEN 1635 
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Fs3 ;as3ís'ss,` 

The 

BUCCANEER 

fs .....,,.. . 

MULTI -BAND 
TRANSMITTER 

By J. E. Alban G3J'EA 

CONTINUED FROM PAGE 438 OF THE SEPTEMBER ISSUE 

THE transmitter is assembled on a standard 
16in. x 9in. x 2 4in. deep chassis. and the valve 
base holes cut as shown in Fig. 4. If the Lab - 

gear unit is used, a drilling template is supplied by 
the makers and this should be positioned as 
indicated. The v.f.o. box is approximately Sin. 
high. 24-in. wide and 4in. deep, but should this not 
be readily available a small chassis could be used 
and a side cover fitted, access being made through 
the left hand side should repair be necessary. 
Alternatively, an Eddystone die -cast box can he 
used. The p.a. compartment is made rather on the 

large side to allow for ample ventilation. 
All wiring should be carried out in 20s.w.g. 

tinned copper, covered with suitable insulated 
sleeving. Heater leads, h.t. leads other than those 
carrying r.f. must be screened. In each case the 
metal screening must be exposed and wherever 
leads cross one another or run parallel for more 
than 3 or 4in., they should be bound together with 
a few turns of tinned copper wire and soldered and 
bonded to the chassis. The modulator section 
clamper wiring, and bias supplies should also be 
screened and decoupled with disc ceramic conden- 

e e s 

Labgear 
WBC. 

0 0 

11 Ì' 
\ RFCS t/ / 

V ! ve ) V6 
,...___./ 

0 ® 
¡¡ 

` l' 
V9 

V1o) 

1 

C33B 1 

C32 C33A 

11 

C34 
L3 il 

Fig. 4: Above -chassis layout of the major components. 
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MATERIALS FOR CHASSIS, PANEL, ETC. 
Rack panel, 19 x 10in., black crackle finish 
Chassis, 16 x 9 x 22ín. 
Chassis bottom cover, 16 x 9in. 
Box for v.f.o., 4 x 3 x 24ín. 
V.F.O. box side cover, 4 x Sin. 
All the above materials may be obtained from 
H. L. Smith & Co. Ltd. as standard ready -made 
items. 
Two p.a. box side covers, 84 x 54ín. with tin. 
flange. 
P.A. box rear and front panels, 64 x 5444in. 

P.A. box top cover, 84 x 621n. expanded alumin- 
ium. 
32 x tin. angle aluminium for top cover. 

October, 1964 

sers where indicated 
When mounting the v.f.o. box on the chassis, 

care should be taken to see that the feed -through 
capacitors should be well clear of the holes drilled 
through the chassis, avoiding any possibility of 
short circuits or ineffectiveness of the condensers. 
Before any wiring is attempted, all holes indicated 
should be drilled in the front, rear, and top of the 
chassis. To avoid confusion, a Belling type of co- 
axial socket is used for the microphone, an Igranic 
socket for the key and ordinary banana -plug type 
of sockets for the station change -over relay connec- 
tions. A Bulgin 5 -way socket is used for the h.t. and 
1.t. connection to the power supply, there being 
ample spacing across the pins to wire in the r.f. 
decoupling chokes and condensers. 

PA ANODE 
CURRENT 

40 20 t5 
Bo 1 10 

ANODE TUNING AERIAL MATCHING 

PHONE 
INPUT 

CONTROL 

CW PH 
3 

2 

1 

5 

0 

6 
7 

9 
10 

Fig. 5: Design for the front panel of the "Buccaneer ". 

The completed chassis of the "Buccaneer ". 

When assembling the p.a. stage, 
a small circular screen 3in. high 
and 2;in. diameter should be 
affixed to the chassis with the 
valve -holder screws. In the 
writer's case, this is a small alu- 
minium can, obtained for the 
asking from the local chemist's 
shop, and used for the bulk 
packaging of tablets. The metal 
frames of the variable capacitors 
in the pi- network and that of the 
harmonic trap should be bonded 
together with copper braid or 
16s.w.g. copper wire, and earthed 
to the chassis, as close to the 
cathode connection of the 807 
as possible. Likewise, the 807 
heater choke and decoupling 
capacitors should be soldered 
directly to the valve socket by 
the shortest lead possible. 

Tuning Up Procedure 
The v.f.o. should first be set to 

cover the bands as required. By 
using the bandset condenser and 
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BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.I Telephone: PRIMROSE 9090 

NEAREST UNDERGROUND: CHALK FARM. ALL GOODS LISTED BELOW ACTUALLY IN STOCK ALL GOODS ARE NEW, BEST QUALITY BRANDS ONLY, AND SUBJECT TO MAKERS' FULL GUARANTEE. PLEASE NOTE THAT WE DO NOT SELL ITEMS FROM USED EQUIPMENT NOR MANUFACTURERS' SECONDS & REJECTS, WHICH ARE OFTEN DESCRIBED AS "NEW AND TESTED" BUT HAVE A SHORT AND UNRELIABLE LIFE 

OA2 4/6 
0I32 8/- 
0740T 4/8 
IA3 2/6 
1A5 5/- 
1A7GT 7/9 
HA 4/- 
102 6/9 
1123 6/3 
I1/5 9/. 
lC6 10/6 
105 6/8 

613N'6 6/9 
61111'7 bi- 
85X8 8/9 
6C4 2/3 
005 4/- 
6C0 3/. 
6C8 3/- 
6C9 10/9 
6010 7/6 
6C12 6/- 
6C17 12/6 
6CD60 18/- 

6X5 4/8 
0Y6 6/- 
624 6/- 
7A7 12/6 
7136 12/6 
7B7 7/- 
7ÚJ 7/8 
7126 6/9 
703 16/- 
7D:5 20/6 
7D0 14/6 
7D8 15/. 

20I'5 12/3 
211A6O 7/8 
25L0 4/9 
25U40T16/9 
25Y5 7/9 
25Y5G 7/9 
25240 8/6 
2523 7/3 
25Z6GT 8/- 
279U 23/3 
28D7 8/9 
30C1 5/6 

ACIL1.U08/- 
AC/PEN 

(5) 17/6 
AC/PEN 

(7) 17/. 
AC/9G 22/8 
AC/eG;VM 

12/- 
ACTH115/- 
AC/TP 18/- 
AC/VP1 12/- 
ACVP2 20/5 

EABC80 5/8 
EAC91 8/8 
EAF42 7/8 
5834 1/- 
E841 4/9 
EB91 2/8 
EBC3 20/8 
EBC33 8/6 
EBC41 8/6 
EBC81 5/9 
EBC90 3/9 
EBC°91 6/6 

EL:37 12/3 
EL41 7/3 
E1A2 7/6 
EL81 8/3 
EL833 6/9 
ELM4 4/8 
51.85 7/8 
E136 7/3 
EL.91 2/6 
EL95 6/6 
EL300 27/- 
51.820 16/4 

KTZ41 5/8 
L63 8/- 
LN162 8/- 
1E309 7/9 
LN319 8/8 
L12 9/8 
12319 5/6 
12329 6/6 
ME41 18/- 
14E91 12/8 
MH4 3/6 
MHD4 8/- 

Q8150/159/8 
R12 6/8 
R18 29/- 
R17 17/6 
1118 9/6 
B19 6/6 
R52 9/- 
R01/240A 

64/- 
RK34 7/6 
8130 22/8 
8P4B 19/6 

U50 4/8 
U52 4/8 
U76 9/8 
U78 8/9 
C84 10/6 
U101 19/6 
1107 17/6 
U191 9/6 
U261 9/- 
(/281 8/9 
U28'2 18/8 
U301 11/3 

AF125 1018 
AF126 10/- 
AF127 9/6 
BYZl3 11/6 
0113 9/6 
GDB 6/6 
GD14 30/- 
GET103 7/- 
GET104 10/- 
OET10617/6 
0ETI1112/- 
GET113 6/9 106 9/6 8CH6 5/. 7H7 5/9 30C15 9/- ATP4 2/8 EBBW/ 5/6 5IJ322 18/6 MHLD812/6 8P13C 12/6 U329 9/- GET114 8/6 

1F1 6/9 6CW4 24/. 7R7 12/6 30018 10/6 A'Z1 5/9 58E83 7/8 E1.L80 20/6 MLO 6/9 8P41 2/- U339 9/6 GETS7210/- 
11`2 2/8 8D1 1/6 707 14/8 3015 5/9 A231 6/6 EBF89 6/8 EM4 17/9 M9413 20/9 81,42 12/6 U403 9/9 GET873 9/8 
1F':3 8/8 0D3 9/6 7Y4 5/- 30F1.1 9/3 AZ41 6/6 E13L21 8/- E1134 11/6 M9P4 19/- 8P61 2/- U404 8/- GET874 9/6 
1F131 9/9 6136 3/- 77,4 4/6 30L1 5/6 3:36 9/9 F.C52 4/3 EM35 12/- MU12/144/6 6125 27/2 U801 16/8 GEX35 3/- 
1FD9 3/13 6E5 9/6 802 2/6 30L15 9/8 B319 5/8 EC53 12/6 EM7I 18/6 113140 8/9 9U61 9/6 U4020 6/6 0E1136 10/- 106 6/- 6F1 9/6 9BW8 9/6 30P4 12/3 BL63 10/6 ISC54 6/- EM80 6/8 N37 28/8 T41 9/. VMP4G 11/9 GEX45 6/6 IH50T 7/9 6E5 6/3 9D2 8/- 30P12 7/6 Cl 12/6 EC'70 9/9 EM81 7/- N78 26/- TDD2 12/6 VM84B 12/. GEX0411/8 
11.4 2/3 6F6G 8/9 9137 7/6 30P1ü 6/- C1C 12/8 EGG 39/6 51284 6/9 N108 26/2 TDD4 8/- VP2 8/6 0EX8815/- 
11.A6 16/10 6F9GT 7/6 1001 8/9 30P19 12/8 (xH35 12/8 EC50 2/3 EM85 8/9 N339 19/- TH43 19/- VP2B 9/6 MATIOO 7/9 ILDS 4/. 6F8 6/- 1002 12/3 30PL1 8/6 CK506 6/6 EC91 8/- EM87 7/6 P41 8/8 TH2ICl 10/6 VP4 14/6 MAT101 8/6 
11.N5 9/6 OF1I 17/9 10131 7/- 30PL1S 9/6 C1.4 19/8 EC92 6/8 EN31 10/- POl 2/6 T1130C 14/6 VP4A 19/6 MAT120 7/9 INSGT 8/6 6E12 8/- 1OD2 11/8 30PL1412/6 CL:33 11/6 ECC31 7/8 EN91 9/6 PABC80 6/9 TH233 6/9 VP4B 20/6 MAT121 8/6 
11'1 5/9 6F13 4/9 DM 10/- 30A5 19/8 ('VO 2/8 ECC32 4/- EY51 6/6 PC86 10/8 TP22 6/- VPI3C 7/. 0A6 8/- IP1O 4/6 68'1.4 28/8 10F9 9/9 35L60T 8/9 CVO 10/8 EUC34 21/7 EY81 7/8 PC88 14/7 TP25 9/- VP23 2/6 °A10 6/6 11'l1 5/3 6016 6/9 10F18 9/9 36W4 4/8 CV85 14/8 ECC35 6/- EY83 9/8 PC95 11/8 TP262017/8 VP4I 6/- OA70 8/- 
1115 4/- 0F16 6/9 10LD3 8/8 3523 14/6 CV271 12/6 ECC40 7/- EY84 9/6 PC97 7/8 TYBOF 11/8 VP133 9/9 0A73 8/- 
184 5/- 6F17 12/6 10LD11 9/6 3524GT 9/6 CYI 16/9 E(X781 3/8 EY80 6/8 PC(784 6/8 UABC80 5/- VR75 21/- 0A79 8/- 
185 3/8 6F18 13/6 10P13 8/8 35760T 5/9 CY1C 8/8 ECC82 4/6 EY88 8/9 P(x85 6/9 UA1'42 7/- VR105 6/6 0A81 3/- 1'12 29/- 6E19 4/6 10P14 11/8 39 2/6 CY31 5/9 ECC93 4/6 EY91 3/- PCC88 10/6 UB41 10/6 VR350 4/9 0A85 8/- 
1T4 2/3 6F23 6/3 11D3 17/6 408llA 6/6 DI 1/3 EC084 6/8 5735 4/6 PCCB9 7/9 UBC41 6/8 VT01A 7/- 0A88 4/- 
11/4 6/6 6F24 9/8 11D3 17/6 418TH 15/. D15 13/6 ECC85 5/9 EZ40 6/8 PCC189 10/6 UBC81 6/8 VT601 8/- OA90 3/- 
11;5 5/8 6F"26 5/- 11E1 15/- 42 5/- D42 10/6 F.CC88 8/9 5241 6/- PCF80 5/6 11131,80 5/9 VU111 6/- 0A91 3/- 
2A7 12/6 6F32 3/. 11E3 17/- 43 10/- 1)83 5/- ECC91 8/- EZ80 3/9 PCF82 6/8 UBF89 6/9 VU120 10/- 0595 3/6 
2(^28 2/9 0E33 3/8 12A8 2/3 4526 15/- 1)77 2/3 EWI8911/8 5281 4/- PCF84 8/6 115L21 9/9 VU120A10/- 0A210 9/8 2013C 7/- 6GO 2/8 12A8 16/6 50A5 21/10 DAC32 7/9 1:CC80416/4 5290 8/9 PCF88 7/9 1.10192 8/8 VU13S 7/- 0A211 13/8 2021 5/6 6116 1/6 12AG8 8/6 5085 6/6 DA1,91 3/6 ECC80716/- FG 8/9 PCF805 10/6 U(2784 8/9 W21 5/. 0018W 85I- 2P 23/3 6J5G 8/- 12ADO 9/6 5005 We DAF96 5/9 ECF80 6/- FC13 14/6 PC1.82 6/6 UCC85 6/6 W42 20/6 0C19 25/- 2%2 3/- (MGT 4/3 12AE6 8/- 50CD8040/9 DCU90 8/8 ECF32 6/3 FC13C 17/- PCL83 7/9 UCF80 8/9 W6161 24/6 OC22 28/- xA¡ 3/9 636 3/- 12A137 5/- 50L0GT 6/3 DD4 12/6 ECFBf, 11/6 FW4/5006/6 PCL84 7/- UCH21 8/8 W63 10/6 0023 67/- 355 6/9 6J70 9/8 12AH8 10/9 52K11 1418 D1)41 10/6 ECF80424/- FW4/8008/6 PCL86 7/6 UCH42 7/- W76 3/6 0C25 12/- 
:3B7 5/- OJ7GT 7/- OSATO 4/6 53KU 14/6 DDT4 8/- ECHI 23/8 GT1C 9/9 PCL86 8/9 UCB81 6/6 W77 2/8 OC26 26/- 3D6 8/9 6J8 12/6 12AT7 8/6 72 8/6 DET25 7/6 EC1121 9/9 GUSO 55/- PCL88 12/6 UCL32 7/9 W81M 5/9 0028 24/6 3Q4 6/8 OKOOT 9/6 12AU0 5/9 77 6/- DF33 8/6 EC113:3 22/8 GZ30 7/- PEN4DD UCL83 8/6 W101 28/2 0029 26/6 3Q50T 7/. 8K70 1/3 12AU7 4/6 78 9/9 1./F68 19/- 5C1135 8/3 0232 7/6 25/- UF41 6/9 W107 10/6 0035 18/- 384 4/6 OK70T 9/- 12AV6 6/6 80 9/3 DF72 30/- ECH42 7/6 GZ33 17/6 PEN40DD UF42 4/6 W729 17/6 0036 21/6 3V4 6/8 8K80 8/8 12AX7 4/6 83 22/8 DF91 2/3 ECH81 9/9 GZ34 10/- 84/- UF80 6/8 X14 7/9 OC41 8/- 401 3/9 6K8GT 7/9 12AY7 9/9 83V 8/- DF98 5/9 ECH83 6/6 0Z37 14/6 F5N45 7/- UF85 6/9 X18 6/9 0042 5/- 5R40Y 8/6 6E25 24/- 12BA6 9/9 85A2 6/6 DF97 10/- ECH84 9/8 H30 6/- PEN45DD UF86 9/- X24 18/6 0C43 12/8 5T4 7/- 611 10/- 128E6 4/9 90A0 67/6 DH30 15/6 ECL80 8/- H63 6/9 12/- 13F'89 6/- X41 16/- 0044 8/3 
51140 4/6 1:.60 6/6 125H7 6/- 90AV 87/6 D1163 9/- ECL82 7/- HABC809/3 PEN46 4/3 UL4I 6/9 XO1 6/3 OC44PM11/- 
5V4(1 7/8 61611 9/- 12E1 16/9 90CG 42/. DH76 3/6 ECL83 9/8 HL2 7/6 PEN38310/8 UL44 23/8 XO3 5/9 0C45 B/. 
6Y3GT 4/8 6L7uT 4/8 12HOGT 1/6 90CV 454. DH77 8/9 ECL86 8/9 11L13C 4/. PEN453DD UL46 8/6 X64 4/6 OC45PM10/- 5Y4 916 8L17 12/6 12J5GT 2/8 9001 16/- pH81 28/8 EF6 20/6 11123 11/6 10/- 111.84 6/- X65 5/6 0065 22/6 
5Z3 7/. 8118 10/- 12J70T 7/8 150E2 16/8 DH101 25/- EF9 20/6 BL23DD6/- PENA4 7/. UM4 15/2 X60 7/8 OC66 25/- 524 7/- 6139 9/9 12K5 10/- 15002 4/6 DH10716/11 EF22 8/6 H1A1 8/9 P52654 UM34 16/10 X76M 0/- 0070 6/6 6/301.9 8/8 6L03 6/6 12K7GT 8/6 161 18/- UK32 7/9 EF3O 8/8 11L41D08/6 23/11 1/3180 8/3 XV, 20/6 0071 8/6 8A80 6/9 8LD13 7/- 12Ke0T 9/- 185BT34/11 DK40 19/6 EF37A (1/- HL42DD8/6 PEN/DD URIC 8/8 X79 27/- 0072 8/- 
6A137 4/- 6LD20 6/6 12Q7OT 8/6 2158G 6/6 DK91 4/- EF39 8/9 HL133DD 4020 17/6 U1/6 7/- X81M 29/1 0073 18/- 6AC7 3/- 6N7GT 6/- 128A7 6/9 220B 10/6 DK92 6/9 EF40 8/9 9/6 PL33 9/- UUB 9/- X101 28/6 0074 8/- 6.605 2/6 8P1 9/3 129C7 4/- 301 20/- 13K96 6/3 EF41 6/9 HN309 96/- PI.36 8/- U117 7/6 X109 26/- 0075 8/- 6AG7 6/9 6P'25 8/9 12607 8/- 302 10/6 0I33 7/- 51'42 4/9 HVR2 8/8 PL38 16/. UU8 11/6 XI18 8/8 0076 8/6 0AJ5 8/6 6P26 9/- 128117 8/- 303 16/- D1.35 6/- EFSO 2/8 HVR2A 8/9 PLeI 8/9 UU9 9/3 X119 6/8 0077 12/- OAKS 4/9 6P28 11/6 128J7 5/- 304 19/- DL63 5/3 EF54 3/. IW3 5/6 P1.82 6/8 DUOS 4/. 11142 7/- 0078 6/- 8AK8 12/6 6Q70 4/- 120117 8/- 306 18/- DL88 16/- EF73 5/- 1W4/350 5/6 PL83 6/3 UY1N 10/8 Y83 5/. 0081 4/- 
OAKS 5/6 OQ7GT 7/9 128Q7 8/. 306 13/- DL72 16/- EF80 8/9 1W4I500 6/- PL84 5/- UY21 8/- Y66 5/- OC81D 4/- 
OALS 2/3 0R70 6/8 128117 5/. 806A 12/6 DL7S 80/- 5E83 9/9 KBC32 20/6 PL500 15/9 UY41 4/6 Z83 4/6 0(781M B/- 
SAMS 2/6 6R7GT 11/- 12U50 7/- ]622 12/6 DL92 4/6 EF86 9/6 KF35 12/6 PM84 9/3 UY85 5/- ZOO 7/3 008'2 10/- 
OAMe 8/- 6E47 6/9 13D1 6/- 4033 16/- DL94 6/8 EF88 6/- KL35 11/6 PT15 10/- U30 9/- 277 3/- 0083 8/- 
0AQ5 5/9 8607 4/9 13D3 5/6 4687 71/- DL95 6/- EF89 4/- KLL32 21/7 PX4 9/- U12/14 7/8 2729 6/- 0084 8/- 6AR6 20/. 88G7 4/9 I4B6 20/9 5703 7/6 DL98 6/9 EF91 3/- ST4 9/- PX25 .8/6 U18 16/- Z749 6/3 00139 12/- 6AT6 8/9 89117 3/- 14H7 9/6 7193 1/6 DL810 10/6 EF92 2/6 KTO 15/- P131 6/- U17 5/. 2759 36/- 0C140 19/- 6AU6 9/3 6837 4/6 15D2 8/- 7475 2/9 DM70 5/- EF97 11/8 KT32 4/9 PY32 8/6 U18120 6/6 Tranetnors 00170 8/6 
OAV6 9/6 68K7 4/6 18 12/6 A1834 20/. DM71 9/9 EF98 10/- KT33C 4/- PY33 8/9 U19 48/8 and diodes 00171 9/- 6B80 2/6 69L7 5/3 19 10/6 AC042 23/3 DW4/3508/6 5E183 7/- KT36 29/1 PY80 6/- U22 6/9 AA129 4/6 00200 10/6 6BA8 4/6 88N7 4/- 19AQ5 7/8 AC044 9/- DW4/5008/6 5E184 7/- KT41 7/6 PY81 4/9 U24 12/8 AC107 14/6 OC201 29/- BBEd 4/9 86Q7 5/- 195G81320/6 AC2HL 10/6 DY88 8/9 EH90 7/. KT44 5/- PY82 4/9 U25 8/6 AC127 9/6 00203 14/- 6B05G 18/6 8857 18/6 19H1 8/- AC2pen 11/6 DY87 8/- EK2 25/11 KTOI 6/9 PY83 6/9 0/28 7/6 AD140 86/. OCP71 17/6 OBHB 6/8 6667 2/- 20D1 10/- AC2pen; EeOF 24/- EK32 5/9 KT0:3 8/9 PY88 7/9 U31 6/9 AF102 27/6 ORPI2 12/6 6BJ6. 5/8 6U40T 8/6 20D2 21/- DD 12/6 E83F 24/- 51.2 19/6 KTO6 12/3 PY800 8/- 1133 13/6 AF114 11/- eX641 10/- OBQS 4/6 6U5O 5/- 20182 11/6 AC4PEN E8800 10/- 5132 8/6 KT74 12/6 PY801 6/8 U35 16/6 AF115 10/6 T62 12/6 
OBQ7A 7/6 8U70 7/- '2011 12/6 27/2 5180F 19/9 51.38 6/9 KT88 28/- QP21 5/- U37 29/- AF118 10/- T83 15/- 
6B117 8/8 BVBO 8/9 20P1 12/6 ACSPEN/ 51148 1/9 51.34 8/6 KTW61 9/9 QP22B 12/6 1143 5/8 AF117 6/6 V10/15Al2/- 
ORRB 8/- eV60T 5/6 20P3 12/- DD 23/3 F.A50 1/6 E1.35 10/- K'l'W62 5/8 QP25 5/- U45 15/8 4F118 20/. XA102 19/6 
61187 25/- 6X4 8/9 20P4 13/8 ACOPEN 4/9 F.A76 6/9 F.L:36 8/9 K'l'W63 5/8 Q875í2010/6 1247 8/8 AFI24 11/- XA103 15/- 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSE OR BOXED, BUT MUST BE NEW 
METAL RECTIFIERS. DR51113 13 / -. URM2B and DRM3R 15/6. LW7 21 /-. LW15 26 / -, RED 7/11. 11M1 5/3. RM2 6 /3. 1(613 7/9, 11144 12/9. R615 17/8. 14486 
17/6. 14A97 19/8. 14A100 23/ -. 144124 26/8. 144163 35/6. 14E130 31 / -, 14B201 11 /6. FC101 18/9. 16RC.1.1.16.1 8 / -. FC31 21/ -, 16RD.2.2.8.111/ -. 18RE.2.1.8.1 
8/6, 18114.1.1.1.1 4/ -, 18RA.1.2.8.1 11 / -. F0116 6/ -. FC124 12/8. 8B3 10/6. C2D 9 / -. K3/40 9/.. 03D 111-. C3B 14/8. 53/20 4/8. Q3 /4 3/7. 53/50 10/4. 
ELECTROLYTICS. Can types; 32 a 32/450v. 6/9. 60 a 50/350v. 7/.. 64 z 120/350v. 8/3. 60 z 250/275v. 9/6. 100 a 400 /275v. 12/6. 100/275v. 3 /., 200/275v. 4/ -, 
0011 a 200/275v. 9/6. Tubular types: 8/450v. 1/9. 16/450v. 2/9. 32/450v. 3/9. a 8/450v. 8/ -. 16 a 18 /450v. 4/ -. 32 a 32/350v. 4/-, 8 u 16/460v. 8/9. 32/860v. 9/- 
MOLLARD Midget silicon rectifiers. Types BY100. Output 250 volte; sop. No larger than a shirt button, 7/- each. Serien limiting resistance 110. 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED 
Terms of business: -Cash with order or C.C.D. only. Post /Packing 6d. per item. Orders over £3 poet free. U.O.D. 3/6 extra. AO orders cleared du) of receipt. Any 
parcel insured against damage In transit for 6d. extra. We are open for personal shoppers 8.30 -5.30 p.m. Sato. 8.30 -1 p.m. Complete get of modern and obsolete 
valves, resistors, condenser., transformer., potentiometer., microphones, etc. wills terms of business. 8d. Please enquire for any Item not listed with B.A.E. 
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N\ 

UNUSUAL 

SINGLE SPEAKER 

SYSTEM 

\ 

s 

Price E3.15.0 for 8' model. Recommended 
8" unit -Super 8 /RS /DD £6.14.2 including 
purchase tax. 

