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ii PRACTICAL WIRELESS 

SOLDERING INSTRUMENTS 
AND EQUIPMENT 

DESIGNED FOR 

THE AMATEUR'S 
RADIO STATION 

ILLUSTRATED 
List No. 70 }" 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 

June, 1964 

irl;ze2ei767-70-0 

WHARFEDALE 
SAFER I01RSInD 

The following letter 
is typical of many 
received praising 
the performance of 
the new Wharfedale 
Super 10 /RS!DD 
and the new Golden 
10 /RS /DD, both of 
which have a remark- 
ably wide and smooth 
response as the response 
curve indicates. 

16 Grant House, 
Albion Avenue, 
LONDON, S.W.8. 

Dear Mr. Briggs, 
1 fee! I mast write to you to say how pleased 1 am with my 

converted WIO Speaker (now a Super I0 /RS /DD) which 1 

received safely on Saturday. 
The treble response is a delight to hear and even my poor 

quality records sound better, no doubt due to the absence of 
peaks in the middle and upper register. My pressure unit 
tweeter has now been dispensed with as it certainly cannot 
compete with the treble in your unit. 

Being lucky enough to live within good range of Wrotham, 
1 was able to put it through tests with various transmissions 
including the Proms, and we all have been most impressed - 
the bass improvement is also exceptionally good. 

Yours sincerely, 
Geo. H. Hunter. 

Impedance 10 15 ohms only. Iin. dia. centre pole. Flux 
density 16,000 oersteds. Max. input 10 watts rms or 20 watt 
peak. Frequency range 30- 20,000 cis. Aluminium voice coil 
Roll surround and double diaphragm. 

Axial response curve. Mic. distance 12ín. Input 4 v. at 1,000 c's. 
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PRICES: SUPER 10 RS DD E10.18.8 including P.T. 
GOLDEN l0!RS!DD E7.17.5 including P.T. 

Descriptive Leaflet on request 

WHARFEDALE WIRELESS WORKS LTD. 
IDLE BRADFORD YORKSHIRE 

Grams: 'Wharfdel' Bradford 
Phone: Idle 1235'6 
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June, 1964 PRACTICAL WIRELESS 

e aKd 
ACS/PEN 

1916 
AC2/PEN 
DD 19/6 

AC/TP 291- 
AC/ V PI-5-7 

151- 
AZ 151- 
AZ31 1316 
836 91- 
CIC 101- 
CCH35 201- 
CL33 1216 
CYI 15'- 
CY3I 12/6 
D77 41- 
DAC32 916 
DAF91 51- 
DAF96 2516 
DCC90 1216 
DF33 9'6 
DF9I 3/6 
DF92 71- 
DF96 25/6 
DH63 61- 
DH77 7'- 
DK32 IIr- 
DK91 516 
DK92 7r- 
DK96 7/6 
DL33 816 
DL35 10'- 
DL91 71- 
DL92 51- 
DL93 71- 
DL94 7'- 
DL96 2516 
EA50 21- 
EABC80 516 
EAC9I 4'- 
EAF42 916 
EB34 216 
EB4I 61- 
E891 41- 
EBC3 21'- 
EBC33 516 
EBC41 816 
EBC8I 101- 
EBF80 716 
EBF83 81- 
EEF89 716 
EBLI 211- 
EBL2I 211- 
ECC35 8'- 
ECC40 15r- 
ECCBI 41- 
ECC82 51- 
ECC83 5'- 
ECC84 6/6 