Price E4.18.0 for 10" model. Recommended 
10 "units -Super 10 /RS /DD E10.18.8; Golden 
l0 /RS /DD £7.17.5; 10" Bronze /RS /DD E4.I2.9 
Prices include purchase tax. 

Suitable concrete pipes can be purchased 
\from builders' merchants at about 12/6 
Sand 17/6. 

Descriptive leaflet free on request from: 

A 

CONCRETE 

COLUMN 
An inexpensive col- 
umn speaker con- 
structed from a 
concrete pipe and 
fitted with a good 8in. 
or loin. unit has at- 
tracted much interest 
and admiration 
because of its clean 
open sound. 
Complete kits of 
wooden fixtures ave 
available including 
absorbent wadding 
and diffusing cone. 

////,,/'( / //A 
WHARFEDALE WIRELESS WORKS LTD. 

IDLE BRADFORD YORKSHIRE 
Grams: Wharfdel Bradford 

Phone: Idle 1235/6 

October, 1964 

OSMOR 
CHANGE OF ADDRESS 

To 

540 PURLEY WAY 

CROYDON 
(NEAR AIRPORT) 

SURREY 
(Send 3d. stamp for lists) 

Telephone 

CROydon 5148 -9 

Phone (DUKE& CO.(LONDON)LTD. 
ILFord 621/3 Romford Road, Manor Park, E.I2 
6001/2/3 Liverpool St. -Manor Pk. -10 mins. 

Stamp 
For Free 

List 

EX RENTAL T.V. SETS 
Coloured FREE >^^' I7in. 
LIST. Demonstra LI 

1 1U 0 tions daily from 
our large selection. 14m. 

12 months written - 
£7. 

1 0'0 
guarantee. 14in 20/- Carr. 17in. 30f- 

Channels for all - r -- r Personal Col - 
areas. - 

z 

lectionAdvised 
AERIALS. BBC /ITA combined Loft and room 
aerials -From 26/ -. 1 BC2 /UHF and colour 
aerials -From 37/6. SEND FOR FREE LIST 

Telephone 

Handset 

1516 pair 
G.P.O. pattern House 
to Worksho p,garage, 
inter -office, etc. 
Works off any small 
battery. P. & P. 4,6. 

VALVES 9d. each. 'Thousands available. Semi 
List. 

CONDENSERS. 100 -10 / , New. Assorted 
Ieetrolytics and pFs. P. A P. 2/6. 

V /CONTROLS. 20 -10/ -. A selection of types 
and sizes. P. S P.2 /6. 
SPEAKERS. 7/9. 6in., Sin., 7 z 4in. and 8 a 31n. 
Ex. nif 1. Salvage. P. S. P. 2/3. 
NEONS. 25 boo 2/-. (S.R.t .D.P. fittings). 
Mains tc,t,.ra, i ,i.oai, -, ,,r i..,.. P. t P. I -. 

EX- MAINTENANCE TESTED TUBES 
I7in. - 351 -. 14in. - 15f -. 

Carriage 5f- Satisfaction Guaranteed. 
REGUNNED TUBES 

Guaranteed i 21 in one year 
Carr. 1016. Add ;/\ 17 in. 
IOf- refundable 

15114 on OLD TUBE 
(110' Tubes in 12 in. 
stock). 

99/6 

79/6 

59/6 
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the dust core of the inductance, some degree of 
variation is obtained in the bandspread coverage 
of the 15pF capacitor, TC1. 

When satisfied with the coverage, the exciter 
bandswitch should be set to 3.5Mc /s and the main 
h.t. rail switched off. The drive control should be 
set at two- thirds open and key depressed. Some 
drive may be immediately apparent on the p.a. 

N R 
o 

S1C 

Coaxial 
relay 

Relay supply voltage 

To Transmitter 
To receiver 
aerial socket 

T o ATU 

Coaxial change-over 
contacts in 

energised position 
s 

Rear 
chassis 
socket 

Spare relay 
chan e -over 
contacts 

Receiver RF gain point'X' 
disconnected from earth and 

soldered to end of 
muting potentiometer 

x' 

50kí1 

Muting level potentiometer 
(fitted inside Receiver if possible) 

Fig. 6: The receiver muting and antenna change -over 
switching circuit. 

grid current meter, but whether or not current is 
indicated, the first trimmer on the multiplier, that 
is, the one immediately behind the panel, should 
be peaked up for maximum drive. These adjust- 
ments to the wide band multiplier unit should only 
be made with reference to the manufacturers' 
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details supplied with the unit. Reduce the level of 
the drive control by stages should the meter be 
overloaded. The v.f.o. should be set at 3.5Mc /s 
for this adjustment. When satisfied that the first 
trimmer is peaked at maximum, the v.f.o. should 
be tuned to the h.f. end of the band and the 
trimming procedure repeated, this time using the 
other trimmer. Now, should the drive fall off badly 
to one end or the other, further trimming should 
be carried out. The final adjustment should be 
carried out on the v.f.o. output capacitor TC2, situ- 
ated at the rear of the v.f.o. box. As the latter is 
brought into resonance, it will be observed that the 
strength of the v.f.o. signal in the station receiver 
will decrease, allowing the oscillator to be left 
running all the time without hampering reception. 

The other bands are then set up in turn, using 
the trimmers for 7Mc /s and 14Mc /s, etc., until all 
bands have been adjusted and drive is fairly linear 
across them. Final peaking adjustments can be 
carried out on these bonds with the Philips 
trimmers underneath the chassis. It is only 
necessary to obtain around 4mA with the drive 
control at maximum, to get more than sufficient 
power to drive the 807 to full input. In practice 
it is found that 1.5mA is ample when running at 
90W input on phone and c.w. For phone opera- 
tion the t.x. is adjusted in the c.w. position first, 
then the switch turned to the other mode, also, 
the input level control should be adjusted to give 
approximately 12mA standing anode current in the 
p.a. Using the mike gain control and speaking 
normally it should be adjusted until the anode 
current peaks reach the same level as when the 
key is pressed in the c.w. mode. The key is 
bypassed with a switch, so that it can be left in 
circuit if so desired. 

The relay -control switching, shown in Fig. 6, is 
self -explanatory. Care should be taken to obtain 
a relay with reasonably wide spacing for the 
antenna change -over. Send -receive switching is a 
joy to use with just the one control to change over 
the antenna, mute the receiver, allow monitoring, 
and keep a snappy QSO going without the use of 
too many hands. 

Amateur Band DX 
by G3JDG 

Top Band has been particularly disappointing. 
At one session only two stations were audible: 
G3SCP (RST599) and G3SVV (459) both calling 
CQ. 

Eighty Metres has been rather " quiet " although 
some DX has appeared. Mostly Europeans in 
evidence, SM, DJ, OK, etc., and, of course, the 
usual G sideband net up the h.f. end discussing 
everything from rhombics to rhinoceros. 

Forty Metres proves by far the noisiest band of 
the bunch and at times almost bedlam. The 1.f. 
segment has been a hive (literally) of activity, but 
phone stations seem to be harder to find these days. 
For those who can stick at it the stations are there 
in amongst the noise, the commercials, and the 
many strange squeaks and whistles peculiar to the 
7- 7.1Mc /s portion of the short -wave bands. 

Twenty Metres is by far the best DX band at 
the moment in spite of its annoying habit of fading 
out for a time. On July 28th 13 countries were 
heard in 14 minutes from 21.27 to 21.41 hrs. All 
Europe was in full swing: UT5, YO.. F2, I1, 0E, 
DJ, LZ, OH, UB5, UAI, DM, average report wa 
579. In the h.f. sector the " W's " were roaring in 
averaging 5 and 7 to 8 and easily readable in spite 
of the QRM and slight QSB. All these on an odd 
piece of wire for an aerial and no matching ATU. 

Fifteen Metres rather dead and neglected. 
Rumours of exotic DX breaking through may 
well be true but they were not audible to your 
scribe. Anyone else hear anything on this band ?? 

Ten Metres- Reputed to be dead as the prover- 
bial Dodo- sunspot cycle at its lowest -waste of 
time -" Lucky if you hear a "G ". Friends you 
have been misled! Sunday morning 26.7.64 from 
1030 to 1400hrs -OK. UA3, OKI, SP8, DJ8, DL7, 
G3, LA8, DM3 /P, OZ5, El, HB9 and GM. ALL 
ON AM PHONE. Clearly there's life in the band 
and no doubt SWL reports would be appreciated. 
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ACTON, BRENTFORD AND CHISWICK RADIO CLUB 
Hon. Sec.: W. G. Dyer, 3GEH, 188 Gunnersbury Avenue, 
London, W.3. 

At the September meeting of this society, to be held on the 

22nd, G3IGM will be giving a talk entitled "Application of Theory 
to Practice ". 

BRADFORD RADIO SOCIETY 
Hon. Sec.: E. G. Barker, G3OTO, 63 Woodcot Avenue, 
Bandon, Nr. Shipley, Yorkshire. 

Members of this society who attended the August meeting on 

the 18th heard a lecture on "Civil Defence ". 
The first meeting in September was on the 1st and was an in- 

formal evening. 

CHESHUNT AND DISTRICT RADIO CLUB 
J. V. Beavan, G3GBL, 41 Albury Ride, Cheshunt, Hertford- 
shire. 

This society meets on the first Friday of each month at the Civil 
Defence Centre, Turners Hill, Cheshunt. The meetings begin at 

7.30 p.m. when visitors and prospective members will be welcomed. 
On August 7th the Club met to hear a tape recorded lecture on 

test gear and other subjects. 
This Saturday -5th September -Club members will be operating 

a demonstration station in the playing field at Goffs Lane, Cheshunt, 
under the call -sign GB3CRC. Visitor to the site will be welcomed 
by the members and all communications will be by telephony to 
create more interest for the less technical amongst them. The 
station will be on the air from 11.30 a.m to dusk on 160 and 80 m. 

CHESTER AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: P. J. Holland, Field House, 19 Kingsley Road, 
Gt. Boughton, Chester, Cheshire. 

After the activity of Net Night held at the beginning of August, 
members settled down to open discussion on the 11th. An open 
night on the 18th once again provided the opportunity for quite 
a ragchew amongst members. 

CLIFTON AMATEUR RADIO SOCIETY 
Hon. Sec.: J. Rose, G3OGE, 63 Broomfield Road, Beckenham, 
Kent. 

Recent additions and alterations to the Club's aerial array have 

made it possible to increase activity on 144 Mc /s. and 70 cm. 

On August 16th, members took part in the second 3.5 Mc/s. 

d.f. contest. 

DERBY AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: F. C. Ward, G2CVV, 5 Uplands Avenue, Little- 
over, Derby. 

This Society's mobile rally which is hold annually at Rykneld 
School, went off successfully on August 16th after preparations 
had been finalised a few days before at a meeting on the 12th. 

GUILDFORD AND DISTRICT RADIO SOCIETY 
Hon. Sec.: D. H. Mead, G3OXI, 41 Egley Road, Woking, 
SuIn y. 

Chóbham Common was the venue for a group of members of 
this Society working portable gear on August 21st. At the meeting 
on the 28th, members discussed plans for the demonstration 
station they are manning at this year% Guildford Town Show, 
being held the following weekend. 

NORFOLK AMATEUR RADIO CLUB 
Hon. Sec.: A. W. Preece, G3TCO, School of Biological 
Sciences, Wilberforce Road, Norwich, NOR 77H. 

Since its inception in January this year, membership of this 
society has risen to nearly 40 with Club activities likewise in- 
creasing. Recently a regular series of lectures has begun, to be 

followed by R.A.E. classes and morse practice sessions. 
New members will of course be welcomed at any of the meetings 

held each Monday, beginning at 8 p.m. 

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden, 
Halifax, Yorkshire. 

Members of this Society provided two demonstration stations 
during August, one being at the Halifax Agricultural Show held 

October, 1964 

on the 8th, and the other at Crossleys Carpets Gala held on the 15th. 
On the 16th of the month, a group of members paid a visit to 

the radio telescope station at Jodrell Bank, Cheshire. 
August ended with a ragchew night on the 19th, with no more 

dab activities until September 2nd, when Northern Heights A.R.S. 
played host to members of the Manchester Radio Society at a Pea 

and Pie Supper 

READING AMATEUR RADIO CLUB 
Hon. Sec.: R. G. Nash, G3EJA, "Peacehaven," 9 Holybrook 
Road, Reading, Berkshire. 

The Club met on August 29th to hear several members describe 
various pieces of ancillary equipment made by them for use with 
typical transmitter rigs. 

WEST KENT AMATEUR RADIO SOCIETY 
Hon. Sec.: H. F. Richards, 17 Reynolds Lane, Tunbridge 
Wells, Kent. 

The main event of this Society during August proved to be a 

very enjoyable one for all who attended. It was held on August 
30th and was in fact, a picnic at Sussex's Sheffield Park. 

COURSES OF INSTRUCTION 
BIRKENHEAD TECHNICAL COLLEGE 

It is expected that an R.A.E. course will be run at this college on 

Thursday evenings. Enquiries for membership can be made either 
to the college or to A Seed, 31 Withert Avenue, Bebington, 
Wirral, Cheshire. 

BRENTFORD EVENING INSTITUTE 
Several courses of interest to the radio enthusiast are being run 

by this Institute this autumn, including R.A.E. and morse. Enrol- 
ment for any of the classes may be made between 14th to 17th 

September at the Brentford Evening Institute. Clifden Road, 

Brantford, Middlesex. 

CENTRAL EVENING INSTITUTE 
R.A.E. classes are being held at the Lea Mason Centre of the 

Central Evening Institute in Birmingham, starting on 14th Septem- 
ber. Enrolment week commences 7th September. 

EAST HAM TECHNICAL COLLEGE 
An R.A.E. course will begin at the East Ham Technical College, 

High Street South, London, F.6, on 21st September. Candidates 
should enroll on the 14th, 15th or 16th September. 

NORTHSIDE SCHOOL 
On 21st September, an R.A.E. course begins at Northside 

School, Percy Road, Finchley, London, N.12. Morse instruction 
will also be given later in the course. Enrolment for the course 
can be made between 14th and 17th September, 

WEMBLEY EVENING INSTITUTE 
At the Copland School of this Institute in Wembley High Road, 

R.A.E. classes will be held from 21st September. Enrolments will 
be accepted between 14th and 17th September. 

WESLEY EVENING INSTITUTE 
A radio and television course will begin at this Institute on 

21st September. Enrolment can be made at the Institute in Wesley 
Road, London, N.W.10, between 14th and 18th September 

AUDIO OSCILLATOR DESIGN 

We wish to point out that the article " Audio 
Oscillator Design ", which appeared in the August 
1964 issue of PRACTICAL WIRELESS, WaS based on 

a chapter of the Mullard Reference Manual of 
Transistor Circuits, published by Mullard Limited. 

A 
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TOP QUALITY -LOW COST /C R C \AMATEUR RADIO EQUIPMENT 

BUILD YOUR SHORT WAVE STATION WITH CODAR -KITS. 

CR 66 COMMUNICATIONS 
RECEIVER 

THE FINEST 
SUPERHET 
KIT EVER 
OFFERED 

Hundreds of testimoni- 
als (can be seen at our 
offices) prove this 
highly sensitive top 
quality receiver to be 
the finest value ever offered. No technical knowledge or equip- 
ment is required. Assembled Coil Unit and I.F. Transformers are 
factory aligned. Frequency range 540 Kc /s to 30 Mc /s in 4 
bandswitched ranges. Separate Electrical Bandspread. Regenera- 
tive I.F. stage for maximum gain and B.F.O. Panel aerial trimmer, 
AVC, Standby, Speaker switches. 3 watts output for 2 -3 ohm 
external speaker. Valve line -up: ECH81, EBF89, ECC8I, EL84, 
EZ80, EM84. Tuning Indicator. Modern styling in Silver Grey 
Cabinet 16 x 64 x 81 in. 

Complete Kit, 17 -page Instruction Manual E19. 2.6 
Ready Built E21.12.6 

"S" Meter Model Kit E21. 2.6 
Ready Built E23.15.0 

Carriage on all models 6f -. H.P. Terms available on request. 

* P.R. 30 R.F. PRESELECTOR * 
Frequency range 1.5 -30 Mrs. Substantially improves the perform- 

ance of any superhet receiver. 
G4HZ writes . . 1 am 
delighted with it, it improves my 
Eddystone 640 in all respects. 
The difference with the Pre - 
selector is fantastic, o weak 
signal on 15 metres about S2 
changed to S8. On the L.F. 
Bands, unwanted noise and 
mush is cut out. 
G3RIA writes ... The results 
in conjunction with my Eddy- 
stone 888 are amazing. Signals are twice cis strong with much 
higher signalinoise ratio. A f rst -class product well worth the money. 
The P.R.30 uses EF183 Frame Grid R.F. Amplifier and provides 
up to 20 dB gain. Features include vernier tuning, gain control, 
selector switch for either dipole or end fed antenna. External 
power supplies (obtainable from Rx). Smart styling in grey and 
black. Complete, READY BUILT, with all plugs, cable. 
Now available in two models. 
P.R. 30 for external power supplies 180-250 volts H.T., 6.3 volts 
3 amp. L.T. (obtainable from receiver). L4.17.6 Carr. 316 
P.R.30X self powered with internal power supply for 200-250 
volt A.C. Will provide 200 volts up to 25 mA and 6.3 volts 
I amp. for other accessories. £7.2.0 Carr. 2/6 

CR 45 MAINS T.R.F. SHORT WAVE RECEIVER 
World -wide short wave reception, North -South America, India, 
Russia, Far East, Australia, amateurs, shipping, etc. * Separate electrical bandspread. * Three slow motion vernier drives. * Low loss polystyrene plug -in coils, 

factory aligned. * Dials calibrated in frequencies and 
degrees. * Power output 3 watts for 2/3 ohm 
speaker. * Valve line -up: ECC8I /EL84 /EZ80. * Front Panel silver and Black, control 
knobs Grey. * Provision for panel phone jack. 

Superb modern styling and Top quality components throughout. Complete CODAR -KIT, with 
valves and 3 Coils, 10 -28, 25 -75, 60 -176 metres. Instruction Manual 11 pages, less Cabinet 

E7.5.0, Carr. 4/6. 
CR 45 Cabinet Silver Grey 12 x Sk x 7in. with sliding door for easy coil changing and detachable 
louvred rear panel 28/6. Instruction Manual only 41- post free. Extra coils 419 each. * CAN BE SUPPLIED READY BUILT PRICE ON REQUEST. 

STILL AVA'LABLE! 
THE FANTASTIC 

MINI- CLIPPER 
Miniature I valve s.w receiver 
Can be built in one evening, ready 
to switch on, to bring the fascina- 
tion of Short Wave listening at 
very low cost. Complete MINI - 
CLIPPER CODAR -KIT, valve, and 
one coil 25 -75 metres. Instruc- 
tion Manual 4 pages, 36/6 carriage 2.6. 

Extra Coils 419 each. Pro- 
vision to add two- transistor 
amplifier. Electrical Bandspread 
available. Instruction Manual only 
21 -, post free. 

* IT'S HERE! CODAR A.T.5 12 WATT 2 BAND MINIATURE 
TRANSMITTER "THE tiny TX with the BIG voice" 

The CODAR A.T.5 is the newest, most compact Tx for fixed or mobile use on 
160/180 metres. 12 watts phone 15 watts C.W. 
CHECK THESE OUTSTANDING FEATURES* 
High stability new type calibrated V.F.O. 1.8 -2.0 Mc /s and 3.5 -3.8 Mt /s (up to 
4 Mc,1s export). 
Low loss air- spaced CODAR -Coil Pi -net output. 
P.A. Plate current meter, plus neon indicator. 
Plate /screen modulation. AM /CW switch and panel key lack. 
Plug changeover for 6 or 12 volt heater supply. 
Small and smart for XYL appeal. Grey cabinet only 84in. wide, Sin. deep, 4in. high. 
Base area is less than this page/ Front panel Black and Satin silver, grey and 
chrome control knobs. 
Complete, Ready Built 

Matching power supply unit for 200 -250 volts A.C. with Standby /Net /Transmit and aerial changeover 
switching, stabilised V.F.O. supply, neon standby /transmit indicator. 
12 volt mobile power supply available shortly. Transmitter or P.S.U. available separately. 

L16.10.0 Carr. 41- 

L8.00 Carr. 5r- 

CODAR -KITS are famous for PEAK PERFORMANCE, EASY TO FOLLOW INSTRUCTIONS, CLEAR PICTORIAL 
DIAGRAMS. Some of the Top Quality names who supply material for CODAR -KITS ... MULLARD, BRIMAR, JACK- 
SON, DENCO, ELECTRONIQUES, THORN, A.E.I. etc.... only the best is good enough for the high CODAR stan- 
dards which make complete success certain. 6d. in stamps brings illustrated leaflets. 

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

G31RE CANADA: CODAR RADIO OF CANADA, TWEED, ONT. G3HGQ 
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WEYRAD 
TRANSISTOR COILS 
The P50 series remain the most popular and widely used components 
Transistor Superhets:- 

P50!IAC Oscillator Coil for 176 pF tuning ... 
P50!2CC Ist & 2nd I.F. Transformers ... 
P50 /3CC 3rd I.F. Transformers 

All mounted in individual cans -f}in. diam x }in. hi 
RA2W Ferrite Rod Aerial 208 pF Tuning ... 
LFDT4 Driver Transformers ... 
OPTIA Output Transformers 
PCAI Printed Circuit Panel ... 
Constructor's Booklet 

VALVE RECEIVER COILS 

for Medium and Long -wave 

gh. 

5 f4 ea. 
5U ea. 
61- ea. 

12f6 ea. 
9f6 ea. 

I0/6 ea. 
9f6 ea. 
2F- ea. 

Our individual "H" type iron -cored coils are without equal for the construction of a wide range of 
receivers. For the simplest T.R.F. sets covering one or more wave -bands the Aerial and H.F. Transformer 
coils are ideal. The standard superhet circuit using the ever -popular triode -hexode frequency change 
layout would employ the Aerial and Oscillator coils and the coverage can be selected from 7 different 
bands ranging from 12.5 to 2,000 metres. For a really high -performance receiver an R.F. stage can be 
added by using the Aerial, H.F. Transformer and Oscillator Coils and a circuit is provided illustrating 
such a layout. 

H Coils 31 each. 

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

WEYMOUTH, DORSET 

THE COMMON 

.p.wOr.-COMO 

CORE SERIES 

BASIC ELECTRICITY (5 parts) BASIC ELECTRONICS (6 parts) 

BASIC SYNCHROS & SERVOMECHANISMS (2 parts) 

BASIC ELECTRONIC CIRCUITS (2 parts) 

WHAT READERS HAVE SAID ABOUT 
THEM- 

Thank you for sending BASIC ELEC- 
TRONICS. I read the first part last night and 
was more amazed as I read further. After reading 
the section on Filter Circuits once, I understood 
more about them than I have been able to find out 
in a whole year from the obscurities of other text 
books and manuals. Thank you for a really first 
class work ... " 

. I think the Basic Books are the best I have 
ever read, and I've read a hell o f a lot ... " 

.. A truly excellent publication, not in the 
least complicated by endless mathematics . . 

The books are excellent and contain the 
information / have been seeking for years .. . 

.. Your books seem to explain things much 
more easily. I wish they were on sale when 1 had 
to learn radio ..." 

COUPON- SEND NOW! 
To THE TECHNICAL PRESS LTD. 
112 Westbourne Grove, London, W.2. 

Please send me your FREE prospectus describing 
THE COMMON -CORE SERIES 

OR ASK YOUR BOOKSELLER 

Name 

Address 
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AMERICAN LITERATURE 

SIR,- Recent issues of your journal have, more 
often than not, included a page of book 

reviews, and this, in my opinion, well reflects the 
state of the book market which is currently being 
flooded by technical publications both from home 
and abroad. 

Many of the imported books come from the 
U.S.A. and while any additions to the amount of 
technical literature available is to be welcomed, 
much of the value of these books might be lost by 
an unwary reader in this country who does not 
allow for the very real language differences to be 
encountered in works of American origin. When 
reading books from the U.S.A. dealing with radio 
and electronics, I find it necessary to accustom 
myself to substitute automatically "earth " for "ground ", "anode " for " plate ", etc., for to 
stop, think and translate every unfamiliar term as 
it occurred in the text would be disastrous for any 
reader trying to absorb the contents. 

There is then, I suggest, a strong case for 
making available information to explain and 
clarify these differences, a sort of English/ 
American dictionary. It is probably true that 
English versions of technical works originally 
written in French, German or Russian suffer less 
from these difficulties than American books, as 
translators of foreign language books are aware 
of English expressions and take this into account, 
whereas books which come from the United States 
are left "raw" because officially both countries 
use the same language. 

If it were just a matter of substituting one word 
for another, there would be little to worry about; 
however, very often the whole approach to a 
piece of theory differs in the U.S.A. and even 
circuit diagrams and symbols have a peculiar and 
confusing appearance to the British reader. - 
JAMES GOODWIN (Scarborough, Yorkshire). 

PAST ISSUES OF P. W. 

SIR, -With reference to your "Sell or Loan" 
column, I have available every copy of 

PRACTICAL WIRELESS from 1950 to 1962, also every 
copy of Practical Television from No. 1 to 1962, 
and I am willing to give any of these issues, free 
of charge, to anyone who cares to write, enclosing 
postage sufficient to cover any issues they require. 
This is a genuine offer now that I find I am forced 
to dispose of these magazines as they take up 
more space than I can afford. -J. F. HITCHCOCK 
(86 Reigate Avenue, Sutton, Surrey). 

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 commercia 
or surplus equipment. We cannot supply alternative details for receivers described in these pages. WE CANNOT 
UNDERTAKE TO ANSWER QUERIES OVER THE TELE- 
PHONE. If a postal reply is required a stamped and 
addressed envelope must be enclosed with the coupon from 
page iii of the cover. 
The Editor does not necessarily agree with the opinions expressed by 

his correspondents. 

TRANSISTOR PREAMP 

SIR,- Regarding the Transistor Preamp on page 
358 of the August issue of PRACTICAL WIRELESS. 

When used with the power supply unit for a valve 
amplifier (Fig. 3) the output should be taken from 
C4 and the negative line. This will avoid having 
a potential difference between the preamp output 
and valve amplifier input circuits. The input 
circuits should be isolated by a 25µF 25V electro- 
lytic in series with the +ve lead to the volume 
control and input sockets ( legative to VR1 and 
sockets). This will prevent d.c. from reaching the 
tuners and gram p.u. if they are earthed to the 
amplifier chassis. 

I would also like to correspond with any radio 
enthusiasts of my own age (13).-ALAN CAMPBELL 
(30 Barnsdale Road, St. Ninians, Stirling, 
Scotland). 

POCKET SIGNAL INJECTOR 
SIR, -It would be interesting to know the variety 

of containers used by your readers to make 
the Pocket Signal Injector and also the Signal 
Tracer when they found that the specified pencil 
torches were in short supply. I see that in your 
August issue Mr. Raymond Cruise used a film 
cassette tin. Myself I turned to the little clear 
plastic boxes in which " Desogen " throat tablets 
are packed. They measure 3in. x 1 Zin. x -tin., will 
contain a U16 1.5V battery, but with difficulty, or 
Mallory cells very easily, and have the advantage 
that they do not need insulating for a.c. /d.c. work. 
They enabled me to make neat jobs of both the 
Injector and the Tracer with which I am very 
satisfied. The printing on the boxes can be 
removed with metal polish and elbow grease! 

Making the probe from 2B.A. threaded rod with 
a hand drill is by no means child's play. Unless 
the rod is supported very little filing effect is obtained from a file held on the rod and the file cannot be controlled and prevented from slipping 
all over the place. I found that I had to nail a 
thick block of soft wood to my bench and fix the 
hand drill in the vice so that the 2B.A. rod in the 
chuck lay flat on this block. Then 1 drove a good - 
sized staple into the block so that I could put 
the point of my file into it and utilise it to get pressure on the rod. Even then I found the file tended to be dragged into the staple so that it jammed and lateral movement of it was impossible. This meant another nail in the block for a file stop to prevent the jamming. Another 
nail near where the rod entered the chuck jaws 
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acted as a lateral stop and completed this Heath 
Robinson rig. After all this I had no difficulty in 
finishing two nicely tapered probes. I hope other 
readers will find this tip helpful for both of these 
neat and extremely useful instruments. -R. S. 

WELFORw (Sunbury -on- Thames, Surrey). 

SHAKE -PROOF WASHERS 

SIR, -No one these days seems to know what the 
shake -proof washers on such things as 

potentiometers and air -spaced condensers are for. 
They are supplied to prevent the whole 

component from turning when heavy- handed 
people twist the knob; not to prevent the screw 
from turning. Therefore the washer should be 
fitted to the spindle of the component before it is 

fitted to its chassis. 
It is true that some of these types of components 

are fitted with positioning lugs, in which case the 
washer should be placed on the same side of the 
chassis as the locknut. -A. MARTIN (London, 
S.W.19). 

THE IMPORTANCE OF THE RAE 

SIR, -While I am in favour of commercial 
broadcasting and think the BBC monopoly 

ought to be broken, I think the comments of W. 
Jenkins and A. Sidi, on Thermion's Caroline views 
should be put into proportion. 

I would like to say that Caroline's operation 
outside Territorial Waters is merely a protest to 
the Postmaster General for his refusal to issue 
commercial broadcasting licences, and is not an 
advocate for the issue of licences to unqualified 
operators such as we would have in a " Citizen 
Band". The RAE is not an electronic wizard's 
examination. It merely tests one's knowledge of 
basic radio theory, and most important, the 
necessary knowledge to deal with any interference 
which may result from the operation of one's 
station. 

If Mr. Jenkins or Mr. Sidi cannot be bothered to 
learn these few basic facts, then I suggest they try 
some other hobby. I can just imagine the answer 
they would give to their irate TVI -prone neigh- 
bours, to say nothing of the model enthusiast from 
down the street who has just lost a beautiful radio 
controlled plane. I should imagine it would be 
something to this effect, " Sorry mate, I don't know 
a thing about radio, I just operate it for fun ".- 
A. MAYNARD, B.R.S. 26128 (Bognor Regis, Sussex). 

(We endorse Mr. Maynard's remarks concerning 
the R.A.E.. The amateur transmitting licence is not 
a barrier to the real enthusiast. Readers interested 
in obtaining their " ticket " will find something of 
interest in the next issue -EDITOR.) 

Sir- -I would be grateful if any reader could sell or 
loon me .. . 

.. following issues of P.W.: Dec. 1961, Jan., Feb., 
Mar., Apl., May 1962, and Jan. 1963. I will pay full price for all 
copies in good condition. -J. J. BOWYER, 2 Chichester Street, 
Chester. .. the circuit and booklet of Marconi Communi- 
cations Receiver CRI00.-WAH KHAl UAW}, Department of 
Radio, Radio Malasia, Penang, Malaria. 
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. the March 1964 issue of P.W. -J. G. TAMMY. 
18 Green Park, Wilton Lawn, Cork, Irish Republic. 

the circuit and servicing data for the Defiant 
AF7. -R. W. SHEPPARD, 97 Hermitage Woods Crescent, SL 
John's, Woking, Surrey. 

circuit diagram and any other information 
regarding the PCR3 receiver.-B. GIBSON (ZS2P0), 69 First 
Avenue, Newton Park, Port Elizabeth, S. Africa 

details or handbook on the Lavoie Laboratory 
Micro Wave Frequenccyy Meter Model 105SM Serial 2876, 
covering 375 to 725Mc1s. -F. B. BLAKE, 2 Fair View, School 
Lane, Seer Green, Beaconsfield, Buckinghamshire. 

circuit or manual on the Super Skyrider Hall' - 
crafter SX 16, also the data for the D.B.20 Preselector. -R 
MCLACHLAN, 66 Haigh St., Halifax, Yorkshire. 

circuit diagram and manual for Hallíaafter 
receiver SX 28, and a circuit of about 60W c.w.iphone v.f.o. 
transmitter with a suitable s.s.b. adaptor for the same. I shall 
arrange payment through a friend in U.K. -S. L. ANAND, 
3066/5A Street No. 10, Ranjit Nagar, New Delhi -12, India. 

test instructions for Hansen Multimeter, 
Model T.S. -l. DUNNETT, 7 Lome House, Kinlochleven, Argyll. 

the handbook, circuit or any other data on the 
R1132A communications receiver. -F. H. LADD, 4 Wellington 
Close, Melbourne Park, Chelmsford, Essex. 

the manual of the R.107 set ZA 3050. -B. 
CATCHPOLE, 45 Balmoral Drive, Borehamwood, Hertfordshire. 

. circuit and any information on the receiver of 
Ex- Government Rx /Tx Model 3111 (also known as B11). -A. 
PARKIN, 9 Dawsons Rough, Shawbury, Shropshire. 

.. circuit or any information as to the connections 
of the 12 pole outlet socket of the 38 a.f.v. transceiver. -D. K. 
COOPER, d o R.E.C. & Co., Lefkara, Cyprus. 

. list of valves or the circuit diagram for Philips 
Receiver, Type BX 516 A /10. -C. K. OCRAN, P.O. Box 205 
Takoradi, Ghana 

.. the February 1963 issue of PRACTICAL WntELESs 
-S. SAtmIERN, Robera, Tonsberg, Norway. 

any aerial details or the circuit for Communi- 
cations Receiver P.C.R.3. -A. GARGETT, 30 Dryden Road, 
West Cliff Est., Scunthorpe 

any information on the Roding Transportable 
Tape Recorder.-H. WILSON, 59 Gatehope Drive, South Ocken- 
don, Essex. 

. circuit and any other details of a Crosley 
Prestotune Set. -J. SMART -OKUOKA, 7 St. George's Road, 
Coventry. 

. the August 1962 issue of PRACTICAL WIRELESS. 

-J. B. wurre, 1 Lansdown Place West, Bath, Somerset. 
issues of PRACTICAL WIRELESS dealing with 

modifications to t. he R109 A receiver. -T. R. Sstmt, Sob Alder- 
shot Road, Guildford, Surrey. 

circuit diagram and component values for the 
Ekco Car Radio CR61 /A. -P. HEARNE, 1 Derwent Close, Gossops 
Green, Crawley, Sussex. 

CATALOGUE RECEIVED 

MESSRS. Henry's Radio have recently published 
a new 1964 edition of their comprehensive 

catalogue. It comprises 86 pages and is fully 
illustrated, covering a very wide range of electronic 
components. 

Cadmium sun -cells, crystal owens, dosimeters, 
deccatrons, printed circuit etching kits, ferrite pot 
cores, geiger tubes, gamma probes and mercury 
cells, are but a few of the items listed. 

A wide range of transistors and associated com- 
ponents are included, plus a transistor equivalent 
chart and connection details. 

It is a well -produced book and much thought 
obviously has been given to its preparation. The 
price is 2s. 6d. post free and copies may be 

obtained from Messrs. Henry's Radio Ltd., 303 
Edgware Road, London, W.2. 

www.americanradiohistory.com

www.americanradiohistory.com


October, 1964 PRACTICAL WIRELESS 579 

that is, if you can see it from there! 
What is it? It's a radio -a real honest -to- goodness station - 
ge ting six stage British set so small that not even the Japanese, 
Americans or Germans have got anywhere near it. A gimmick, 
did you say? Indeed not! If you're technical, you'll see on the 
pages which follow how this cute little Micro -6 works. 

All I know is that it's loud, it's clear and there seems no end to 
the stations you can tune in. You have to build it yourself of 
course, but they say that's half the fun. This one was given to 
me ... makes a lovely present for someone, doesn't it? 

SINCLAIR MICRO-6 
the smallest set on earrn! 

AI' ports including 
transistors, cose, ear- 

piece and instruc 
tions come to 

/59s, 

MEASURES I' 5" x 13 lo" x Z" 

WEIGHS LESS THAN 1 oz. 

BUILD IT IN AN EVENING 

Technical details and more Sinclair designs 

on next pages. 

A BRITISH 
PRODUCT 

ACTUAL SIZE 

SINCLAIR RADIONICS LTD., COMBERTON, CAMBRIDGE Phone 682 
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WORLD- BEATING. 
6 STAGES FROM ONLY 3 TRANSISTORS 

IN A CIRCUIT THAT ONLY UNIQUE MATS AND APPLIED RESEARCH MAKE POSSIBLE 

CV! R4 
2.21( R7 R9 4.7 22oK 

OC3 Y F 
CS 
OJrF 

f 000pF 

"=26V 
Tri 

MAT 101 

+ Dfl 

250pP MAT100 

02 

The most advanced radio circuit 
ever made available to constructors 

The Micro -6 uses three Micro -Alloy Transistors (MATs) in a unique 
double reflex circuit. The signal selected by LI and TCI is amplified 
at R.F. by Trl and Tr2. The output from Tr2 is rectified by the 
detector stage DI and D2, and the resultant A.F. signal passed back 
to Tri. Tri and Tr2 than amplify the signal again -this time at A.F. 
Thus both Tri and Tr2 have been used twice and give a gain nor- 
mally only obtainable with four transistors. The output from Tr2 
drives Tri, the output stage, which feeds into the featherweight 
earpiece (or the TR 750 power amplifier.) Tuning is over the 
medium waveband with bandspread for easy reception of Luzern- 

' burg and A.G.C. eliminates fading. It is important to realise that 
the Micro -Alloy Transistors which the Micro -6 uses not only give 
extremely high gains and low noise levels, but they consume only a 

fraction of a mA from the two minute batteries used to power the 
set. Battery working life is over 70 hours! 

Ir 

1 

1 

1st R.F. 
Amp. 

A.G.C. 

2nd R.F. . 

Amp. Detector 

..:_. ' v 

The Micro-6 is simplicity itself to build when you 

follow the meticulously detailed instructions. 

No special tools are required to build it. All parts 

including three MAT transistors, two diodes, 

elegant white and gold case, lightweight ear- 

piece and 8 page instructions manual come to 

"TRANSRISTA" STRAP for 
wearing your Micro -6 on the 
wrist. Black or grey nylon 7/6 

Mallory Mercury Cell 
ZM3I2 (two required) 
Pack of six - 1016 

siniar- 
type 
each I/II 

MICRO-6 
SINCLAIR RADIONICS LTD., COMBERTON, CAMBRIDGE Telephone COMBERTON 682 
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SINCLAIR DESIGNS 
THE MICRO -6 
uses the smallest 
components ever 
We show here some of the corponents. 
We didn't have room for case, dial, 
earpiece and some of the capacitors, 
drawn to actual size. They include the 
smallest ever to be made available to 
domestic set constructors, being of the 
kind used in space and computor elec- 
tronics, so they have to be reliable. The 
tuning system has ingenious vernier 
control for easy station separation. 
8 page fully illustrated instruction 
manual and all parts including case, 
vernier dial and ear- 
piece, come to 59/6 
COMPLETE WITH 
BUILT -IN VOLUME 
CONTROL AND ON 
OFF SWITCH 

CAPACITORS 

DEO 
TRANSISTORS 

-feEfi&- 

'DIODES PRINTED, 
CIRCUIT 

BATTERIES N 
AERIAL 

SINCLAIR TR150 
POWER AMPLIFIER 

PERFECT FOR USE WITH THE 
MICRO -6 AND SLIMLINE 

Measuring only 2 x tin. and having its own 
built -in volume control and on -off switch, the 
TR750 has a full 750 milliwatt transformer less 
output for 10mV into 10K ohms. Frequency 
response is from 30 to 20,000 c/s within f IdB. This amplifier makes a powerful car, 

domestic or portable radio used with the Micro -6 or 
Slimline receivers, or a hi -fi record reporducer used singly or paired for stereo. There are many other uses 

for the TR750, which is available for building or ready built. 
Al! parts with 
instructions co 

3916 Ready built Asr.. me [o V and tested 

UNIQUE 
SIGIAARANTEE 

If you are not completely 
satisfied with your pur- 
chase (we are confident 
that you will be delighted) 
your full purchase price 
will be refunded instantly 
and without question. 

FULL SERVICE FACILI- 
TIES ALWAYS AVAIL- 
ABLE TO SINCLAIR 
CUSTOMERS 

SINCLAIR INJECTOR 
Using 2 MAT's it gener- 
ates and injects a test 
signal into any part of 
equipment at any fre- 
quency from I kc/s to 
30 Mc/s to locate faults 
rapidly. 
l' /s x l' / x zin. 

excluding probe. With 
full instructions. 
Invaluable to all con- 
structors. 
P 2716Parts and instructions 
come to 

Ready built 32 f6 

Build an F.M. Transmitter with 
the Sinclair Micro -amplifier 

Smaller than a 3d. piece! 
Frequency response 30 to 
50,000 c/s I dB. Power 
gain 60d B (I,000,000ti mes) 

Instructions show you 
how to make a 
broadband R.F. 
amplifier, F.M. 
transmitter or a 
sub -miniature 

hi -fi amplifier with 
an output suitable 
for any earpiece or 
even loudspeaker. 

Smaller 
than a 3d. piece 
Parts and 
instructions 28Y6 come to v VV 

SINCLAIR SLIMLINE 
EXTRA EASY TO BUILD 

Ideal for newcomers. Has 
self- contained ferrite rod 
aerial and takes standard 
PP5 battery, yet measures 
only 2(- x 'I}} x ¡in. 
This four stage receiver 
tunes over the medium 
waveband. Great power 
and quality. All parts in- 
cluding royal blue and 
gold case, earpiece and 
instructions come to 49 f6 

TO SINCLAIR RADIONICS LTD., COMBERTON, CAMBRIDGE 
'Please send items detailed below £ s. 

1 TOTAL £ 
pPor which 1 ,nclarr cashichr.q,, mnnw nrdrr. 

d. 

1 

NAME 

ADDRESS 

Phone: COMBERTON 682 

BLOCK LETTERS P.W.ICI 
1 
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SERVICE SHEETS pPg: 7/a per line or part RECEIVERS & COMPONENTS 
thereof average five words to line, (continued) 
minimum 2 lines. Box No. 1/- extra. 
Advertisements must be prepaid and 
addressed to Advertisement 
Manager, "Practical Wireless," 
Tower House, Southampton St., 

London W.C.2. 

SERVICE SHEETS for all makes of 
Radio and TV. 1925 -1964. Prices from 1/ with free fault -finding guide. 
S.A.E. inquiries. Catalogue of 6,000 
models, 1 /e, Valves, modern and 
obsolete. Radio /TV Books. S.A.E. 
lists, HAMILTON RADIO. Western 
.Road, St. Leonard's, Sussex. 

SERVICE SHEETS, Radio and Tele- 
vision, 3/e post paid. VEST AND 
EMB RY, 17 Hollgarth St., Durham. 

SERVICE SHEETS: Radio. TV, 5,000 
models. List 1/ -. S.A.E. inquiries. 
TELRAY, 11 Maudland Bank, Preston. 

S.E.S. SERVICE SHEETS for all TV 
Radio and Tape Recorders, etc. List 
1/6 plus B.A.E. SUN ELECTRICAL 
SERVICES, 38 St. George's Road, 
Hastings, Sussex, 

SERVICE SHEETS, also current and 
obsolete Valves for sale. JOHN 
GILBERT TELEVISION, lb Shep- 
herd's Bush Road, London. W12. 
Phone: SHE 8441. 

SERVICE SHEETS 
4 ea., plus postage. 

We have the largest display of Ser- 
vice Sheets for all makes and types 
of Radios, Televisions, Tape Recor- 
ders, etc., In the country, and can 
supply by return of post. 
To obtain the Service Sheet you 
require, please complete the at- 
tached coupon: , 

Front 
Name: 
Address: 

To: S.P. DISTRIBUTORS 
44 Old Bond St., London, W.1 
Please supply Service Sheets for the 
following: 
Make:.... - 

Model No Radio/TV 
Make. 

Model No. Radio/TV 
Make 

Model No.: .Radio/TV 
I also require list of Service Sheets 
at 1 /6. 

1 also require list of Manuals at I r.. 
(please delete items not applicable) 

I enclose remittance of _.... 