ECC85 716 
ECC83 I2'6 
ECC9I 3r- 
ECF80 716 
ECF82 816 
ECH3 21'6 
ECH2I 21'- 
ECH35 1216 
ECH42 9'6 
ECH8I 7'- 
ECH83 816 
ECL80 616 
ECL8I 10'- 
ECL82 9'6 
ECL83 1016 
ECL86 916 
EF6 211- 
EF9 211- 
EF22 14'- 
EF36 41- 
EF37 81- 
EF37A 8'- 
EF39 41- 
EF40 IS'- 
EF4I 81- 
EF42 IOr- 
EF50A 316 
EF50E 31- 
EF80 51- 
EF85 51- 
EF86 
EF89 81- 
EF91 4'- 
EF92 41- 
EF95 Sr- 
EF98 I0/- 
EF183 81- 
EF184 
EK32 816 
EL3 2116 
EL32 416 
EL33 12/6 
EL34 141- 
EL35 101- 
EL37 1716 
EL38 1716 
EL41 916 
EL42 916 
EL81 1216 
EL84 61- 
EL85 10r- 
EL90 8'6 
EL91 41- 
EL95 10/6 
EM80 816 
EM81 816 
EM34 81- 
EM85 10'- 
EYSI 7/6 

EY8I 816 
EY83 1216 
EY36 7'- 
EY9I 31- 
EZ35 61- 
EZ40 71- 
EZ4I 7'- 
EZ80 516 
EZ8I 516 
EZ93 416 
El 148 21- 
FC2 ISr- 
FC2A 17/6 
FC4 151- 
FW4/500 9'- 
FW4/800 9'- 
GZ30 1016 
GZ32 1016 
GZ33 1913 
GZ34 1316 
GZ37 1913 
HABCBO I01- 
HL41 8'- 
HL4IDD 816 
HL92 816 
HL133DD916 

HN309 251- 
IW4/350 101- 
IW4/50010r- 
KT33C 81- 
KT36 1716 
KT6I 9/6 
KT66 1716 
KT76 10/- 
KT81 816 
KTW6I 
L63 5r- 
LN152 616 
LN309 9'- 
LZ319 1216 
MKT4 1716 
M548 17/6 
MVS/PEN 

1716 
MVS/PENB 

IS'- 
MUI4 91- 
MX40 ISr- 
N18 81- 
N37 14'- 
N78 2216 
N108 261- 
N308 181- 
N339 301- 
N369 1016 
OD3 
OZ4 5'- 
P2 10/- 

PABC80 131- 
PCC34 7r- 
PCC85 916 
PCC88 12'6 
PCC89 8/6 
PCFBD 716 
PCFB2 716 
PCF84 1216 
PCF86 1216 
PCL82 716 
PCL83 91- 
PCL84 71- 
PCL85 716 
PCL86 I2/6 
PENA4 1916 
PEN4DD 

2216 
PEN4VA 

1716 
PEN36C 

20/- 
PEN45 10'- 
PEN45DD 

251- 
PEN46 5'- 
PEN4SDD 

201- 
PENDD4020 

20r- 
PL33 15'- 
PL36 1216 
PL38 181- 
PL81 716 
PL82 716 
PL83 716 
PL84 81- 
PL823 181- 
PM24M 1316 
PX4 15'- 
PX25 251- 
PY31 1S'- 
PY32 1016 
PY33 1016 
PY80 716 
PY81 616 
PY82 516 
PY83 81- 
PY83 IOr- 
PY800 10r- 
PZ30 15r- 
Q5951 l0 101- 
QS 150/ I5 

10r- 
R2 10r- 
R16 17/6 
R19 16'- 
R20 16/- 
51.41 316 
SP61 316 

T41 IS'- 

TDD4 12'6 
TDD 13C 

1716 
20'- 
12'6 
9,- 
9'- 
9'- 
8'- 2. 
II'- 
9r- 

1716 
17/6 
1 I /- 
71- 
4'- 
616 
4'6 

1016 
13/6 
IS'- 
IS'- 

19'6 
I8'6 
15/- 
1316 

TH41 
TY86F 
WO 
U12 
U14 
U22 
U24 
U25 
U26 
U31 
U35 
U37 
U47 
U50 
U52 
U76 
U78 
U145 
U 191 
U251 
U28I 
U282 
U301 
U329 
U339 
U403 
0404 I0'- 
0801 19'6 
UABC80 516 
UAF42 816 
UB4I 716 
UBC41 816 
UBC8I 10'- 
UBF80 716 
UBF89 71- 
UBL21 201- 
UCC84 11/6 
UCC85 7'- 
UCF80 1216 
UCH2I 201- 
UCH42 816 
UCH8I 7'- 
UCL82 91- 
UCL83 1116 
UF41 716 
UF42 716 
UF80 7l- 
UF85 716 
UF86 12/6 
UF89 61- 
UL4I 81- 
UL44 201- 
UL46 1416 
UL84 61- 
UL85 716 

105 

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

Wednesday I p.m. 

Special 24 Hour 
Express Mall OCCfrree 

UM80 1016 
URIC 151- 
UU6 1716 
UU8 151- 
UU9 716 
UYIN 1216 
UY2I 1516 
UY4I 7'6 
UY85 
VP4 151- 
VP4A 151- 
VP4B IS'- 
V R 105/30 71- 
VRI50/3071- 
W61 II'- 
W76 51- 
W77 4'- 
W81 6'- 
W81M 61- 
X41 2216 
X6I M 101- 
X65 1216 
X76 12/6 
X76M 1216 
X78 26/- 
X79 40r- 
Y6I 101- 
Y63 101- 
Z63 716 
Z66 101- 
Z77 4'- 
Z152 5'- 
A7 11/- 
C5 RO- 
DS 816 
D6 101- 
H5 916 
L4 Sr- 
N5 916 
R5 516 
S4 71- 
S5 5'- 
T4 316 
US 5/9 

2P 22/6 
3A4 Sr- 
3A5 10/6 
3Q4 8'- 
3Q5 
354 5/6 
3V4 71- 
504 41- 
5V4G 7/9 
5Y3G 4/6 
5Y3GT 5/6 
5Z4G 716 
5Z4GT 8/6 
6A7 91- 
6A8G 816 

6A8GT 1316 
6AC7 61- 
OAKS 51- 
6AL5 41- 
6AM5 51- 
6AM6 41- 
6AQ5 616 
6AT6 61- 
6AU6 9/- 
6BBG 216 
6BA6 
613E6 61- 
6BG6G 15'- 
6816 61- 
6BQ7A 1216 
6BR7 1016 
6BS7 1216 
6BW6 91- 
613W7 9'- 
6C4 316 
6C5GT 81- 
6C6 616 
6C9 12'6 
6CD6G 25'- 
6CH6 IOl- 
6CW4 16/- 
602 41- 
6136 5/6 
6E5 101- 
6FI 1016 
6F6 5'9 
6F12 41- 
6FL3 101- 
6F14 101- 
6915 12/6 
6FI9 12/6 
6F23 1016 
6925 1616 
6F26 1316 
6F33 5'6 
6H6 2'- 
615 516 
615G 4/6 
615GT Sr- 
6.17 7'6 
617G Sr- 
617GT 716 
6K7 7/6 
6K7G 2'- 
6K7GT 716 
6K8 9'6 
6K8G 4'- 
6K8GT 916 
6K25 1716 
6L1 10'- 
6L6 7/6 
6L7 I0'- 
6L18 101- 

Order 

6L19 15'- 
6N7GT 9'6 
6P25 1016 
6P28 1216 
6Q7 916 
6Q7G 61- 
6Q7GT 8/6 
6SA7 71- 
6SC7 8/6 
65F5 10'- 
6SG7 71- 
65H7 61- 
6517 6'6 
6SK7 516 
65L7GT 5/6 
6SN7GT 51- 
6SQ7 8'6 
64UGT 10'- 
6USG 716. 
6V6G 41- 
6V6GT 8'- 
6X4 4'6 
6X5G Sr- 
6X5GT 8'6 
6/30L2 1216 
7B5 1216 
787 8'6 
7C5 8'- 
7C6 816 
7D5 I5'- 
7D6 151- 
708 15'- 
7H7 6'- 
757 1716 
7Y4 6l6 
8D3 41- 
9BW6 12'6 