MAIL ORDERS ONLY 

RECEIVERS & COMPONENTS 

TRANSISTORS now half prior 
unmarked but tested packets of 16 
unmarked, untested packets of 40 
duds suitable as diodes, packets o 
SO All packets 10 / each, postage 
1/ -. Four packets post free C.W.O. 
K. R. WBSSTON (Dept. PWT), New 
Sails, Stockport. 

RECEIVERS F COMPONENTS 
(continued). 

SPEAKER REPAIRS, cones fitted. 
Satisfaction guaranteed. L. S. 
REPAIRS, Pluckley, Ashford, Kent. 

Al. , POST FREE BARGAINS. Guaran- 
teed reclaimed valves. Send for full 
list to Dept. MO /W., A.1. Radio Com- 
ponents, 14 The Borough, Canterbury, 
Kent. 

VALVES, RADIO & TV. New cheap, 
modern, obsolete. S.A.E. C. MASON, 
Pagenross House, Pagemoss Lane, 
Liverpool, 14. 

DIRECT TV REPLACEMENTS LTD., 
largest stockists of TV Components 
in the UK. Line Output Transfor- 
mers, Frame Output Transformers. 
Deflector Coils for most makes. 
Official sole suppliers for many set 
makers. Same day Dispatch Service. 
Terms C.O.D. or C.W.O. Send S.A.E. 
For quotes, Day and Night Telephone 
GIPsy Hill 6166, 126 Hamilton Road, 
West Norwood, S.E.27. 

VHF COMMUNICATION 
RECEIVER 1392 

15 valve Superhet. Covering 
95 -155 Mc /e 
(2 -3 metres) 
Police, Air - cratt and Amateur 
Broadcasts. 
Power re- 
qulred 240 -250 volts at 80mA, 6.3v at 4 amps 
Size 19 x 10 x 101n. 28.15.0. Carr. 15 / , 
4 VALVE 4 WATT AMPLIFIER 
"C" Core trans- formers. A.C. 
Mains 110/230 volts 

600 ohms or high 
impedance input. 
Output 800 ohms. 
Controls: On /Off 
switch. Gain control. Indicator light. 
Valve Inspection panel. 19 x 7 X lin. Brand 
New in makers cartons. 24.5.0. Carr. 12/6. 

TRANSMITTER. 1.75 -18 Mc /e 3 waveband 
tuneable, grid modulation using 813. Used 
complete with all valves, circuit 87.10.0. 
Carriage 10/ -. 
MOVING COIL HEADPHONES. BRAND 
NEW. Chamois padded, complete with Jack 
plug 15/9. Post 2/ -. 

ROTARY TRANSFORMERS. 12V DC 
input. 300V DC. 120mA output, note size 
only 41 x 21n. 15 /, Post 2/6. 
R.C.A. AR86D RECEIVERS. Brand New. 
£75. Carriage 30/ -. 

POWER UNIT. Type ZE12. Designed for 
Canadian No. 52 receiver. 52 /8. Carr. 5/- 

All No. 16 set parte available. 
Many other bargains. S.A.E. all enquiries. 

NEW VALVE TESTERS £12. 
Molineux, Lowfleld Heath, Sussex. 

TRANSISTORS! Give -away price. 
NKT124 /5 Power Type. 6 for 10/. 
25017 4W, up to 60mc /s, 5/ each. 
Post free. G. F. MILWARD, 17 Peel 
Glose, Drayton Bassett, Staffs. 

R & R RADIO & T V SERVICE 
Deft. P.W, 

44 MARKET STREET. SACO?, LANCS. 
Telephone 406 

SALVAGE VALVES Tested before dispatch 
6713 4/6 101414 9/. PL82 3/6 20P4 616 
61.18 4/6 209n 6/8 L801 7/6 30P16 6/. 
EFBo 1/e 30P4 7/. IOF1 ire Ptx:84 4/- 
ECC62 3/. 6F15 6/- 201:2 6/6 PCL83 6/- 
ECL80 8/6 E1891 1/- 30FL1 6/- PY81 sie 
3070 6/. EF86 61- PY32 61- U301 6/- 
P1,38 5/- 6/30L2 4/- 61340T 6/- 101413 9/6 
7C780 4/- 201.3 6/- 091 2/6 2001 2/- 
P1,81 6/- 30PL1 4/- E0081 8/- 80P12 6/- 
PZ30 b/- PL36 si- 5180 4/ l'í'82 6/- 
U329 9/- PCL82 5/- 
Speaker., Ex -TV. sin. round, 6 x 41n. 3/8; 8h,. 
round, 2!. 
Line Ontput 

a / -1 poet 
Translormen available. 81MO .e 

model No. 
Turret Tuners, e/ -, poet 2/.. 
Sean Polls etc. Quote set model No: with all en- 
quiries and B.A.E. for prpmpt reply. All goods 
subject to .atlstactlon or money retunded. 

RESISTORS! You can't resist this! 
4W, 1W, 2W Polythene wrapped on 
cards of 10. Mixed values and watt- 
ages. £2110/ per 1,000, G. F. MIL - 
WARD, 17 Peel Close, Drayton 
Bassett, Staffs. 

"HEATHKITS" can now be seen in 
London and purchased on easy 
terms. Free brochure. DIRECT TV 
REPLACEMENTS 

CEMENTS 
LTD.. Dept. 

PWI/9, 
S.E.27. GIPsy Hill 8186. 

A. J. THOMPSON 
"ELLIN(i LODGE" 

CODICOTE, IIITCHIN, HERTS. 
phone: CODICOTE 24a.... 

Receivers, Marconi CR100. 80 kc /s to 30 
Mc /s. Crystal filter, B.F.O., two r.f. stages, 
etc. Good condition and working order. 
£18/10/- carriage IL Control Units No. 1 

for 52 Set. These contain pair of good 
quality chamois padded headphones. low 
impedance, and microphone, Morse key, 
hand generator, bell, etc., 27/6, carriage 7/8. 
Silicon Rectifiers. I amp., 70 p.i.v. Only 
ed. each. post 3d. any number. American 
Morse Keys with lead and lack, 8, post 1/-, 
Power Unite 230v. A.C. for Rll , P104, or 
R1392 £2.5.0. carriage 10/ -. 
(Carriage charges apply to England and 
Wales only). 

40/42 PORTLAND. 
ROAD. W i RTHING 

FOR SALE 

HAMMER FINISH PAINT. The 
modern finish for all electronic 
equipment. (Not crackle finish). Just 
brush it on, no stoving. the effect 
appears at once and dries in 20 
minutes. Blue or pewter 24os. tins 3/5, 

3 pint 7/6. 1 pint 15/ -. From radio 
& model shopsor post freefrom us. 
Trade Supplied. FINNIGAN SPECI- 
ALITY PAINTS (pw). Mickley Sq., 
Stocksfleld, Northumberland. 
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SUPER BREAKDOWN UNIT 
Remote Control Unit Type F. New in 
sealed cartons, containing P.O. Relay 2,000 
ohms Resistance, 100 volt Plessey Hand 
Generator, Telephone Ringing Bell A.C. 
8 amp Morse Key on base, 2 D.P. D.T. 
Key Switches, Double Phone lack, moulded 
5 position 6 pole Yaxley Switch, Induction 
Coil tapped 1 -17 -33 ohms, 7 Brass Screw 
Terminals on panels, plus Resistors, Con- 
densers, Pointer Knobs. Ali in a handy 
metal box with hinged lid and side fasteners. 
Also web carry strap. Size 104in. x IOin. x 
7M., 251 -, post free. Or items may be 
purchased separately. Relay 51 -, Hand 
Generator 716, Bell 51 -, Morse Key 416, 
Key Switches S1- pair, Double Phone Jack 
216, Yaxley Switch 21- Ind Coil 21 -, Termi- 
nals 7 for 2f -, all post free. 

Also available Key Switches. 4 pole 
2 throw 316 each or 3 position D.P. 
plus D.P. centre off S1 -or rotary switch 
6 pole 3 way 31 -. 

Bank of 4 Pye Sockets with plugs and leads 
Sf- set. Ever Ready Batteries, 90 volts plus 
44 volts 4'6 each. 

Plessey 2- 4 -12 -25 way plugs and sockets, 
all 51- pair. 

Jones Plugs and Sockets 4 -12 -18 -24-32 way 
all 51- pair. 

Special Lightweight 7in. x 4in., 3 ohm P.M. 
Speaker, 6f -. 
Metal Frames, suitable for stock, Job Cards. 
Bins, Crates, 24in. x 5in., 1216 per 100- 
24 per 1,000. 

181ss. RACK FITTING CABINET. 
34' high by 21' deep with telescopic 
drawer slides. Louvred sides, back and 
top. Brand new Swedish make, £4.4.0 
only, plus B.R.S. delivery. 

ECR Tube with Screen and Base. with 
ECR 35 data, 25/ -.. 

5UP7 Tube with Screen and Base, with 
data, 30/ -, 

20ft, Steel Telescopic Mast. 50 / -, 

COLLARO 
AUTO CHANGE 

3 speed Gramophone Decks 
Tested and guaranteed 
Post free 50/- each 

Brown or Cream 

Copper Lathinate Board, single or double 
sided, 5/- per square loot panels. either 
type aft. by 4ft., 33/.. 

High Stab Resistors. 5% 6d., 2% 9d., 
1% 1 /., Every six packed in 7- compartment 
linen finish component box. Unmarked. 

Speakers. 3 ohm P.M. Sin. 5/ -, 611. 8/ -, 
7 x 41n. 7/-, 81n. 8l -. loin, 1216. 

U.K. ONLY 

E. R. NICHOLLS 
:Mail Order and Het ail Shop: 

46 LOWFIELD ROAD 
nK SHAW HEATH, STOCKPORT 

CHESHIRE 

FOR SALE 
(continued.) 

TESTED TRANSISTORS 

All new, few equivalent. 
0A202 

If- each, Red or White Spots. 

21- each, XAI01, XAI02, XBI03, 
0A90, 0C430, XAII2, XAIII. 
3f- each, 0C44, 0C45, 0070, 
0071, 0081, OC81D, 0C200, 
GET16. 

4f- each, AFI I4, AFI15, AFI17, 
OC 170, OC 171, SX658, XU6I I . 

51- each, 0072, 0C139, 0C140, 
0C204, ORP60, BY100, GETS. 

10f- each, 0C35, 0C26, 0C28, 
GET57, 2S013. All new, low 
equivalent. 

ZENER DIODES 4.7 v. to 33 
volt ,1- watt, 316 each. 1.5 watt, 
5f- each, 7 watt, 61- each. 

Send 3d. stamp for Full 
Price List, and Free Equiva- 
lent Chart. 

B. W. CURSONS 
78 BROAD STREET 

CANTERBURY, KENT 

SURPLUS SWITCHES, Capacitors, 
Valves, Transistors, Transformers. 
etc. New, very cheap. S.A.E. list. 
Rosedene, Eversholt, Bletchley. 

MORSE E EASY 
The famous RHYTHM RECORDED 
COURSE ruts the practice time down 
to an abso:ute minimum! 

One student, aged 20, took only 13 
DAYS and another, aged 71, took 6 
WEEKS to obtain a G.P.O. pass 
certificate. If you wish to read Morse 
easily and naturally enclose 6d. in 
stamps please for full explanatory 
booklet. 

TO G3CHS. 45 GREEN LANE. 
PURLEY. SURREY 

CONDENSER BARGAIN! Miniature 
paper condensers, fin. x sin. Ideal 
for transistor sets, .0001, .001, .002. 
.005, .02, .04uf. Your choice 7/8. per 
100 or £3 per 1.000. G. F. MILWARD, 
17 Peel Close. Drayton Bassett, Staffs. 

2401!11 ELECTRIC POWER ANYWHERE 

CITMIN from 12 n11 CAR BATTERY ert AMERICAN DYNAMOTOR UNIT 
Iem 12t,ul/ul2M/2I11 /1 150 a 221 well. 
1,01,1 11 Mr/151011.101111115515 al.11 
serria1 AUK Illt IrCia 10511111117. ph: 
nlñrlIIlmhI. Iris. 01117/8 SssirÍltl. 
5,1 llanl aeeleil hr full illUlrael 1,1,11 

'snlallll[ ROWRS, tlse,uns, lall. 

FOR SALE 
continued 

ELECTRIC 
SOLDERING -IRON 

eZZ4s- 0 
FANTASTIC 

BARGAIN OFFER 
I Ightwelght Pistol 1; rip handle 
4/I watt. 240/250v, A.C. Solid 
copper bit. Detachable handle 
Corms cover for iron when not in 
Ise. With 4lft. Safety 3 -_ore 

flex. Indispensable for 
()NIA every home handy- 

man. A boon to model 
makers and a necessity 
tor every wireless en- 
thusiast. Offered to P. & P. 1, von at this new amaz- m price. 

C. H. SERVICE, (Dept. P.W.3) 
Lusted 11011 Lane, 'l'atslield, Kent 

SOUND RECORDINGS 

A UNIQUE BUY! Recording Tape, 
top brand, 5 }in. 1,200ft. 19/61 7in., 
2,400ft., D.P. 28/6. P and P. 1/6 per spool. Bargains in all sizes. S.A.E. 
for list. E. C. KINGSLEY AND CO., 
132 Tottenham Court Road, London, 
W.I. EUSton 6500. 

RECORDING TAPES 

ANOTHER SPECIAL 

PURCHASE OF 

III -FI RECORDING 
TAPES 

Standard 
3 in. x 150 ft. ... 3!- 
5 in. x 600 ft. 10 /- 
5 in.x 900 ft. 13/- 
7 in. x1200 ft 15/6 

Long Play 
5 in. x 900 ft. 13/- 
5; in.x1200 ft. 15/6 
7 in. x1800 ft. 23/- 

Double Play 
5 in. x1200 ft. -.. 26/- 
51 i n.x 1800 ft. ... 29/6 
7 in. x2400 ft. 35/- 

Send for Lists, stocks limited 

C.W.O. or C.O.D. extra 
Please add 1/- for Post 

DIAMOND (Mail Order) 
PRODUCTS 

(Dept. PT) MBC /DIA 
LONDON, W.C.I 
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WANTED 

A PROMPT CASH OFFER for your 
surplus brand new Valves and 
Transistors. R.H.S., Beverley House, 
Manaville Terrace, Bradford 7. 

WANTED 
VALVES ONLY 

Must be new and boxed 
Payment by return. 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

WE BUY new valves for cash, large 
or small quantities, old types or the 
latest. Send details, quotations by 
return. WALTONS WIRELESS 
STORES, Lb, Church Street, Wolver- 
hampton. 

WE BUY new Valves and transistors, 
Amplifiers, Short -wave Receivers and 
Components, etc. A.D.A. MANUFAC- 
TURING CO., 116 Aifreton Road, 
Nottingham. 

NEW VALVES WANTED 

Any type, or quantity 

CASH PAID 
R.S.T. Valve Mail Order Co. 

21IA Streatham Road 

Mitcham, Surrey 
Telephone; MITCHAM 6202 

MISCELLANEOUS 

ALUMINIUM 
Bbeet for Radio Chassis and general 
we. Cut to size. Also Brass, Copper, 
steel. etc. in Sheets. Tubes, Rods, 
Foils. Sections, etc. Write for FREE 
ILLUSTRATED PRICE LIST. Callers 
welcome. 

SENMOR METALS, Dept. R/6 
Si St. Jetas Road. Isleworth, Middx. 

IBL: 6017 

CONVERT ANY TY SET into an 
oscilloscope. Instructions and dia- 
grams 12/8. REDMOND, 26 St John's 
Road, Hove, Sussex. 

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., IS Maude Street. 
Darlington, Dorhant. Send lid. stamp. 

EDUCATIONAL 

CITY AND COUNTY OF BRISTOL EDUCATION COMMITTEE 

BRISTOL TECHNICAL COLLEGE 
Principal: E. Poole, B.Sc. (Eng.), M.I.Mech.E., M.I.Prod.E. 

CAREERS IN RADIO AND RADAR 

Marine Radio Officers 

2 -year full -time course for young men 
aged 16 upwards, leading to 1st and 2nd 
class P.M.G. Certificates and M.O.T. 
Radar Maintenance Certificate. 

Conversion Course (2nd class to 1st class). 
R.T. Courses (for Full or Restricted 
Licence). 

Aircraft Radio Maintenance 
Engineers 

2 -year full -time course for A.R.M.E. 
Licences, categories A & B. 

Courses for Radar Rating in association 
with the above. 

Training given on the latest types of Marine and Aircraft Equipment in newly equipped 
Laboratories at 

THE SCHOOL OF RADIO AND RADAR 
Senior Lecturer: F. E. Barltrop 

For details write to 
The Registrar, Bristol Technical College, Ashley Down, Bristol 7 

RADIO OFFICERS see the world. 
Seagoing and shore appointments. 
Our many recent successes provide 
additional trainee vacancies during 
1964/65. Day and Bearding Students. 
Grants and scholarships available. 
Stamp for Prospectus. WIRELESS 
COLLEGE, Colwyn Bay. 

b V b$ - 4 ac 
2a 

DON'T FUMBLE 

with Formulae. 
Master Mathema- 
tics quickly and 
easily the Under- 
standable Way. 

The Dryden School of 
UNDERSTANDABLE MATHEMATICS 

II J. Dryden Chambers, Oxford 
St., London W.I. 

Name 

Address r.. 

1st lesson 

and details 

FREE 

THE INCORPORATED PRACTI- 
TIONERS in Radio and Electronics 
( I.P.R.E. Ltd.). Membership Condi- 
tion booklet 1/. Sample copy of 
I.P.R.E. Official Journal 2/- post free. 
Dept. B Secretary, 32 Kidmore Road, 
Caversham, Reading, Berks. 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progressive 
post in Radio, TV and Electro- 
nics. Expert tuition for I.E.R.E., 
City & Guilds (Telecoms and 
Radio Amateurs'), R.T.E.B., 
etc. Many unique diploma 
courses incl. Colour TV, Elec- 
tronics, Telemetry & Com- 
puters. Also self -build kit 
courses -valve and transistor. 
Write for FREE prospectus and find out 
how ICS can help you in your career. 

ICS DEPT. 541, PARKGATE ROAD 
LONDON. S.W.11. 

BECOME " TECHNICALLY QUALI- 
FIED" in your spare time. Guaran- 
teed Diploma and Exam Home -study 
Courses in Radio, TV Servicing and 
Maintenance. R.T.E.B., City and 
Guilds, etc. Highly informative 120 
page 

LLFGEU (Dept. 63), 148, o 
CHAMBERS 

London, E.C.1. 

BOOKS & PUBLICATIONS 

FIND TV SET TROUBLES IN 
MINUTES from the great book, The 
Principles of TV Receiver Servicing. 
10/6 all book houses and radio whole- 
salers. If not in stock from Dept. B 
Secretary, 32 Kidmore Road, Caver - 
sham, Reading, Berks. 

SITUATIONS VACANT 
A.M.I.Meoh.E., A.M.I.E.R.E., City & 
Guilds, G.C.E., etc., brings high pay 
and security. " No pass -no fee " 
terms. Over 95% successes. For 
details of Exams and courses in all 
branches of Engineering, Building, 
Electronics, etc.. write for 148 -page 
handbook - FREE. B.LE.T. (Dept. 
242B1, London. W.8. 

RADIO TECHNICIAN 
A number of suitably qualified candidates 

will be required for training, leading to 
permanent and pensionable employment. 
(Normally at Cheltenham but with oppor- 
tunities for service abroad or appointment 
to other U.K. stations.) 

Applicants must be 19 or over and be 
familiar with the use of Test Gear and have 
had Radio /Electronic workshop experience. 
They must offer at least "O" level GCE 
passes in English Language, Maths and /or 
Physics, or hold the City and Guilds Tele- 
communications Technician - Intermediate 
Certificate or equivalent technical quali- 
fications. 

Pay according to age, e.g. at 1'9 022, at 
25 £929 (highest pay on entry) rising by 
four increments to L1,067. 

Prospects of promotion to grades in 
salary range 1997- L1,634. 

Annual Leave allowance of 3 weeks 
3 days, rising to 4 weeks 2 days. 

Normal Civil Service sick leave regulations 
apply. 

Apply: 
RECRUITMENT OFFICER (RT 37) 

Government Communication 
Headquarters, Oakley, Priori Road, 

Cheltenham. 
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SITUATIONS VACANT 
(continued) 

TV and Radio- A.M.I.E.R.E., City 
& Guilds. R.T.E.B. Cert., etc., on 
" No pass -no fee " terms, over 95% 
successes. For details of exams and 
home training courses (including practical apparatus in all branches 
of radio; TV and electronics) write 
for 148 -page Handbook -free. B.I.E.T. 
(Dept 242G I, 29 Wright's Lane, 
London. W.8. 

I.E.R.E., CITY AND GUILDS and 
R.T.E.B. exams. Specialised I.C.S. 
home -study course will ensure 
success. For details of wide range of 
exam and diploma courses in Radio 
TV and Electronics, also new practi- 
cal courses with kits, write to I.C.S. 
(Dept 542), Parkgate Road, London, 
S.W.11. 

RADIO AND TV Exams. and Courses 
by Britain's finest Home -study School. 
Coaching for Brit.I.R.E., City and 
Guilds, Amateur's Licence, R.T.E.B., 
P.M.G. Cert., etc. FREE brochure 
from BRITISH NATIONAL RADIO 
SCHOOL, Russell Street, Reading. 

PUBLIC APPOINTMENTS 

RADIO 
AND TELEVISION 
SERVICING 
Civilian Instructional Officer, Grade Ill 
required for Vocational Training super- 
numerary duties at H.M. Prison, The 
Verne, Portland, Dorset. 

The successful candidate will be re- 
quired to carry out relief duties at Home 
Office (Prison Department) establishments 
in England and Wales. 

Salary L, 1096 to £1181, plus E54 environ - 
ment allowance per annum. 

Prospects and pensionable employment 
44 hour week and holidays with pay. 
Quarters not provided. Candidates must 
be at least 30 years of age on 1st October, 
1964. 

Qualifications 
Full apprenticeship plus at least five years 
practical experience in radio and television 
or;and electronics servicing. City and 
Guilds Certificate (or equivalent) is desir- 
able. Teaching experience would be 
considered an additional advantage. 
Write to: 

ESTABLISHMENT OFFICER 
Home Office, 8.331, Horseferry House. 

Dean Ryle Street, London, S.W.I. 
Closing dace 18th September, 1964, 

METAL WORK 

CABINETS CASES 
CHASSIS 

Anything in metal. "One -offs" a pleasure. 
Send your drawing for quote 

Stove enamelled in any professional finish 

MOSS, WATSON 
40 Mount Pleasant Street, Oldham, 
Lancs. MAIN 9400 

METAL WORK. All types cabinets, 
chassis, racks, etc.. to your specifica- 
tions. PHILPOTTS METAL WORKS 
LTD., Chapman St., Loughborough. 
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BLIXT 

THE NEW 

SOLDERING IRON 

FROM SWEDEN 

No fumbling with BLIXT, the 
one -hand operated soldering 
iron. The trigger mechanism 
feeds solder direct to the point 
where it is required. Your other 
hand is, therefore, free to hold 
wires or components in position. 

Full details from Sole U.K. Agents 

OLIVER DOW LTD 
877a High Road, Finchley, London NIL 

Tel. HIL. 0291. 

COMMISSION AGENTS WANTED 
TRADE ENQUIRIES INVITED. 

NEW VALVES! 
Guaranteed Set Tested 

24-HOUR SERVICE 
1R5, 155, 1T4, 3S9, 3V9, DAF91, DF91, D591, 
DL92, DL94, SET OF 4, 14/-. 
DAF96, DF96, DK96, 01,96, SET OF 4, 22/-. 
0A2 3/9 DL35 8/- PCL83 7/9 
1D5 4/9 DL32 4/3 PCL84 7/- 
1R5 4/3 DL94 5/- PL38 7/9 
1S5 3/3 DL96 5/8 PL81 8/8 
1T4 2/3 EB91 1/11 PL82 5/- 
3S4 4/3 EBC41 6/3 PL83 5/- 
3V4 F/- EBF80 5/6 P1.89 5/- 51'3GT 5/- ECC40 6/9 l'Y32 8/6 
5'Z40 6/9 EC'C81 3/- PY33 8/6 
6K7G 113 EC'C82 4/. PY80 4/9 
6K8G 3/9 FCC83 4/8 PY81 5/- 
BQ,G 4/3 ECC84 5/6 PY82 4/11 
BUM 6/6 ECC85 8/- PY83 5/6 
6V60 3/6 ECF80 5/9 U25 8/- 
6X5GT 5/- ECF82 5/8 1326 7/9 
125701' 3/3 EC1442 7/3 1.1191 8/3 
12K80T 8/8 ECH81 5/3 1)801 15/- 
12Q7GT 3/3 ECL80 5/9 UABC80 5/- 
25L6G 4/9 ECL82 8/3 UAF42 6/9 
30PL1 7i9 EF41 5/9 UBC41 6/- 
35L6GT 6/- EF80 3/9 UBF80 5/6 
35Z4GT 4/8 I4FG1 4/6 t'CC84 9/11 
85A2 5/9 EF86 5/9 UCC35 6/- 
CL33 8/8 EF89 4/3 UCFBI 8/3 
DAC32 7/9 ELM. 7/- UCH42 6/9 
DAF91 3/3 EL84 4/6 UCH81 5/9 
DAF96 5/6 EY51 5/6 UCL82 7/3 
DF33 7/6 EY86 5/- UCL83 7/9 
DF91 2/3 EZ40 5/- 1)1'41 6/3 
DF96 5/8 EZ80 3/9 UF89 5/9 
DH77 3/6 EZ81 3/3 UL41 6/6 
131(32 7/6 PCC84 5/3 UL84 5/9 D591 4/3 PCC89 8/6 URIC 5/- DE92 6/9 PCF80 6/9 UY21 7/3 
DK96 6/- PCF82 6/- UY41 3/11 
DL33 6/9 PCL82 6/3 UY85 4/9 
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.16 

TRANSISTORISED 
MORSE OSCILLATOR 

Fitted 2 }in. Moving Coel Speaker. Uses 
type PP3 or equiv. 9 v. battery. Complete 
with latest design Morse Key, 22/8. Plus 
1/6 P. & P. 
SEMI -AUTOMATIC "BUG" SUPER 
SPEED MORSE KEY 
7 adjust- ments, 
precision tooled. 
speed ad- 
justable, 
10 w.p.m. 
to as high 
as desired. 
W e I g h t 
211b. Price £4.12.0. cost paid. 
BUILD AN EFFICIENT STROBE UNIT 

FOR ONLY 37/6. The Ideal instrument for workshop, lab. or factory. This wonderful device enables you to freeze- motion and examine moving 
parts as stationary. We supply a simple circuit diagram and all electrical parts in- 
cluding the NSP2 Strobe tube which will 
enable you to easily and quickly construct 
a unit for infinite variety of speeds, from 1 
flash in several seconds to several thousands 
per minute. New modified circuits bring 
price down to 37/6 plus 'H- P & P. 
NSP2 CV2290 STROBOTR ON FLASH- 
TUBE made by Ferranti, brand new, I.O. 
baso. Price 15/ -- P. & P. 1 / -. 

ULTRA VIOLET BULBS 
Easy to use source of UV for dozens of prao - tical and experimental uses. 
12 volt 36 watt AC /DC SBC 6/6, P. & P. 1 / -. 
12 volt 60 watt AC /DC SBC 8/6. P. & P. 1 / -. Transformer to suit the above: Input 200- 
240 A.C. Output 12 Volt A.C. 34 watt, 16/6. 
P. & P. 2/6. Input 200 -24u A.C. 12 volt A.C. 60 
watt. 22/8. P. & P. 3/-'. 
Set of four colours FLDORESCENT Paint. 
Orange, Yellow. Green and Red. In ¡oz. tins. 
Ideal for use with the above Ultra Violet 
Bulbs, 9/6. P. & P. 1 /6. 

. VARIABLE LA 1O o 
VOLTAGE 7 

'itl'I ¡ül 
Ipll ̂  IIIIU 
IIi11, 

TRANSFORMER PostPafd 
Input 230 v. A /C. Output 
0 -260 v. at 1 amp.. fully 
shrouded, new. Also available 
2.5. 5, H. 10. 12 and 20 asap. 
Write for details. 

'IICal ENS SEALED DIGH SPEED 
Il ICI.A VS 
H96,A, 2.2 ohm i 2.2 ohm, new .. 12/8 
H96B, 50 ohm +50 ohm, new .. 12/6 
H96C, 145 ohm +145 ohm. new .. 12/6 
H96D, 500 ohm i 500 ohm, new 12/8 
H96E, 1700 ohm, 1700 ohm. ex- equip. 16/8 

A.C. AAI SIEI'EItS 
0- 
0- 1 

amp. F.R. 21- Die. e-5 amp. F 11.2/1' Dia. 
0.10 

.. 
All at 21/- each 

VAN DE GRAAFF ELECTRO- STATIC 
(1 EN ERATOR. fitted 
with Moto," drive for 

311 v. A /C. giving a 
i otentlal of approx. 50000 

Supplied absolu - e l romrlete, Including 
_cccssor, es for carrying 
out u number of interest - 
mv experiments, and full 
instructions. This instru- 
ment is completely safe., 
and ideally suited for 
School demonstrations. 
Price £6.6.0. Plus 4/- 
P: & P. 

0+01.1( :1r1' SENSI'rIVF. SWITCH 

1 

Kit of parts, inriud.n:' 01111 .12 Cad- 
mium bulpfiae Photocell, Relay. 
Transistor ani. Up cult. ate., price 25/- 
plus 2/u P. o' P. OPP .1_ including 
circuit. 10 /r each. "lu. l,- P. & P. 

'l'RANS :S'l'OItS 
OC41 7/- OCd4 10 /- GET573 12 /6 OC45' 5/- 0C139 12/- 20110 17/6 
OC71 5/- OC1.10 19/- 2N458 20/- 
OC72' 71- 0C171 10/6 SB345 7/6 
OC73 6/- OCB)0 10/8 AC107 14/6 
OC75 I- ()Clio] 1/- AF114 11/- DUN 6/- C203 14/- AF115 10 /8 0077 9/- 01.1114 . /- AF116 10/- 0061.. 8/- Gli'111.5 10/- AF117 9/6 'Available in matched pairs. 
SERVICE TRADING CO: 

All Mall Orders also callers 
47 -49 High Street, Kingston on Thames 

Tel: KINgston 9450 
Personal callers only 

9 Little Newport Street, London, WC2 
(oil Leicester Square) Tel: GERrard 0576 
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TRIPLET 1632 SIGNA1. GENERATOR. Handsome well designed instrument, ex 
U.S.A. Forces. 10OKrt /, to 120 Mc /s on fundamentals- 10 directly calibrated ranges. 
6, valves, buffer amplifier, well screened ladder, attenuator, variable carrier level. 
(100µA monitor meter), stabilised H.T., Int. mod., Ext. mod.. 1Mc /s crystal mixing 
facilities for crystal check and for use as heterodyne wavemeter. In first -class con - 
dition. tested with circuit attenuator, etc. In special portable case, operates from 115v.. 
A.C., 50 cis (suitable auto transformer for 240V. A.C. operation. 17/8 extra). PRICE 
ONLY £12. Carr. 10/ -. 

'SILICON-RECTIFIER.4. 'l'ype BY100 ( }fa. x lin.) will handle 250 volts at up to 500 mA. 
Replaces any TV metal rectifier. BRAND NEW -not seconds., 7/6. 

AR-813 VIBRATOR PACKS. For 6V- operation. Complete with vibrator and OZ4 
;rectifier. NEW in original cartons. 17 /8. P. & P. 2/6. 

AR-S8 SPARE VALVES: Complete Set of BRAND NEW individually boxed original 
valves (1 -4), 50/. Plus 2/6 P. & P. 

MOVING COIL PHONES. Finest Quality Canadian with Chamois ear muffs, lead and 
lack plug. Noise excluding, supremely comfortable 22/8, post 1/6. 
Similar to above but complete with moving coil microphone 25/ -, post 2/6. 
LOW IMPEDANCE (DLRÓ) h'dphones with attached throat m'phone 12/6. post 1/6. 

All these items BRAND NEW. 

MAGNETIC COUNTERS (ex- G.P.O.). 4 figures to 9,999. Coils 500 for 24 V. operation. 
Tested. (No reset). 5/- each. P. & P. 1/6. SPECIAL, OFFER! 10 for 30/ -. P. & P. 6 / , 

MICRO- AMMETER. 0- 500µA. Made by R.C.A., Weston Westinghouse and other 
famous American manufacturers. Circular 211n, flush panel mounting. Dials are 
engraved 0- 15.0 -600 volts. As used in the American version of the "19 SET ". TESTED 
AND GUARANTEED 15/ - 
0-1mA 2610. circular flush panel mounting. Resistance 750, 25 / , 0-300V A.C. (moving 
iron) 21in. circular flush panel mounting, 22/8. Post and packing 1/- per meter. 

HEAVY DUTY TRANSFORMER. Input 220 to 250 volts A.C. mains (tapped every 5 

volts). Output 50V. at 15 amps. A really rugged Job, very conservatively rated. Size 
7 }Y 51 z lin. Weight 28 lbs. ONLY 25.19.8. Carr. 7/6. 

CHARLES BRITTAIN RADIO LTD II UPPER SAINT MARTINS LANE, LONDON, W.C.2. 

TEMple Bar 0545 .Shop hours 9-6 p.m. (9.1 p.m. Thursday). Open all day Saturday. 

PADGETTS RADIO STORES 
OLD TOWN HALL, KNOWLER HILL, 

LIVERSEDGE, YORKS. 
- relephone: Cleckheaton 2886 

ft...rs removed from Washing Machines . 230 volt, 1/4 hp., 25/ -. 
Carriage 8/- B.R.S. Rail quicker 10 /6. 
Hoover Motors, 1/8 hp. Complete with 
Drive Pulley. 15/ , Carriage. 6 / , 
Hoover Pump. 7/8. Post 2/6. 
Transistor Clearance Top Grade. 0071. 
OCT; 0C45, 00200. O(77. all at 3/8 each. 
Post paid. Diodes, 4/- dozen. 
New 1:in. Speaker with Built -in Tweeter, 
28/6. 3 or 15 ohms. Post free. 
New Valve. Ex Units. POST FREE. 
,657 1/6 each, doz. 12/ -. 6K8 2/8 each. dos. 
22/.. 6V6 2/8 each._ doz. 22/ -. 807 U.S.A. 6/-. 
PPS/250 (Pä4) 5/-. AC2PEN ,(PENA4) 216. 
¡U4 8/. 6V6GT 4/6. EF91 1/9. EL91 3/9. 
6F8 2/, 5Z4 5 /8. 5Y3 4/6. 6X5 4/6. EF50 1 / -. 
6/ doz. ARP12 1/8. 6 for 5/8. box of 50 19/ -. 
8T68 8/. ARTP2 21-. ART4 2/-. APP37 2/ , 
ARS 2/-. IT4 
13 Channel TV Sets. 14ín. untested 30/- 
cata'. 10/ -. 17in. untested 50 /-. carr. 10 / -. Well 
packed, sent at owner's risk. 
TV Tubes. Complete rebuilt and refaced, 
12 months' guarantee. Sizes up to 17in. 
Special trade pros of 75/ -. Carr. and Ins. 
7/8 8.1/1..Y}. Rail 12/6. 

RECLAIMED TUBES 
Mollard 12 and 14, Mazda CRM141 -2.at 171-. 
cart. 7/6. Milliard and Mazda 171n.. 80/. 
6 months' guarantee. 
P.M.. Speakers. Guaranteed ex TV Seta. 
610. round. 6 x 410. Rola and Plessey. Philips 
51n. round, all at 3/- each. Post 2/ -, 6 for 2D / -, 
poet paid. Goodman 7 x 4fn.. 5/ -, Post 2/ -. 
Bin. round, 8/ -, post 2/ -. 
Valve. Removed from TV Sets. Tested 
on a Milliard Valve Tester and are 100% as 
new. Three months' unconditional guaran- 
tee. POST FREE. 
,Spares for your 13 Set. 500 micro -amp 
meter, 6/ -. poet 1/9. 
Complete Set of Tester Valve., 15/-, post 

(Relays type 3000. 1/8, post 1/9. doz. Iota 
B0/. post paid. 

CC82 
ÉBFp 
ÉF91 

6SEL38 M'/ 
BF1 
BF14 
6F15 
6LD20 
1002 

21- 

2/6 
4/6 
Bd. 
.d. 

ß/8 
1/- 
5l- 

5/- 

10F1 1//- PL82 5/- PZ30 
10P13 5/- PL83 , 5/- 18SBT 
Sí90 1/6, or 10 /- per doz. Grade II EF80 
Ike loft purpose. 4/- per dos. 

10P14 

DL1 
20P3 
20P4 
2oP1 
U25 
U801 
U281 
U282 
U329 

PI.81 

5/- 
3/- 
5/- 

8/6 
5/- 

818 
5/- 
5/- 
5/- 
5/- 
51- 

PL33 
PL38 
PY80 
PY81 
PY82 
PCF80 

B38 
84 

N37 
6U4 
6P25 
6K25 

4/- 
8/- 
5!- 
4/- 

vé 
4/6 
4/- 

5%- 
3/6 

3%- 

8%- 

Z METRES 4 
The thrills of VHF Amateur Radio 
can now be yours for as low as 39/6 
complete kit (by poet, carriage and 
packing. 2/8 extra). Tuning range 
70-150 Mo /s. Stamped addressed 
envelope for free copy of literature 
and full details. Newcomers to 
Short -Wave Radio auk for details of 
the famous "Globe -Sing" kits and 
receivers. Home and Overseas Sales. 

JOHNSONS (Radio) 
St. Martins Gate, Worcester 

COMPONENTS 
NEW. TOP QUALITY, GUARANTEED 

Moulded valveholdees 67G, 119A, Octal 
Ale spaced variables, small. 17 pFd, 50 pFd, 

150 pFd, 365 pFd .. .. .. .. 6/6 
Slider switches 8/P .. .. 1/8 
Blow motion drive with dial flange .. .. 3/9 
iin. dial 0.100 to fit above 2/6 
Maine transformers, fully shrouded, 250.0.250 

60 mA, 6.3 v. 3 amp .. P. a P. 219 15/- 
Midget 230 v. 40 niA, 6.3 v. 1 amp P. A P. 2/314/8 
Miniature silicon rectifiers 250 v. 500 Me. , , 5/6 
465 kola 1.F. Trans, high gain ferrite coree, 

pre aligned pair . ,. 9/6 
} meg Volume controls D.P. in/itch .. 4/- 

less switch .. , . 2/9 
16 +16 mFd, 450 v.w. eieetrolytlee .. .. 3/9 
8 mFd, 350 v.w. small 
Midget smoothing chokes 10h. 60 mA , . 5/6 
4 Pole 3 way switches .. .. 
0.01 mFd 400 v.w. tubular .. .. , . 64. 
0.1 mFd 125 v,er. 
0.1 mFd 400 v.w. .. .. .. .. lId. 
100 pFd, ceramics .. .. .. , . 5d. 
OASI diodes .. 2/9 
5K ohm edge type volume controls with 

switch, white .. .. .. 3/6 
Resin- cored solder .. .. .. 441, yd. 

Bd, 

Ca.az plugs .. 1/- 

High sensitivity Headphones, 4000 obis. .. 15/- 

B. ELLIS 
7 RECTORY FARM ROAD, SOMPTING, SUSSEX 

P. t P. charge 1 / -. Cash with order, no C.O.D. please, 
Cash refunded 0 not completely satisfied. 

October, 1964 

POCneed 

HOLE PUNCHES 
Instant Type 
i" diameter ... 
Screw -up Type 
44' diameter Toggle switch 
4' 

B7G 
BSA, B9A... 

..- 6110 -ea. 

t: diameter Inc.Octal.. 

i}}' 

B9G. 

2 Meter ... 
Complete Set E9.3.6. 

8/6 
8/6 
9f- 
9/6 

10/2 
10/8 
1I/8 
1314 
16/2 
18/10 
2I/8 
24/4 
33/2 

St 

St 

If 

ON 

No extra charge for postage and packing 
in the U.K. 

Oliver & Randall Ltd 
Dept. 7 

7 KELSEY PARK ROAD 
BECKENHAM, KENT 

Tel.: Beckenham 8262 

NEW EDITION 

AN ELECTRONIC 

ORGAN FOR THE HOME 

CONSTRUCTOR 
by A. Douglas 

15/- Postage I1- 

SHORT WAVE AMATEUR 
RADIO, by J. Schaap. 2I/ -. Postage I/-. 

RADIO & LINE TRANSMISSION, 
by G. L. Danielson and R. S. Walker. 
Vol. 1.211- Vol. 2, 2216. Postage I Leach 

RADIO, TELEVISION &.. ELEC. 
TRICAL REPAIRS, by R. C. Norris. 
501 -. Postage 2/ -. 

RADIO SERVICING, by A. Marcus. 
501 -. Postage 116. 

CABINET HANDBOOK, by G. A. 
Briggs. 716. Postage 6d. 

RADIO VALVE DATA, 7th Ed 
Compiled by "WW ". 7/6. Postage IOd. 

COMPLETE CATALOGUE If- 

í THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

19 -21 PRAED STREET 
LONDON, W.2 
Phone: PADdington 4185 

004 1.6 days 9-6 p.m. 
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k * MANY BARGAINS * k 
DUE TO MOVING TO LARGER PREMISES I 

MAKE 5 DIFFERENT 
TRANSISTOR RADIOS 

FOR 

L 

NO EXPERIENCE 
NECESSARY. No 

soldering. Only 6 con- 
nections for first radio to 
work. Just look you get 

Giant 4 colour box, ift. bin. x bOHn. x 211n. 
containing Radio Book. A.B.C. Plans, 
Cabinet, Carrying Case, Loudspeaker 
(alone 1718) Earphone, 4 Semi -conductors, 
Coils, Condensers, Resistors, Tuner, 
Switch, Screws, etc. YES-EVERY- 
THING I Loud, clear English and Foreign 
reception. As supplied to Educational 
Authorities, H.M. Forces, etc. TESTI- 
MONIALS GALORE. Mr. R. O'D. of Londonderry. writes: -"... / received 
your components and 1 must saw that 1 am 
very satisfied with them. I have it already 
set up! ..." COMPLETE 11011E RADIO 
COURSE, Originally Bd. SEND ONLY 
88/- plus VI post etc. (C.O.D. 8/- ex.) 

READ 
R.C. of HARRINGAY writes 
Received with thanks Skyroma 

Very pleased. Working 
well. 

B.M. of HARROGATE writes 
I would like to thank 

you ... It is a real bargain. 

NEW RADIO 
ANYONE 

CAN BUILD 
IN 2 -3 HOURS 

19/s 
EVEN THE OLDER CHILDREN 
BUILD THEMI .. no soldering -only 
16 connections! then hear it reach out 
ringing n station after station loud and 

clear. Palm -of -hand size 91 x 2I x 1iin. 
Many Testimonials: M.R. of Bradford. 
write.: ", .. I have lust completed one of 
your sets successfully, It is the first time f 
have ever tackled anything like a radio and 
I must state here and now, I am amazed how 
easy It Is to a layman like me. Your instruc- 
tions and plan have obviously been very care- 
fully thought out so that even the most dim 
can follow them ..." Direct from 
Manufacturers to You. SEND 19/8 plus I/6 post etc. (C.O.D. 2/8 ex.). 

PARTS AVAILABLE SEPARATELY 

AMAZING CIGARETTE 

RADIO! 
ONLY 

1816 
Yes, a perfectly ordinary .sacket of 
cigarettes I -but watch your friends' 
astonishment on hearing it fetch in 
station after station, loud and clear! Still 
holds Ill Cigarettes -yet cleverly con- 
ceals highly sensitive, fully transistorised 
circuit (including tiny battery). Even 
a young boy can assemble it In under 2 
hours. Np soldering. No experience 
necessary. Only ht connections to make. 
Ideal for taking to work with vou. From 
our bulging testimonial tile, Mr. D.B, of 
Huddersfield writes-' .. I have fitted 
the parts In and it is working wonder- 
fully ..." ALL PARTS Including Semi - 
Conductors, A.H.C. Plans, etc. ONLY 
111/8 plus I/B post, etc. (C.0.11. VS ex.). 
(Parts available separately). 

WHAT SATISFIED CUSTOMERS 
LS. of LONDON W.8 writes 

given it a goad try out 
and I am very pleased with 
'he results. 

5.8. of SOMERSET writes ... delighted with this radio 
.. glad if you could sand 

one more. 

D.R. of GLASGOW writes 
it is a lovely little thing 

and as clear as a bell. 

T.F. of STEVENAGE writes 
I would lust like to say how 
pleased my son is with this 
radio. 

SAY 
J.W. of BRIGHTON writes 

I have recommended your 
radio to many of my friends. 

W.H. of MIDDLESEX writes 
Thank you for nn dear 
little radio. It is a real 
treasure to me. 

MINIATURE 

SPY CAMERA 

ONLY 1916 NO YORE 
PAT 

World shattering Purchase by our FOREIGN 
AGENTS make. this exclusive scoop yours for 
ONLY 1018. This exalting little 2 speed camera I. 
not a toy but a precision -made photographiç 
instrument in chromed steel and leather with 
minute milli -Magnifying Lene -snob 14mm. film 
takes 10 pictures -size ll z 11 x 21u. -Only 15/8. 
P. A P. 1/6 ex. 
FREE Leather Carry -ease. Six Rolls of Film. 

READY TO 
TRANSISTOR RADIO 
FULLY TRANSISTORISED 
SKYROMA Mk. 7. This 
.test 1164 model 
cheered by experts for Its 
fantastically low puts. 
Built in two-tone case, sise 
4f x 2f x dim. Receives 
M.W. stations loud and 
clear. Every radio is fully 
tested before despatch. 
Price ready built 25/ -, P. A P. 
1/6 extra. Free earpiece wth +, -t. No more to pa 

PLAY 

TRANSISTOR 
POCKET RADIOS 

ONLY 28/6 

BULK PURCHASE 
ENABLES US TO 
MAKE THIS FAN- 
TASTIC OFFER 
-AND WITH 
MONEY BACK 
bUARANTEE : 

The "SAN REMO" 
. so tuned that It 

brings the voices of 
star entertainers 
and vocalists dra. 
matically to life - 
lo your home, office, 
Ste. Only 4f s "-i 

Be More To Pay z liln. Fits easily 
Into your pocket 

or handbag. Works for months off 1/2 battery, 
Should last lifetime, anyone can assemble It In an 
hour or two, with ow easy plan. Miniature 
speaker, carrying ogee- everything only 2818. 
218 P. A P. C.O.D. 2/6 extra. (Parts can be bought 
separately.) Limited period -so ruah your order 
before it's too late. DEMONSTRATIONS DAILY. 

Fabulous ST. TROPEZ MK. 6 

The Sensational Pocket Radio 
This fantastic offer will amase you 
-the beautifully compact BT. 
TROPES, measuring 4f x 3 z lila, 
receives perfectly in bedroom, 
office or garden -over all medium 
waves Including Luxembourg. Un- 
der 1d. per hour running cost. 
ANYONE can assemble it in one 
or two hours using our simple 
A.B.C. plan, Pal- (P. & P. 2/6 

. tea). (Case astral. Parts can be bought separately 

FOR ONLY 

25/- 

CONCORD ELECTRONICS 

THE MINUTE 
TRANSISTOR 
RADIO 

MIAMI 
ONLa 17/6 

Unbelievably small -outrageously cheap. You 
will be amazed at the the quality of tone and 
volume of this great little radio. Only a fantastic 
3f z 21 s lffn., the MIAMI will bring you great 
entertainment for months on an 8d. , battery. 
Simple assembly plan with each set. ONLI 17/8. 
YES 17/6. Plus 218 P. & P. (C.O.D. 2/- sm.). 
Satisfaction Guaranteed. Demonst.atlons given 
dally. Parts available separately If required. 

AMAZING NEW INVENTION 
AUTOMATIC 
CAR LIGHTER 

ONLY IOIw 
We have been lucky enough 
to purchase 1,500 only of 
these Italy automatic Car 
Cigarette DlspaoserlLighters 

because of frustrated export shipment. Originally 
made to sell at about 46/.! Rohrut and in- 
geniously designed in heavy chromium. Holds 
packet of cigarettes (any make and sae) you reach 
out with one baud, press a button and a lighted 
cigarette is in your hand) Can be fitted by anyone 
In 2.3 minutes. For 6 or 12 volts, frith connecting 
details-only one wire to connect) Each one In 
own coloured box. brand new and untouched. 
Only 10 / -. add 1/. P. & P. (C.O.D. 2/8 extra). 

LTD. (Dept. P.W.12) 9 Western Road, Hove, Sussex 
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RETURN-OF-POST SERVICE 
We offer a really efficient Mail Order Service on all items stocked. All cash orders are dealt with on the day of receipt 

Hire purchase orders are subject to slight delay but this is kept to the absolute minimum. 

MARTIN AUDIO KITS 
h quality Transistor Amplifying Equipment. Following 
is now available: Input Selector Unit £2.7.6; Pre -Amplifier 

with Volume Control 21.17.6; Mixer Unit £3.19.8- Pre- Ampli- 
fier with Tone Control £3.2.6; 10 watt Main Amplifier £5.12.6: 
Power Supply Unit £2.12.6. Fully detailed literature available. 
H.P.Terms on any combination of units -ask for quotation. 

SPECIAL LOUDSPEAKER BARGAINS 
E.M.I. 13 x 81n. Elliptical. 10 watts. 3 ohms.. 39/8. P. & P. 2/6. 
RICHARD ALLAN 12in. 5 watts, 3 ohms.. 27/8. P. & P. 216. 

STEREO COMPONENTS 
organite ganged potentiometers as specified for the Mullard 

olrcvlts. * Log /Anti -Log. 500k, 1 meg.. 2 meg. * Log /Log, 
k, 1 meg., 2 meg. * Lin/Lin 250k. 500k. 1 meg.. 2 meg. All a8 

each. Postage extra. 

GRAMOPHONE 
EQUIPMENT 

LATEST MODELS Hire Purchase 
ALL POST FREE 

RECORD 
Cash 

rice 
Deposit Mthly /Pmts. 

GARRARD AUTOSLIM 

GARRARD AUTOSLIM " £6'17.8 £1.12.8 6 of £1 

De -luxe ATe (Mono PU) .. £11. 9.0 £2. 6.0 12 of 18/111 
GARRARD AUTOSLIM 

AT6 (Stereo/Mono PU) £12. 5.4 22. 9.4 12 of 18 /- 
B.S.R. UA14 (TC8 Mono PU) 26.15.0 21.10.0 6 of £1 , 

B.S.R. UAl4 Monarch 
(TCBS Stereo /LP/78) 27.15.0 21.18.0 6 of £1.2.0 

B.S.R. UA15 (TC8 Mono PU) 27.15.0 21.18.0 6 of 21.2.0 
B.S.R. VA15 

(TC8S Stereo/LP/78) .. 28.15.0 £2. 6.0 6 of £1.4.0 
Many of the above can be supplied for stereo working. See our 
Gramophone Equipment List for details. 

JASON F.M. TUNERS 
We stock all parts needed for the construction of these excellent 
tuners. All parts acn be supplied separately but we can offer 
attractive reductions in price if all items are purchased at same 
Mate as follows: 

FMT1, 26.12.6; FMT2 (less power). 27.15.0. 
FMT2 (with power), 29.12.8; FMTI (less power). 29.9.6 

FMT3 (with power), 
1.7.6. Memo 2, 210.14.6 

Hire Purchase Terms available. Ask for list, 
OUTPUT TRANSFORMERS 

H,S7ON: W0696A. W0696B, 60/6. Post 2/6. W0892. 75/ -. post 2/9. ( 

W0í932 92/6. post /3/ 
;W01796. 66/ -. Post 2/6. W1796A, 66/ -. Post 218. 

PARTRIDGE: P3667. 75/ -, post 2/9. P4131, 75/ -. Post 2/9. 
PARMEKO: P2629. 49/9; P2642 47/3; P2643. 49/9. All plus post 2/9. 
P2841. 30/9. post 2/ -; P2929, 16/9. Post 21-; P2932. 43/-, post 2/6. 

MAINS TRANSFORMERS 
N: W0741A. 75/-. post 4/ -; W0839, 58/6, post 2/9: W01328. 

ark po i / W 21 . 69/6, post 3/6: W01568, 96/ -, post 4/6; W01341, 

PARMEKO: P2631, 37/-, post 2/9 P2830. 57/3, Post 3/3; P2644. 
90/-, post 4/-; P2930. 43/ -, Post 3/ -; P2931, 59/6, Post 3/3. 

SPECIAL OFFER STEREO CARTRIDGES 
RONETTE 105 Stereo/Mono Cartridge. Complete with fixing 
bracket and styli. List 59/4. OUR PRICE 23/8. Post Free. 

ILLUSTRATED LISTS 
Illustrated lists are available on LOUDSPEAKERS, TAPE 
DECKS, TEST GEAR, GRAMOPHONE EQUIPMENT, AMPLI- 
FIERS. Any will be sent free upon request. 

AMPLIFIER KITS 
We have full stocks of all components for the Mullard 510. 
Mullard 3-3. Mullard 2 and 3 Valve Pre -amp. Mallard Stereo, 
Mullard Mixer. Fully detailed list on any of these sent upon 
request. 
Instruction Manual: All Mullard Audio Circuits in "Circuits 
or Audio Amplifiers ". 9/5. Post free. 

LATEST TEST METERS 
Hire Purchase 

Cash Price Deposit Mthly/Pmts. 
AVO Model 8 Mark IH .. £24. 0.0 24.16.0 12 of 21.15.2 
AVO Model 7 Mark II £21. 0.0 £4. 4.0 12 of 21.10.10 
AVO Multiminor Mark 4 .. 29.10.0 21.18.0 12 of 14/4 
T.M.K. TPIO .. .. .. 23.19.6 £1. 3.6 3 of 21.2.0 
T.M.K. TPSS .. .. 25.19.6 21.15.6 3 of 21.11.4 
T.M. K. Model 5580 .. £8.19.6 21.1.56 12 of 13/8 
TAYLOR MODEL 127A . 210.10.0 £2. 2.0 12 of 15/8 
Full details of any of the above supplied free on request. 
The .4V0 models 7 and 8 are both latest models from current pro- 
duction-not to be confused with Government Surplus. 

TAPE RECORDING EQUIPMENT 
TAPE DECKS Hire Purchase 

ALL CARRIAGE FREE Cash Price Deposit Mthly /Pmts. 
COLLARO STUDIO, latest 
model, Two track. Bradmatic 
Heads .. 210.19.6 £2. 3.6 12 of 16/4 
Four Track, Marriott Heads 817.17.0 23.12.0 12 of 28/2 

MARTIN TAPE AMPLIFIER KITS 
Tape Amplifiers 
For Collaro 8311 -V 2-Track 211.11.0. 8311 -4 V 4- Track 218,12.0. 
Tape Pre -Amplifiers 
For Collaro 8319 -CP 2- Track 28.8.0. 8319 -4-CP 4 -Track 29.9.0. 
Drop through assembly for mounting 8319 Pre -Amp under Collaro 
Deck, 21.11.6. 
Carrying Cases with speaker. For Collaro Deck and 8311 Ampli- 
fier, 25.5.0. 
H.P. TERMS available on decks, amp. and cases. Ask for quote 

MULLARD TAPE. PRE -AMPLIFIER KIT 
We stock complete kits and all separate components for the 
Mullard Tape Pre -Amplifier. Fully detailed list available. 

HI -FI LOUDSPEAKERS 
GOODMANS: Axiette 8ín., 25.5.7: Axiom 101n., 26.5.11; 121n. 
Axiom 201, 210.17.4; 121n. Axiom 301, 215.4.6: 121n. Audiom 
51 Bass, 89.2.8: 12ín. Audlom 61 Bass, 214.7.8: 'Trebax 
Tweeter, 26.10.2: x 05000 Crossover unit, 22.0.11. 
WHITELEY: 11E1018 10in. 27.7.0; 11E1012 10in., 24.12.0; 

Tweeter 226.6.0: .: TCl5 8in.. Cros over0 unit, 21.1.3; C s15000 

Crossover unit, 22.2.0. H.P. Terms available on all speakers. 

* TERMS OF BUSINESS 
Cash with order or C.O.D. We 
charge C.O.D. orders as follows: 
Up to £5 minimum of 4/2. Over £5 
and under £10, 2/8. Over £10, no 
charge. Postage extra on CASH 
order under £5 except where 
stated. Postage extra on over- 
seas orders irrespective of 
price. 

WATTS RADIO 
(MAIL ORDER) LTD. 

54 CHURCH ST., WEYBRIDGE, SURREY 
Telephone: Weybridge 47556 

Please note: Postal business only from this address 

Callers welcome by appointment 

* HIRE PURCHASE TERMS 
Available on any item. Repay- 
ments over 3. 6 or 12 months as 
below. Three months: Deposit 6/- 
in the L. Service charge 5%. 
minimum charge 10 / -. Six 
months: Deposit 5/- in the £ 
Service charge 74 %, minimum 
charge 15/ -. Twelve months: 
Deposit 4/- In the E. Service 
charge 10 %, minimum charge 
20/ -. 

The up -to -the minute data book for all enthusiasts - 
PRACTICAL WIRELESS RADIO AND TELEVISION 
REFERENCE DATA 
compiled by J. P. Hawker 

Contains full details of colour codes; a comprehensive collection of everyday formulae, e.g., for 

calculating the values of biasing components, potential dividers, resonance, gain, etc.; aerial dimensions; 

a quick frequency -wavelength conversion table; radio and television broadcasting stations and 

frequencies; common symbols and abbreviations; notes on amateur radio and a list of call -sign prefixes; 

communication receiver I.F.s; mathematical data including logarithm tables; wire and cable data 

battery equivalents; and a full and up -to -date listing of valve, transistor and picture tube pin connec 

tions, bases, ratings and equivalents. including selected CV types. 

96 pages, illustrated, over 62 pages of tables. 10s.6d. 
FROM ALL BOOKSELLERS 
.. or, in case of difficulty, I Is. 6d. by post from George Newnes Ltd., ma 

Tower House, Southampton Street, London, W.C.2. SFr 
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Z& I AERO SERVICES LTD. Retell dhow 
TOTTENHAM CODRT ROAD, LONDON W.1. 

Tel.: LANaham 8408 
Head Office and Warehouse: 44A WESTBOURNE GROVE, LONDON, W.2. Tel.: PA RK 555411213 
042 I. 
052 8II-5V40 
063 Bf-6Y8oT 
oCf e/r6X4G 
ODS 8/. 
1A6GT'/.6Z46T 
lA7(4T B/-8180L2 
lAD4 71-8A9 
11131:T 71BAd 
IGS(:T 7/-6A!1 
1144(1T 8/-9AH4 
111.7Ú'r 

y7/BAü7 
11,6 -17/6A9'4 
'NWT 8/.8A07 
lQ6(1T 8/. 
1114 SI- 

184 5/. 
IC) 5/6 
I1V 31-dt 
1T''(iT 9/-OA$5 
1L 4 61- 
1415 e/.oAQQ6 
IX2A 7l- 
1X111 7/-nA16 
9CW4 14/-,dA$o 

6U4GB 

5511 

A118 
An 

64E8 
6545 

fl 

tl.4Qb 

8.41a5 

e/e 
8/. 
6/.6587 
8!.85W8 
ID. 
/.6C4 

II.8C410 
e/-8C8C7 
41-s1'89 

'8!OUDIf0 
6/68OL6 
U.BL:W4 

11/.8038 
(1/. 

10/- 
0/6D84 
668EV6 
e/61eF8 
4l.¡8F7 

10/-OF80 
6/.'8113 
8/9F'23 
6/- 
8/. 
51-A}s3 

8B117 
5511.8 

611W7 

D4 
6D/E6 

81,24 
41/28 

11/8 tlQ7O 6/- I.2J6GT 31 a5Z4,T 6/0 DAM 7/ ESU33 7/- EFBU bl. EYe1 8l- PL36 8/0 12361 18/- 6/.119L70T bi- 12J70T 7/886Z5GT 8/-DAF91 4/8EBC41 7/-IE183 10/- ETU 9/8 PL38 18/-I1_262 14!- le/-8BN7UT4/eY2K7GT 7/.42 81. DAM 6/.EBC81 818IEF85 8l- E186 8/- P1,81 7/- L.01 12/- e/-BU4GT 10/6 12E8 101.6056 7/- DA196 6/.lEBF80 6/6 EF88 81- EZ86 6/8 P1,82 5/8, L-403 7/- 0/-8118 7/8 12(470T 6/-6OCL e/B DL7O 8/-EBF83 7/8EF89 4/6 EZ40 6/8 P1J43 8/- L801 18/- e/8OV8 9/-128A7 7/60CD8Off6/-DCC90 7/-EBF89 6/8EF91 4/- F,Z41 5/6 PL84 6/6 L4020 7/8 6/-OV6UT 7/8 12(41(7 4/- 501.60T 8/8DET12 40/-EBLI 14/.,EF93 4/9 EZ80 6/e P1,600 16/- L ARCM 5/8 7/-9X4 /- 1-8.17 4/. 80 6/-,DF38 8/-ERL21 11/-'EF'94 8/- EZhI 4/8 PY33 91- L,tF42 8/- 6/-OX6UT 5/6 126E7 61-M3 8/,UFO6 8/- Echo 8/-IEF95 5/6 GZ30 8!8 FYel 6/8 LEC'41 6/8 6/81'00 8/-126N7UT 8641 26/-1)1'72 7/-Echo 16!-'EF'9ö 10l- G'Z32 10/- lYM2 6/- I.112$1 71- 9/-9BW8 7/- 7/6 4542 8181)1'73 7/- ECM) P181F.FI83 Bl l:'Z84 10/- YYa3 6/ILISI'MO Blö 18//1ÚC1 10/-1.18Y7 8/-80A3 5/6 14111 3!-ECgI 6l-'EF'Ih4 BI- Z3ï 81- l'Y`(y 8/6 fü}'ö9 7/. 
1)1,02 

17/6IODL 17/-IBA85 5/-160113 
12/- 8/8 8blELV7 

8/BEFPOOIO/-K'l'tlx 
flo/-1PYYS 1181'CCö4 BÌ- 

l' Y8110 

16/.10F1 14/. 1911(480 7/.807 9/-1)H63 8/-ECC31 6/-EI33 12/6 01U12/14 8/- QQVO8110 tICC85 8/8 0/. toys 10! 19(18 e6/-82911 801 uK32 BlECx,3" 4!''Ela.l 10/- N7M 61- 861- nOF80 9/8 l6/-10118 9/-'11966 15/-)1'32 90/. DK40 111-IRCC81 9/-É1,88 g NBPI 26/- R2 8/. ECH21 8/e 
181-1OLD1110/8¡2ÚL1 14/966 3/-UK92 7/BIECX:82 61- EL.' 1710 UCI'7l 

22/-1 RIO 
8/,IDCtíel 7%8 8/. 10P13 11/6 20P1 14198ö 

Si- 
UKB9 710F,CCöö 8/-E7,78 17101ÚItYl2 12/-819 7/-,UCL89 8/. 6/-IÚPl4 1g/-'201'3 18/-867 6/ÚL60 321-F.lX;ö4 8/8 E1,41. 7/8',UH16010/-.Hl,l8 12/6 UCL88 10/- 6/-IIU3 7/-201.4 141-968 4/-UL6M 10/.F.C'C86 0/8F.1.4'! 8/- pcntl 121-'8180 12/O,1F41 7/0 el- 111/5 7/.20P5 121.959A 8/- 1/1,69 lEltl 

ECCöo 10/- Y.I.hI 8/8 14t'88 121- BUL160A ,Uk42 7!8 9/6 124011 8/-23A6G b/-2U80 12/81(L70 7/.EC'Fö0 ^/BELMS -/- l'C97 9(- lo/-4'P80 00 11/- 12AH7OT 251AGT 0/-20ú1 0/-01,73 1E.F;cFM2 7/6 El., y/_ - 
/ l'CCö4 ,5/ö 'l'1Lt1 101- '}',S 10/. 6/-28'A4G 7/-1671{5 18/-1UL7b 10/- -, 11/-F.I.M6 6/- pCl:tl6 7/- 'l'l1238 tl/. 'íFöd 30/- 6/ 12AH6 11/-26Z6 7/6'8080 28I- UL92 5/ EC'H.21 101- }%LMO 7/8 PCC'88 1018.'í'H2321 7/. :ïF89 6/- 2021 5/- 6,4870 22/8 6J4 9/. 12AQQ6 7/. 26960T 0/a0148 27/6 141.93 4/.'EC,H86 301-EIUO 6/- PL'C89 101-. T1.P2 bi- NpL41 7/8 344 41,GA'l'0 4/. dJS 8/ 12AT8 6/27MI 80(I0001 4/ 1)1.94 6/8 k,CH42 8/- EI.NI 2/6 pigy 10/-1'l'1 26 5/- 1'LM4 8/. 3A6 . 7/-OAUtl 8/ 8J6G 4/- 12A'l'7 4/.12807 7/-.0002 6/81)L96 e/0 ICH81 8/-,ELM21 6/. PCFtlO tl/- 'fp2o20 /8 OM80 7/. 387 6/.16A V6 9/-,6Jtl 3/0 124161 6/-ß901 80/-'0003 9/. 111.98 81- k:,. H83 7/9ELh'-'9 8/ PCFö2 71- 'l'T15 36/- ÚU6 8/- 300 4/. (157 6/6.170 6/-12AU7 6!-'301'f6 10/9004 2/6 61 n' 0/0E9131 5/- IcF84 81- 't"1"21 38/-IUU10 8/- 8820 00¡.1006 61-'{J7(I'r 7I81t.aY0 8/-36c17 16h9000 2/8UVn., 9/-LrLö2 7/8 E13134 9/8 lrl:,d 8/..'1'1:: 82/. L."í'21 8l- 344 e/0'013,8 4/9 0E7 6/-12AV7 81-30F5 9/.1A2293 15/8k:1)6('C 14/.I!('I.83 9/. E6100 6/8 Yrl'n110/- 17.40 40/- 1,V4í 5111 eQdGT e/S'OBEB 6/- dK7UT 5/- 124X7 8/- 3uL17 18/ AZI 9/..E90',' 9/- k;11F1 7/tl l'Cl'.+Ú'! L í'2/14 8l- 1 Yö6 6/- 5e4 6/88F8 6/.8K8 8/..l'2AY7 101-30P12 10/. A'Z,12 BI EB111 8/- ENS4 81- ICFtlUU 1'22 81- 4VO1M 8l. 3Y4 e/e 811Hö 

Sp 81,6t; 
8/ 12B4Á 9/-,3UP19 14/.,AZ31 8/. K9YCC 6/-'F,,tIMb 8/- PCL81 U23 lll- X85 5l8 

41'HI 14/- 651(4 90/. 6L7 6/,125Eö 6/.8JL6(112/8Ay,41 
8/6.ISIhOC('. 81-1-%l'iU 9/-IEM87 7/- YCl,82 6I8 L26 11/-1188 Bl- 7/-C1Ú 6/- E1`01' 15/- IiF41 7/e ESSI 30/ PCL83 8/3 UM e/. 179 16/- Olt Mkt' 9/.;6BK7A 8/.&L Id g/- 128H7 S!-85W4 6!-CRL1 15/. EAI1(u 8/- F.1'42 8/- EN32 10/. PCLtl4 7/- 1'79 4/1 

OU4O 6/-tiBQ7A g/- dPl 11/-12FSGT18,-ISbZ4O 14/.I,Cj81 8/BiEli412 6/-EF3i 8%-EY70 12/81PCL86 9%-U261 10/e,Zö10 17/8 
MullaM Traualston R.C.A. TRANSISTORS: 281410 (OC46), 8/6; 2N412 (0011), 8/6; 

0020 9/. 0044 8!- 0072 8/. OC189 19/- Bet of 2 O.N.O. TRANSISTORS: OET115'7/-; GET373, 20/-; 86/. mat,shed palr, OOJB 17/8 I 0C46 6/. Cll'76 8!- OC170 8/ metalled 
IgíC$0ALLO! TRANSISTORS: MAT101 (80 Molg 8/8; MAT11` 1 

OCAS 
20/. . OC771 6/- OC77 8/- OlU4 10/e OC81D 0/6 (120 Mc/s) 8/8; T1168 (60 MOO 8/-. 

All our ralres earry full maaufaomrer's guarantee. Please add 2/6 in 2 for postage. Minimum eharge 1/6. Aoy bulgy Item mime free of diarist Write for full valve catalogue Pleaee address all oorrespondeaee to the Head oeloe. 

E FRE TO A MB/ T/O US El V GINEER S - THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 156 -page guide to 
the best paid engineering posts. It tells 
you hoW you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This uni9ue book also ives Ì 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 yeaq 

We definitely Guarantee " NO PASS - NO FEE" 
Whatever your age or experience, you cannot afford to miss reading this famous book. It you are 
earning less than 05 a week, send for your 
copy of "ENGINEERING OPPORTUNITIES" 
today -FREE 

WHICH IS YOUR 
PET SUBJECT t 

Mechanical Eng., 
Electrloal En``. 

Civil Engineering. 
Radio Engineering, 
Automobile Eng., 

Aeronautical Ent., 
Production Ent. 
Building, Plastics, 
Draughtsmanship, 

Television, No. 

GET SOME 
LETTERS AFTER 

YOUR NAME! 
A,M I.Mech.E, 

A.M.I.C.E. 
A.M.I.Prod.L 

A.M.I.M.I. 
A.I.O. B. 

A.F.R.As.1. 
B.Be. 

A .M. Brit. I.R. E. 
City L Guilds 

Gen. Cert. of Education 
Eta., eta 

PRACTICAL 
EQUIPMENT 
Basic Practical and These.. 
tic Courses for beginner. in 
Radio, T.V., Electronics, Etc., 
A.M.Brit.I.R.E. City & Guilds 

Radio Amateurs' Exam. 
R,T.E.B. Certificate 
P.M.G. Certificate 
Practical Radio 

Radio & Television Servicing 
Practical Electronics 

Electronics Engineering 
Automation 

INCLUDING 
TOOLS! 

The specialist Elec- 
tronics _Division Of 

NOW offers you a 
reallaboratory train- 
ing at home with 
practical equipment. 
Ask for details. 

BIET 
SCHOOL OF 
ELECTRONICS 

POST COUPON' NOW . 
Please send me your FREE 156 -page 

"ENGINEERING OPPORTUNITIES 

(Write if you prefer not to cut page) 

NAME 

ADDRESS 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY ' 

(Dept. SE /21 ), 29 Wright's Lane, London, W.8 ¡ SUAT C TORE 
EXAM 

ME 
SE/2I 

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS 
, KIND IN THE WORLD 
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FAMOUS FOR THIRTY YEARS for 
SHORT -WAVE EQUIPMENT of QUALITY 

H.A.C. SHORT -WAVE 
KITS 

H.A.C. were the original suppliera of Short- 
Wave Receiver Kits for the amateur con- 
structor. Over 10,000 satisfied customers - 
including Technical Colleges, Hospitals, 
Public Schools, R.A.F., Army, Hama, etc. 

IMPROVED 1964 RANGE 

1-Valve model "CX ", complete kit, Prim 84/6 

Customers say: Deonitely the beet one- 
valve S.W. kit available at any price." This 
kit contains all genuine Short -Wave com- 
ponente, a drilled chassie, accessories and full 
oatructions. Ready to assemble and, of 
course, as all our products, fully guaranteed. 
FULL RANGE of other kite still available 
including the famous model 'K', price 77/- 

Before ordering call and invest demon- 
stration receiver or send for descrlptivs. 
catalogue and order form to:- 

"H.A.C." SHORT -WAYS PRODUCTS 
(Dept. T,&), 44 Old Bond Bt., Londe. W.& 

BBC2 (625 LINE) TV AERIALS 

EXTERNAL MAST 
MOUNTING ARRAYS 

9 element 45/ -: 11 element 55/ -; 
14 element 62/6 

WALL MOUNTLNG with CRANKED 
ARM. 9 element 60 / -; 11 element 67/6: 
14 element 75/ -. CHIMNEY ARRAYS 
with LASHINGS, 9 element 72/ -; 11 
element 80 /-; 14 element 87/6. LOFT 
ARRAYS, 7 element 32/6; 11 element 
with TILTING ARM & 4 ELEMENT 
GRID REFLECTOR 62/8; 14 element 
ditto, 70 /-. Co-ax. Plugs, 113. Low Loss 
Co -axial Cable, 1/6 yd. 

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 mount- 
ing, 3 Element 35/ -. 5 
Element 45/ , 
COMBINED B.B.C./LT.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, 12/8. "H ". 
30 /-. 3 Element, 52/6. External units 
available. Co -ax. cable 8d. yd. Co-ax. or o l 

boxes. r Crssove Boxes 12 /8. C.W.O. or C.O.D. 
P.P. 3/ -. Send Sd. stamps for illustrated 
lists. 
K.V.A. ELECTRONICS (Dept.P.W.) 
3b, Godstone Road, Kenley, Surrey 

CRO 2527 

PRACTICAL WIRELESS 

LONDON CENTRAL 
RADIO STORES 

INTER -COM TELEPHONES 
20-WAY PRESS -BUTTON INTER -COR. TELE- 
PHONES in Bakelite ease with junction hog. Thor- 
oughly overhauled. Guaranteed. 27/15/ -. 
10-WAY PRESS- BUTTON INTER-00M. TELE- 
PHONES in Bakelite case with function box. Thor- 
oughly overhauled. Guaranteed. 88115 / -. 
P.M. MOVING COIL SPEAKERS 
5in. 9/0. Bin. 3 ohm 10/8. Elliptical 7x4in. 3 ohm 10/6 
SUPERIOR TYPE DESK PHONES, black Bakelite 
cases. Complete with Hand Set. Dial 0 -9 and Internal 
bell. 93/7/6. 
G.P.O. TELEPHONE TYPE CARBON HAND- 
SETS 10/8. 
11-BANK UNISELECTOR SWITCHES. 25 contacta. 
alternate wiping 12 /15 / -. 8 bank half wipe SS/16 1. 
8 bank, half wipe, 25 contacte 47/6. 

EX- EQUIPMENT: COLLARO 
3 speed auto changers, with arm and p.u. Hi- 
Fidelity Model ROM, also Model RC581 A.C. maim. 
Approx. size 13íu, x 114in. Height Tan. 43. 

ELECTRICITY SLOT METERS 11/- In Blot) for A.0 
maim. Fixed tariff to your requirements. Suitable 
for hotels, etc. 200/250 v. 10 A. 84/ -; 15 A. 94/ -; 
20 A. 104/ -; other amperages available. Recondi- 
tioned as new. 2 years' guarantee. 
QUARTERLY ELECTRIC CHECK METERS. Re- 
conditioned as new. 200/250 v. 10 A. 42/0; 15 A. 
52/8; 20 A. 57/8. Other amperages available. 2 
year? guarantee. 

23 LISLE ST. LONDON W.C.2 
Prices include U.K. corr. GER. 2969 
Closed Thursday I p.m. Open all day Saturday 

FOOTBALL POOL COMPUTER 
Novel low-cost circuit for forecasting 
Analogue Computer. Multiplication and 
division by electrical analogue. Simple 
demonstration of computer principles. 
Both above circuits for 3/6 Post free. 
Noughts and Crosses Machine. Full cir- 
cuit and instructions for our fabulous design 
3/6. Cannot be beaten! 
Multimeter Kit. 18,000 o.p.v. 25 range kit 
with Weston 50µA meter, only 85/. (2.5A 
range 4/- extra). Stamp for details. 
Multimeters. Illus. leaflet on request. 
TK20A, 1.000 o.p.v., 33/ -, post 1/6; EP1OK. 
10.000 o.p.v.. 69/6. post 1/6; EP3OK. 30.000 
o.n.o., 95/6. Post 2/ -; EP5OK, 50.000 o.p.v.. 
130/ -, post 2/8. 
Audio - I.F. - R.F. Oscillator. Simple 
square wave circuit giving output at audio 
frequency, and over the whole radio spec- 
trum up to 1.5 Mc /s. Use for rapid "dead" 
set testing, use for morse practice etc. 
Variable amplitude. Basic kit comprises 
transistors, condensers, resistors, tag 
strips, pot, switch. knob. Price 10 /-, post 
1 / -, with circuit and instructions. 
Precision Wlrewound Resistors 1W. 
1 ohm to 5K 1% 3/ -; to 20K 4/3; 1% add 3d. 
Your value wound to order. 
High Stab Resistors. 1W 1% 2 / -. Full 
standard range 10 ohms to 10M plus many 
special multi.meter values. 

Annual Hol., Aug. 29th to Sept. 12th 

PLANET INSTRUMENT CO., 
2.i DL/711110N AVI ,t E, 1.1 ?I ?DS7 

A.R.R.L. AMATEURS RADIO 

HANDBOOK 1964 
New Edition 361 , Postage 2/8. 

ABC's of Computers by Lytel. 16/ -. Post- 
age 1/ -. 
Know your Oscilloscope by Smith, 20 /-, 
postage 1/ -. 
Beginners Guide to Electronics by 
Squires. 15/ -. Postage 1/ -. 
Amateur Radio Cad Book by R.S.G.B., 
4/6, postage 6d. 
Radio Valve Data by Wireless World. 7/6. 
postage 9d. 
Guide to Broadcasting Stations by W.W. 
new edition, 5/ -, postage 6d. 
Teach Yourself Radio Servicing by 
Butterworth. 10 /6. Postage 1 / -. 
Basic Electronics by Van Valkenburgh in 
6 parts. 15 /- each or 78/- set of 6. postage 
1/- each of / 3/- set. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London W.C.2 

(adjoining Lisle Street) 

October, 1964 

R 1 DIO BOOKS 
TELEVISION & RADAR ENCYC. 

Published Prie.' :30/ -. Book Itargam 818 
INDUSTRIAL TELEVISION 

Published Price 15/ -. Book Bargain 4/6 
STEREO FOR BEGINNERS 8/6 
HI -FI FOR BEGINNERS 8/6 
SOUND & CINE FOR BEGINNERS 8/8 
AUDIO & ACOUSTICS by Briggs 11/6 
MORE about Loudspeakers by Briggs 9/6 
CABINET Handbook by Briggs 8/6 
AT A GLANCE Valve and T.V. 

Tube equivalents 4/- 
OSCILLOSCOPE Book 5/6 
USING an Oscilloscope 7/- 
OSCILLOSCOPE Equipment 5/8 
MULLARD Clrcts. for Audio Amp. 7/6 
MULLARD Ref. Transistor Clrcts. 13/6 
EXTRA Equipment Tape Recorder 6/8 
TRANSISTOR Circuits for Radio 

Control of Models 8/- 
SERVICING Transistor Receivers NI- 
ELECTRONIC Novelties 5/6 
ELECTRONIC Gadgets 5/- 
RADIO Valve Data "Wireless World "8 /6 
BEGINNER'S Guide to Radio 8/6 
MODERN Transistor Circuits for 

Beginners 8/- 
ABC of Transistors 5/8 
ABC of Ultra Sonies 5/6 
ABC of Magnetism 5/6 
ABC of Missile Guidance 5/6 
All books include postage. List S.A.E. 

SELRAY BOOK CO. 
60 HAYES HILL. HAYES, BROMLEY 
KENT. Tel. HURstway 1818 

RES'CAP. BRIDGEA &9!6,6 
Checks all types of resistors, condensers 

6 RANGES 
Built in I hour. Direct reading 

READY CALIBRATED 
Stamp for details of this and other kits. 

RADIO MAIL (Dept E) 

Raleigh Mews, Raleigh Street, Nottingham 

FIRST -CLASS RADIO 

AND T/V COURSES... 
GET A CERTIFICATE ! 

After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure a recognised 
qualification or extend your knowledge 
of Radio and T.V. Let us show you how. 

FREE GUIDE 
The New Free Guide contains 120 
pages of information of the greatest 
importance to both the amateur and 
the man employed in the radio 
industry. Chambers College pro- 
vides first rate postal courses for 
Radio Amateurs' Exam., R.T.E.B. 
Servicing Cert., C. & C. Telecoms,. 
Grad. Brit. I.R.E. Guide also gives 
details of range of diploma courses 
in Radio /T.V. Servicing, Electronics 
and other branches of engineering, 
together with particulars of our 

remarkable Guarantee of 

SUCCESS OR NO FEE 
Write now for your copy of this 
invaluable publication. It may well 
prove to be the turning point in your 

career. 
FOUNDED 1885 -OVER 

150,000 SUCCESSES 

CHAMBERS COLLEGE 
(Incorp. National Inst. of Engineering) 

(Dept. 461), 148 HOLBORN 
LONDON, E.C.I 

www.americanradiohistory.com

www.americanradiohistory.com


October, 1964 PRACTICAL WIRELESS 

Tubes HIGHEST QUALITY - 
COMPARE OUR PRICES 

GUARANTEED 
uarr. a iue- 

MOST MULLABD. 
MAZDA, COSSOR, 
EMITRON, EMI - 
SCOPE, BRIMAR, 
FERRANTI TYPES. 
PROCESSED IN 

OUR OWN 
FACTORY 

12. 
14in. 
15-17in. 
21 in. 

c Bows 

£2. 0.0 
£2.10.0 
£3. 5.0 
£3.15.0 

12 Month. 

£3. 0.0 
£3.10.0 
£4. 5.0 
£5.15.0 

NEW TYPES 

MW 31/74 
£3.15.0 

MW 86(24 
£4.15.0 
CRM 172 
MW 43/64 

£6.0.0 

SATISFACTION GUARANTEED 
RKCO L.O.P.T. Unused replacements 
for Perspex cased 1954/7 models, 
complete with E.H.T. sect. 39/- unrepeatable, J.7 
CO-AZ, low loee, ed. yd.. 26 yard. 
11 /6, 50 yds., 22/ -, 100 Ede 42/6 
Co -ax Plugs, 1/3, Wall outlet boxes 8/6 

SPECIAL C.B.T. OFFER 
Due to huge Bulk special Purchase 
we are offering MW 31/74 Tubes at 
the unrepeatable price of 299/ -, MW 
36/94 ditto. 36 /-. P,P. 12/6. The 
above are guaranteed for 8 months. 

LOUDSPEAKERS. 8 O Top Makes 

Sta. 7/6 7 x 41m 8/6 
CONNECTING WIRE 

P.V.C. Bright colours. Five 
Y A /- 

2511. toile only. 

3 VALVE AMPLIFIERS 
Kit of new parts, consleting chiesi., 
mains and output transformer,, valves 
(P81, 8060, 8X50) and all components. 
With full instructions for making high 
gain amplifier with eepaeute bar and 
treble controls, negative feed - 29 /- back, etc. Truly uouenal value at 

MAINS TRANSFORMERS 
Excellent Quality Guaranteed. 
Upright mounting 250.0-250 V 
60 mA. 6.3 V 3 A (80mA 12/61 9/6 
Ditto semi-shrouded 9/9. 

13 CHANNEL T.V.s 
Table Models. Famous Makes. Abso- lutd Complete. These sets are on 
equalled in value due to huge purchase 
direct from source. They are untested 
and not guaranteed to be in working 
order. Carr. etc., 151 -. 

12w-£2.19.0 141n- £4.19.0 
LEAK AMPLIFIER SNIPS 

Due to a fortunate purchase we are able 
to make the following unrepeatable 
offers. All ampli' en have line matching 
Output Transformer. (Transformer, to 
match these Lanham to 160 Speakers 
can be supplied at 22/6 cash). 
TL /26 WATT (new) 915 
Notts -These Leak Amplifiers W have 
the added facility of volume and tone 
controls so that they can be used without 

Ka- amp - it very high gain is not r) required- * BULK BARGAINS * 
12 POTS. Popolai values. 5K to 
2 Meg. Unused, mixed, pre. A/6 
set, long ep switch, etc. Y V 
CONDENSERS. 25 Mixed. Electrolytic. 
Many popular dais. List 

ar 10/- Value 85. O price 

100 RESISTORS 6/6 
Excellent. Steer 4.3 watt. 

100 CONDENSERS 9/6 
, Miniature Ceramic and Silver Mica 

Condenser,, 3 pF to 6.000 pF. LIST 
VALUE OVER E5, 

25 TAG STRIPS 4/- 
2, 4, 8, 8 way etc. Loused. 

100 HI STABS 9/6 
1% to 5% 10011 to 5E0. 

TRANSISTORS 
GUARANTEED TOP QUALITY 

Hoge reduction. Red Spot 1 /6 standard L.F. type now only 
White Spot RI' 

Mollard Matched Output Kits 12/6 00810 and 2 -0081. 
R.P. Kits 10044, 0045 (2), 1 le n 
:t transistor., L H 
AF 114 8/- 0044 5/6 
AF115 

/ AF118 7/6 0072 6/6 
AF1I7 7- 0081 5/6 
AF127 9/8 0081D 5/8 
0C26 12 /6 0082 6/- 
0C38 14/. 00170 8/6 

00171 6/6 

GERMANIUM DIODES 
General Purpose miniature detector, 
A.V.C., etc. p,4 
or 6/6 do,. 046. 
Gold Bonded highest quality. Indi- 
vidually tested. 

/- 9,6 dos. 

SILICON RECTIFIERS 
Guaranteed performance, Top Make. 
Tested 260V working. 
100mA 

3 rs 26omA 7 
(3 for 9/8) / (3 for 19/8) /6 

VALVE HOLDERS. B76, 8d. ea., with 
emcee 8d, ea., BSA 6d. ea., with Screen 
8d. ea. lint. Octal 64-, Maeda Octal 4d, 
BOA 6d, (less 16% in doaeao). 

2/- 

(TURRET TUNERS 
Most makes, your choice B avail- 
able, with valve 16 /-, 1er valve, 
10 /- S.A.E. enquiries. 

COSSOR D,B, SCOPE TUBES. Type 
091, split Ream. Ideal for building your 
own quality oscilloscope whilst 66/. 
stocks last. 

LINE TRANS. 
Huge quantity, moat make. 

t on 
S.A.E. en 

.tionly 
ly 29/- 

RECTIFIERS. 250 v., 00 mA, 6/; 
RM2, 6 /9; RMS. 7/6; ßM4, 19/8; RM6, 
19/6; 14A86, 17/ -; I4A97, 19/6; 
14A100, 19/6; 18RC7- 1 -16 -1, 7/9; 
18ßA1.1.1.18, 8 /.; 1811D2- 2.8.1, 14/ -; 
14RA1.2 -8 -2, 17/ -; 14R61- 2-8 -3. 20/ -; 
ELECTRIC MOTORS. ACIDO 3.8 
volts. Totally enclosed standard 
mounting, powerful V pulley, 7/6 
spare brushes, lin. tin. 

AM /FMLRADIOS 
Fantastic offer. 7 valves plus 
2 diodes. Contemporary Cabinet. 
Top quality and Onloh. A.F.C. 
A.F.C. Absolutely com- 
plete. Guaranteed 3 months. gns 

ENQUIRIES WELCOMED 
Quantity Prices or Quotes for items 

of listed, particularly rare values, 
TELEPHONE C.O.D. ORDERS 
DISPATCHED THE SAME DAY. 

6 
6 
a 
6 
a 
8 
8 
ft 

d 

Gli 

61 

591 

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 8d 2-11. 11-. 
FREE for 12 or more 

valv% 

3 MONTHS 
GUARANTEE 

in writing with 
every valva, 

FREE THAEBIIT 1E- 

oBr 

U RAMNeCy R -haSaiGduaaoatlon 

- 
tae on Goode j returned 

within 14 day.. 

OZ4 
1A7GT 
106192 
1D6 
1E8 
1316GT 
1L4 
1LD6 
1LN6 
1N5GT 

lII6 
184 

1T4 
21321 
8A4 
8A5 
308 
304 
g84 
304 
SR40Y 
5E4 
5114G 
6V4G 
6Y3G 
6YS0T 
6Y40 
6Z4 
SZ40 
SZ4GT 
1/301.2 
BAO 
3A7 
1A80 
SABOT 
SAC7 
SAG6 
lAG7 
1/1115 
lALb 
SAMB 
SAQ6 
{ATg 
IAUB 

SB7 
8 

MSG 
IBAB 
iBEg 
{BG80 
IBHB 
IBJB 
2E7 
BM 
BW6 
2W7 
04 
C6 
C6 
CO 
CDBG 
CH6 
DO 
03 
D8 
Fl 
F8 
F60 
F13 
F14 
F16 
F19 
F82 

HB 
f6 
MG 
MGT 
re 
17 
170 
170T 
58GT 
[7 

4/6 
8/S 
7/- 
7/- 
9/9 
8/. 
SI- 
4/3 
4/8 

618 
5/3 
7/8 

gle 
6/6 
4/- 
8/9 
4/9 
7/- 
5/. 
6/6 
9/6 
8/- 
6/6 
718 
4/9 
6/6 
9/6 
9/- 
716 
9/8 
9/- 
3/9 
9/- 
7/9 

12/6 
S/- 
2/9 
6/9 
6 /- 
8/8 
3/. 
6/. 
6/- 
7/- 

8/6 
8/. 
5/6 
5/6 

16/- 
8/6 
5/9 
8/6 
9/6 
7/9 
5/- 
2/3 
6/8 
are 

19/6 
8/8 
818 
9/8 
g/- 
4/9 
7/8 
4/8 
4/9 
9/6 
9/812807 
6/. 
4/9 

1/6 
4/3 
8/- 
418 
3/e 
8/8 
4/9 
7/g 
8/. 20L1 
5/9 20P1 

6E7G 2/- 
6K7GT 4/9 
6118G 6/- 
6k80T Ill- 
81025 8/6 
8L1 9/6 
6L60 7/6 
OLIO 7/9 
OL19 11/6 

657 
DEO 786 

OPl 6Y8 
eP25 8Y8 

4Q80 5/8 
6Q7GT 819 
6R70 9/. 
138A7 5/9 
8867 4/9 
6807 4/9 
gSH7 8/- 
8817 6/6 
68H7 bl- 
8SL7GT 6/9 
8SN7GT 4/9 
86Q7 5(9 
6587 8/8 
6II40T 9/8 
6V60 4/6 
8960T 6/9 
gX4 4/9 
6X60 6/- 
6150T 6/. 
728 10/0 
707 7/0 
706 7/9 
7C5 7I6 
7H7 7I8 
787 15/- 
7Y4 6/- 
7Z4 6/- 
BD 8/- 
10C1 11/6 
10C2 14/6 
1081 4/9 
1019 15/8 

1OLD11 14/8 
10P13 818 
10P14 9/8 
1OP13 7/- 
12A8 2/3 
12AH8 11/. 
12AT8 6/6 
12AT7 5/8 
12A176 9/. 
12AU7 8/- 
12AV5 e19 
12AX7 6/8 
12BA6 7/- 
128E6 8/6 
18BH7 8/9 
1808 6/8 
12E1 17/6 
12H6 1/9 
12J60T 8/3 
12J7GT 8/. 
12K7GT 4/9 
12K8 9/9 
12H80T11/6 
12Q7GT 4/9 
128A7 7l- 

4/6 
1P8H7 8/6 
128J7 5/8 

128E70T 6/9 
12807 8/8 
13113 615 
14d7 19/9 
19AQ6 7/9 
19808 14/. 
20131 8/9 
BOPB 9/6 

10/ 
9/6 

20P3 12/6 
20P4 17/- 
20F8 15/- 
26A8G 8/- 
25LBGT 7/9 
262581 8/- 
25240 71- 
2555 81- 
25263 8/- áU 

16reEBt81 
8O036 11/8 
80E5 7/8 

g0L11 8/8 
80L16 9/9 
80P4 9/6 
80P12 7I6 
80P18 18/8 
8OPL1 9Y1 
30PL18 9/6 
8505 8/e 
95Lg0T 81- 
15W4 8/- 
85Z40T 5/6 
85Z66T 7/- 
41 618 
42 618 
6026 7/9 
6066 8/6 
60LOGT 7/4 
53KII 5/6 
61BT 17/6 
61SPT 11/- 
WET 13/8 
76 6/8 
78 6/- 
SO 6/8 

9/8 
8 186BT 19 

186BTA 19/8 
801 7/6 
813 491- 
839 141- 
885A 1B18 
9b4 319 

968 2/a 
1525 6/5 
6763 7/8 
9001 8/8 
9002 41B 
9008 6I9 
ATP4 8/8 
AZ31 7/6 
0E41 7/. 
B88 8/9 
C10 g/- 
CBL31 18/6 
CORSI 18/6 
CL83 9/- 
CY31 7/6 
D77 818 
DA30 11/6 
DAC32 8/- 
DAF91 4/6 
DAF96 7/8 
DF33 8/9 
DF91 8/- 
DF96 7/3 
D997 7/6 
DHg3 6/6 
DH78 4/6 
DEIS 
DE9l 

DK95 7/9 
DL83 .1/6 

DL86 7/6 
DL83 9/- 
DL75 6!- 
DL82 9/- 
DL92 6/- 
DL94 6/8 
DL98 7/3 
DM70 6/9 

DM71 6 
EAbO 1 
RABOSO 6/9 
EAC91 4/- 
EAF42 8 
EB84 1 
EB41 6/- 
EH91 S 
RELIS 4 

7 
EBF80 716 
RBF88 B 

7/9 ULM 10/9 
EC52 4/9 
EC91 418 
EC82 8/6 
ECC31 fb 
ECC32 9Y- 
ECM 4/9 
EMI/4 91- 
EOCBb 6/9 
ECC90 9/B 
ECCS1 6/e 
ECC88 el- 
ECC88 8/8 
ECC84 7/6 
ECC86 7/6 
ECC88 11/8 
ECF80 8/9 
EMS 8/3 
E63121 10/9 
E0H86 11/h 
ELH42 8/b 
ECH81 7/- 
ECH88 81t 
ECL80 6/6 
ECLS2 8/- 
ECL83 10/6 
ECL84 12/. 
ECL88 10/8 
ESSI 71_ 
EF38 Sl8 
EF37A 8/- 
EF39 7I8 
EF40 111- 
EF41 8/. 
EF4E 6l9 
EF60.BH116 
EF60(A) 2/8 
1.F69 8/ 
EH() 416 
EF86 5l- 
EF86 7/6 
EF89 6/9 

RIFF-20921 

8/- 
RF92 gl- 
EF188 9/9 
EF184 9/6 
EK32 7/8 
EL82 8/B 
EL33 11/- 
FS34 11/6 
EL86 8/- 
EL38 18/6 
EL41 8/- 
1y42 9/6 
EL81 8/9 
EL84 6/6 
EL86 8/9 
EL91 8/9 
13L96 6/- 
EM34 8/9 

EROI 7/6 
EM81 8/6 
EM86 9/6 
EN61 16/- 
EY61 7/6 
EMI 7/8 
EY68 9/6 
EZ40 7/. 
EZ41 71- 1114 
EZ80 SIP 

0 EZ81 6/. 
3 2W4/500 7/- 

051C 121s; 
GZ82 79 

8 GZ84 1111 
8 BHgO 9/8 

11L41DD 6/e 
8 111308 lbl- 
9 BYES bt- 
6 

B982 8/6 
HT8gC 4,i 
HTUtl 14R. 6 6.144 6p- 
ET66 17i6 
ET61 11Y- 
ETBS 4/8 
ET88 18+8 
RT76 8P6 
HT88 lid. 
HTW81 62910408 
KTR&4 

WB'II404 RT W 68 6!9 
HT28 11/- 
L67 31 
LN168 ®/6 
MD34 /- 
N37 1046 
278 1"/- 
N108 17/- 
1162 9/7 
P41 7/6 
P61 2/9 
1 A2080 u/- 
168t 1116 
1097 t./6 
PCC84 blb 
PCC86 7/9 
PCCBg 11/9 
PCC89 4/6 
PCC1S9 12/- 
PCF80 6/9 
PCF62 /- 
PCF84 /. 
F88 Il/- 
PCLBP 2/3 
PCL88 9/- 
PCL84 '7/3 
PCLNb 1818 
PCL68 1f0/8 
PE625 019 
FEB* 8!6 
PEN44 4f8 
PL33 9/6 
PLUS 9/8 
PL38 ü6/ 
PL81 818 
PL8P 618 
PLBg 6/6 PL84 7/- 
PL 8P0 8/3 
PMtl9 el- 
P714 .it216 
PXPb 9/- 
PY81 81- 
PY82 10/- 
PY33 10/6 
PY80 818 
PY61 81% 
PY82 61'' 
PY88 81 
PY88 8/9 
PY13t6 7/9 
PY801 7/9 

R1ZS° 9 9/6 
RL18 111- 
gP41 2/3 
BP81 2/- 
81125 16/- 
5112160 4/6 
T41 6Y9 
TDD4 8/8 

. 7/6 
MR 7/e 

1722 8/9 
024 12/6 
1726 10/4 
OBB 8/6 
U81 7/. 
U88 14/- 
086 12/4 
U37 26/- 
050 4/9 

D B 6Ì8 
OB 4Y6 
0107 12f8 

0281 19/6 
0282 121- 
11801 12/- 
11309 6/6 
0329 9¡6 
U3g9 ll/e 

10/8 
61- 

11801 17/8 
DAB ,(,80 7/- 
IIAF42 7/9 
IIB41 ^/- 
UBC41 7/6 
VEER 7/9 
DB580 7/9 
112189 7/e 
11111.2.1 12/- 
IIOBY -/9 
111.084 9/9 
UCC86 7/3 
00580 10/6 
1101121 918 
UCB42 7/3 
001181 /9 
UCL82 ®/- bum 42/- 
IIP41 8/_ 
II142 8/6 mg al_ 
OF86 7/6 
IIP89 3/- 
IIL41 8/- 
III.44 14/- 
UTAe 9/9 
W,84 8f- 
IIM80 8/9 
IIR1C 7/6 
U11ß 11/8 
0117 9/6 
008 1818 
Ily1N 11/- 
IfyBl 9/8 
II141 6/- 
0Y86 g/- 
VP4B 9/- VP23 2/9 VP41 516 
VH10b 6/8 
VB160 6/- 
W 78 4/9 
W81 7/3 
X61M 11F- 
Via 818 
g66 111- 
$88 7/g 
X78M 1118 
X76 2118 
X79 Bl)_ 
X8161 9/- 
Y28 

5g6 8/8 

1'e 
TYPES 
tioa 

LISTED 
S.A.E. 
FNQS. 

Post, 2 (be, 2 /., 4 (be, 2/8, , .be. 3/8. 15 ms. 4/ -, etc. IItO.U. 2/- extra). ALL ITEMS LESS 5% AND POST FREE DY DOZENS, 

TECHNICAL TRADING C 0 
SHOPS RETAIL, ONLY 

350 -352 Fratton Road, Portsmouth (Tel: 22034) 
72 Eut Street, Southampton (Tel: 25851) 

ALL MAIL ORDER. RETAIL SHOP AND HI.FI ROOM 
I I -12 NORTH ROAD, BRIGHTON. Tel: 67999 
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We supply from stock most of 
the components and items speci- 
fied or circuits published in this 
and other magazines and radio 
books. Let us quote for your 
circuit, first grade components 
at realistic prices. 

All Parts in Stock for the 
following PW Designs. 

PW -6 Superhet. 
PW S.W. Converter. 
PW Beginners SW2. 
PW Transistor Inverter. 
PW Mains Power Pack. 
PW Build and Learn Series. 

Send S.A.E. 
with list of 
parts required 
for quotation. 

CATALOGUE 
Now 86 pages fully 
detailed and illustrated 
with hundreds of new 
items and bargains. 
PRICE 2/6. Post Paid. 

OUR STOCKS ARE FAR TO VAST TO ADVERTISE -A CATALOGUE IS, THEREFORE, A MUST 

MAINS AND 
BATTERY 

RECORD AND 
TAPE DECKS 

All Decks Complete with Cartridges * BSR ÚA14 4 -speed Auto ... E5 16 6 * BSR UAIS 4 -speed Auto ... E6 19 6 * Garrard Autoslim Auto. E6 IO 0 * Unplugable Hd. Versn. Auto E6 19 6 * Battery Autoslim ... E8 19 6 * Stereo Version Auto. . E7 '9 C. * SRPIO 4 -speed Single Player E5 0 0 * SRPIO Battery Version ... E5 19 6 * BSR GU7 4 -speed Single 
Player ... E5 0 0 * Garrard AT6 with Stereo 
Cartridge Autochanger ... EIO 19 6 * AT6 Mono .. .. CIO IO 0 * Collaro 2 -track Studio Deck £10 10 0 * Collaro Studio 4 -crack Deck E13 19 6 * BSR TD2 2-track ., E7 19 6 

P. & P. 316 any type above. 

* 9 volt Starr, 45 r.p.m 3916 * 45 or 33 r.p.m. Starr 9V 9216 * 45 r.p.m. Garrard, 6V 35/- * 4-speed B.S.R. 9V 5 gns * Garrard 9V. 2- speed, 2 -track 
Tape Deck with casette Ell IS 0 

P. & P. 216 any of above. 

MULTI -METERS 
Multi -range test 
meters featuring easy 
to read scales and 
provided with full 
operating instruc- 
tions, lead and bat- 
teries. Suitable for 
amateurs designers, 
repair shops, all do- 
mastic uses. Full 
details and specifica- 
tion in our catalogue. 

PT34 I Kohm /volt 3916 
MI 2 E2 96 
THL33 2 (illus.) £3 15 0 * EPIOK 10 79/6 * ITI -2 20 82/6 

*TPSS 2C ....- - E5 196 * EP3OK 30 E5 10 0 * 500 30 E8 19 6 * EP5OK 50 E8 10 6 * EPIOOK 100 E9 19 6 

* Leather Cases available. 

RECORD /REPLAY /ERASE TAPE 
HEADS 

Marriot Type 
R /RP /3 } track 
record /replay 
head and Mull - 
ard type TS 
erase head with 
mounting post. 
Bargain offer 

151- pair. 
P.P. 9d. 

* TRANSISTOR POCKET RADIOS 

Ready to use, complete with Battery. 
Leather Case. Earphone. P.P. 21- any 
type. Fully Guaranteed. 
6- Transistor De Luxe ... ... C9,6 
7- Transistor Zephyr 7916 

6- Transistor MW /LW ... 15.19.6 

TRANSISTOR PORTABLE 
TRANSCEIVERS 

9- transistor Portable Trans -receivers. 
Supplied complete with leather cases, 
batteries, aerials, etc. in presentation case. 
Range up to 5 miles in favourable con- 
ditions. Sizes 61 x 3 x 11 inches. Superhet 
crystal controlled on transmit and receive. 

Price 125 Per Pair. P.P. 316. 

TRANSISTOR TRANSCEIVER 
3- transistor crystal controlled version 
of above. Range up to =, mile. 
Price £8.19.6 Per Pair. P.P. 216. 

A SELECTION FROM OUR 
STOCKS 

See Catalogue for full details. 
Sinclair Micro -6 (to build) 59/6 
Sinclair TR 750 amp. (to build) 3916 

Sinclair Micro Injector (to build) 2716 
PP3 9 volt Battery Eliminator 1816 

Tape Jack Tuner 2916 
10 -Watt Horn Tweeter 2916 

20 -Watt Super Tweeter 6916 
Two -channel Mixer 151- 

1 to 200 Mc /s. F /str. Meter 6916 
1 -Watt 4- transistor 9 v. 3 ohm 4916 

5 -hole Chassis Punch Kit 4916 
Headphones 2K ohm 12f6; 4K ohm 1416 

Stereo Headphones 8 + 8 ohm 3 gns. 
Stereo Stethoscope Headset 8 + 8 

ohm 25/. 
Resistor Substitution Box 37/6 
Crystal Mono Stethoscope Headset 10/6 
Magnetic Mono Stethoscope Head- 

set 12/6 
Transistor Signal Injector 39/6 
Fully Disappearing Car Aerial 35/- 
Test Lead Kit with Pouch 8/6 
Capacitor Substitution Box 29/6 
De Luxe Stereo Headsets with 

¡unction box E6 

4- channel transistor mixer 55/- * 3- Transistor MW Superhet 
tuner 67/6 * 4- Transistor Superhet MW/ 
SW Tuner E7.9.6 

Transistor Telephone Amplifier 651- 

FM VHF TUNING HEART 
Printed circuit construction. RF stage and 
osc. /mixer stage, fully tunable 85 to 105 

Mc /s. Completely screened. Requires 
UCC85 (816). Brand new in maker's 
cartons I51 -. P.P. 11 -. 
Supplied with circuit. 

MULLARD POT CORES 
LAI 1216 LAS I7/6 LA45 151- 

LA2 151- LA6 22/6 LA2503 IS/- 
LA3 19/6 LA9 17/6 LA2504 151 - 

LA4 12/6 LA I O 17/6 LA2505 17/6 

30 watt Soldering Iron 1416. P.P I / -. 

Tape Demagnetiser 29/6 
2K ohm lin. diam. mag mit. IS /- 
Antex 15 watt min. soldering Iron 29/6 
Earphones mag. or crystal 5 

Telephone Recording attachment 12/6 
Crystal Guitar contact mit. 12/6 * 7- Transistor Record Player or tuner 

amplifier with treble /bass and vol. 
controls, ¿5.19.6. * 4- Transistor 1 watt amplifiers. Kit, 
39/6. P.P. 116. Built 49/6. P.P. 116. 

RECORDING TAPE 
5in. 600ft., 1216; Sin. 900ft., 151 -; 7in. 
1,200ft., 1816; 7in. 1,800ft., 25/ -; 7in. 
2,400ft., 27/6. Excellent quality. 

SCOTCH BOY TAPE. 31in., 300ft. 
L.P. complete with spare spool. S16. 

P.P. 9d. 

BUILD A QUALITY TAPE 
RECORDER 

* 6 Valve Printed Circuit designs. 
2 -track or 4 -track units. 11 gns. 
2- track, 12 gns. 4- track. * Collaro Studio Decks. 2 -track IO gns. 
P.P. 316. 4 -track £14. P.P. 316. * Portable cabinets with Speakers. 
S gns. P.P. 316. 

Complete Systems 
2 -track E26, P.P. 816. 4 -track E30, P.P. 816. 

Complete in Every Detail 
Leaflet on request also on amplifiers 
to use decks with existing hi -fi 
equipment. 

NOMBREX TEST EQUIPMENT 

All transistor 
portable units 
supplied with 
full instruc- 
tions. 

Leaflets on 
Request. 

* 150 Kc /s to 350 Mc /s generator. RF 

Mod., AF. 8 ranges. Leads batteries, 
instructions, £9.10.0. * Resistance /Capacitance Bridge. 08.5.0. * Transistorised Power Supply. ¿6.10.0. * Audio Generator, E16.15.0. * Inductance Bridge, EIS. 

Fully Guaranteed. 

CRYSTAL MICROPHONES 
Acos 39 -1 Stick Microphone 32/6 

Acos 60 -I Stick Microphone 27/6 

Acos 40 Deck Microphone... 15f- 

Acos 45 Hand Microphone 19/6 

Lapel /Hand Microphone... 12/6 

IOOC Stick with Stand 39/6 

BM3 Stick with Stand 49/6 

Lapel /Hand Magnetic 8/6 

QUALITY MICROPHONES 
Large range of Dynamic and crystal micro- 
phones in stock. (See new Catalogue for 
full range.) 

QUARTZ CRYSTALS 
100 kc /s 151 -; 500 kc s 151-; 455 kc /s 1216; 

456 kc /s IS / -; 27.255 Mc /s 
Twin Crystal, I Mc /s, and 100 kc /s 22' 

Over 800 frequencies in stock. 

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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October, 1964 PRACTICAL WIRELESS 

Practical Wireless BLUEPRINT 
SERVICE 

ALL 
of these blueprints are drawn full -size and although the issues containing descriptions of these 

sets are now out of print, constructional details are available free with each blueprint except 
for those marked thus ( *). 

Send (preferably) a postal order to cover the cost of the Blueprint (stamps over 6d. unacceptable) to 
PRACTICAL WIRELESS, Blueprint Dept., George Newnes, Ltd., Tower House, Southampton Street, 
London W.C.2. 

DOUBLE -SIDED BLUEPRINTS 
Each blueprint in this series contains details of two 

separate instruments or items of equipment. 

The Strand Amplifier ... 
The PW Signal Generator 

The Savoy VHF Tuner ... 
The Mayfair Pre -amplifier 

... ... 

The Berkeley Loudspeaker Enclosure l 
The Luxembourg Tuner ... f 
The PW Troubadour ... 
The PW Everest Tuner 

The PW Britannic Two 
The PW Mercury 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 Suoerhet 

PW94 

PW95 

PW96 

PW97 

PW98 

PW99 

PW 100 

PW 101 

31- 

51- 

2 /- 

2 /6 

2/6 

316 

376 

41- 

41- 

4/- 
51- 

MISCELLANEOUS 
The PW 3 -speed Autogram ... ... $L- 

The PW Monophonic Electric Organ 
gl- 

The PW Roadfarer * ... . 5/- 
The PT Band Ill TV converter 116 

The Mini -amp * 5/- 
The PT Olympic * 716 

The PT Multimeter * ... 5 r. 

SOME EARLIER DESIGNS 
THE following blueprints include some pre -war 

designs and are kept in circulation for those 
constructors who wish to make use of old com- 
ponents which they may have in their spares box. The 
majority of the components for these receivers are no 
longer stocked by retailers. 

Experimenter's Short Wave 

Midget Short Wave Two 

Simple S.W. One -valver 

Pyramid One -valver 

BBC Special One -valver 

A One -valver for America 

Short -Wave World Beater 

Standard Four Valve S.W. 

Enthusiast's Power Amplifier 

Standard Four Valve ... 

Listener's 5 -Watt Amplifier ... 

L 

PW30a 

PW38a 

PW88 

PW93 

AW387 

AW429 

AW436 

WM383 

WM387 

W'M391 

WM392 

2/6 

216 

216 

216 

216 

216 

3/6 

3/6 

3/6 

3/6 

3/6 

QUERA' COITPON 
This coupon is available until 7th October, 1964, 
and must accompany all queries in accordance 
with the notice on our "Letters to the Editor" 

page. 

PRACTICAL WIRELESS, OCTOBER. 1964. 

Published on the 7th of each month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, Londor, W.C.2, and 
printed in England by WATMOUGHS LIMITED. Idle, Bradford: and London. Sole Agents for Australia and New Zealand.. GORDON & 
GOTCH (A /sia). Ltd. South Africa and Rhodesia: CENTRAL NEWS AGENCY, LTD. East Atrtca: STATIONERY & OFFICE SUPPLIES 

LTD. Subscription rate including postage for one year: To any part of the World £1.9.0. 
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WE ARE THE 
SPECIALISTS 

86 PAGE CATALOGUE 
Transistor Equipment & Components PRICE 2'6. Post Paid. 

VHF FM TRANSISTOR TUNER 

TRANSISTOR HIGH FIDELITY EQUIPMENT 
FOR MAINS BATTERY OPERATION FOR MAINS OR BATTERY OPERATION 

10 WATT'S MONO OR 20 WATTS STEREO i MONO FULL FUNCTION PREAMPLIFIER/ 
CONTROL UNIT 

PRICE £5.10.0 P.P. 21-. 

* Fully detailed. Dark brown 
and gold front panel plate 
816. 

For use with transistor power amplifiers as below or valve amplifiers - 
bum free -high sensitivity-8 inputs between 1.5 mV. and 300 mV., 
with full equalisation. For all pick-ups--microphones, tuners -tape replay. 
Separate treble and bass with cue and boost -4 position low pass filter. 
Volume, 40 c /s. and 20 kc's., etc. Output 250 mV. Overall size 9 x 24 x 
tin. Battery operated (2f mA.) or from power supply. Signa! to noise 
ratio 70 dB at 10 watts with power amplifier. Supplied built and ready 
to use. 

INTEGRATED STEREO PREAMPLIFIER 
Two channel version of above 
with addition of balance and 
mono; stereo controls. Over- 
all size 9 x 3f x !fin. deep. 
Designed to feed two 10 watt 
power amplifiers as below. 
Supplied built and ready to 
use. * Dark brown and gold front 

panel plate 12,6. 

imittusa 

PRICE £10.19.6 P.P. 316. 

MULTI -INPUT PREAMPLIFIER 
For use with the transistor power 
amplifier. A simplified version of the 
full function preamp. 8 inputs from 1.5 mV. 
to 300 mV. Input selector, tone and 

volume controls. Size 5 x 24 x tin. 

PRICE 65r- P.P. 116. 
* Dark brown and gold 

front panel plate, 616. 

10 WATT POWER 
AMPLIFIERS 

* 15 ohm 10 watt 
40 volt supply. 

£5.19.6 2;6; 

* 3 ohm 10 watt 
24 volt supply. 

£5.10.0 P.P. 

, Direct coupled transformerless design. Sensitive 100 mV. from 10 K 
ohm source for 10 watts output. Response - I dB. 40 c s. to 20 c /s. 
0.25 " total distortion at 10 watts. Push -pull class B output. 60 dB. 
feedback. Two versions available for 3,4 ohm and 15'16 ohm output. 
Battery or mains supply operation. For use with mono or stereo pre- 
amplifiers as above. Supplied built and ready to use. 3 ohm version suitable 
for use on 12 volts and also 5, 8 and 15 ohm speakers. 

MAINS POWER PACKS 
PS245. For single amplifier, 24 volt 5916 

PS402. For single amplifier, 40 volt 59'6 
P524. For two amplifiers, 24 volt 6916 

PS40. For two amplifiers. 40 volt 6916 

DETAILS WITH 
CIRCUITS OF 

ABOVE UNITS 
ON REQUEST 

(TRADE SUPPLIED) 

5- Transistor. 
High Sensitivi- 
ty. 
4 Diodes. 
Full coverage87 
to 105 Mc s. 
AFC and AVC. 
Up to I volt 
output. 

Printed circuit de- 
sign of high sensiti- 
vity and quality. 
Output for valve or 
transistor amplifiers. 
Size 31 x 21 x 4ìn. TOTAL 
Simplified building COST 
instructions. All (Gold sprayed cabinet assem- 
parts sold separately. bly 201- extra). 

Detailed Circuit Book on Request. 

£7.19.6 P.P. 
216. 

New printed circuit 6- 
Transistor superhet design. 
Over 700mW push -pull 
output. 
Push -button selection of 
MW and LW with full 
tuning on both wavebands. 
A new design with amazing 
performance at a realistic 
price. 
New attractively designed 
portable cabinet with hori- 
zontal tuning and all sta- 
tions marked. Colours 
Red or Blue with White. 

"CONVAIR" 

PUSH- 
BUTTON 
MW LW 
PORTABLE/ 
CAR RADIO 

Total Cost of 
ALL Parts 

£7.19.6 
P.P. 316. 

Batteries 61- extra. 

Size 10 x 7 x 34in. 

ALL PARTS SOLD 
SEPARATELY 

Leaflet on Request. 

* The easiest to 
build -the best 
performance - 
realistic price. 

MINIGRAM TRANSISTOR 
PORTABLE RECORD PLAYER 

Made by well - known 
British manufacturer. Features 
ready built 4- transistor printed 
circuit I watt amplifier, ellip- 
tical speaker and volume con- 
trol. Low current. Starr, 
constant speed 45 r.p.m. turn- 
table with crystal pick -up. 
Strong moulded two colour 
cabinet with handle. Plays 
anywhere on long life 9 volt 
battery. Requires less than 

half an hour's work to connect up using ready built 
units and easy instructions. 
TOTAL 79 6 P.P. 
COST 51- (Battery 319). 
Or amplifier with volume control and 5 x 3 -inch 
Speaker, 4- Transistor, 351 -. P.P. 21 -. 
9 volt Starr Player with Pick -up 3916. P.P. 216. And 
Two -Tone Case 51 -. P.P. 21 -. 

HENRY'S RADIO LTD PADdington 1008/9. 

303 EDGWARE ROAD, LONDON W.2. 
(Open Monday to Saturday all day 9 a.m. to 

6 p.m. Half -day Thursday I p.m.) 

PLEASE TURN TO INSIDE PAGE 

ANYTHING TO DO WITH TRANSISTORS CONTACT US WITHOUT DELAY o 
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