0C1 1216 
0C2 17/6 
OF! 10'- 
099 12/6 
OLD11 IV- 
OPI 3 151- 
OP14 191- 
1 D5 2316 
2A6 616 
2A8H II'- 
2AT6 716 
2AT7 5'- 
2AU6 1716 
2AU7 5'- 
2AX7 51- 
2BA6 716 
2BE6 716 
2BH7 101- 
215GT 4'- 
2J7GT 8'6 
2K7GT 5'- 
2K8GT 101- 

Service 

2SA7 816 
2517 8/- 
25K7 61- 
2SL7 S'- 
2SN7 10'- 
2SQ7 121 - 
4H7 101 - 
4R7 211- 
9AQ5 8r- 
9BG6G 151- 

2001 101- 
2002 
2092 1716 
20L1 2216 
20PI IS'- 
20P3 24'- 
20P4 201 - 
20P5 201- 
25A6 ß'- 
25L6 8r- 
25Y5 81- 
25Y5G ß'- 
25Z4 7/6 
25Z5 $1- 
25Z6 8/6 
27SU 19'6 
30C1 9'- 
30CI5 12/6 
30F5 101 - 
30FLI 12/6 
30L1 816 
30L15 II'- 
30P4 1ß'- 
30P12 101 - 
30P16 91- 
30P19 1716 
30PLI IS'- 
30PL I3 1216 
30PLI4 1216 
35A5 151 - 
35L6GT 8/6 
35W4 6'6 
35Z3 IS/- 
35Z4 616 
35Z5 816 
4ISTH 2216 
42 12'6 
SOCS I01- 
50CD6G 

30/- 
50L6 816 
75 8'- 
78 7/6 
80 7'6 
ß5A2 12'6 
185BT 30/- 
807A 916 
807B 91- 
12Q7GT 61- 

COMPLETE VALVE LIST FREE WITH ORDER 
METAL RECTIFIERS 

RMI 7/6 14A86 231- I6RD 2-2-8-I 121- (FC142) 
RM2 8/- 14A97 261- I6RE 2-I-8-I 10'- (FCI50) 
RM3 101- I4A100 281- 18RA I-I-8-I Sr- (FCI18) 
RM4 17/6 I4RA I-2-3-2211-(FC301) I8RA I-1-16-I 7r- (FCI16) 
R1.15 19/6 14RA I-2-8-32Sr-(FC3I) I8RD 2-2-8-1 I61- (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 

BRAND NEW TRANSISTORS 
OC35 101- 0072 8/- OC8ID Sr. 
0C42 6r- 0074 Sr. OCBIm/pr 12/6 
0C44 Sr- 0075 8'- OC82 6r- 
OC45 5'- OC77 8'- 00320 61- 
OC71 51- OCBI 5r- OCI70 61- 

SILICON RECEIVERS 
400 volts 350 mA ... ... ... .,. 716 each 

SETS OF VALVES 
IR5, 155, 1T4, 354, 3V4 .. Set of 4, 177- 
DAF91, DF9I, DK9I, DL92, DL94 ..- - -- Set of 4, 171 - 
DAF96, DF96, DK96, DL96 ... ... ... Set of 4, 251- 

HST VALVE MAIL ORDER CO Open 4Da Daily 0a202 
211a STREATHAM ROAD MITCHAM SURREY 
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106 PRACTICAL WIRELESS June, 1964 

CLEAR 
PLASTIC 
PANEL 
METERS 
lrst grade 

Movftn 
Coll panel 

available ex- stock. 
S.A.E. for illustrated leaflet. 
Discounts for quantity. Avail- 
able 

µAln 
sqr follows. 

frType 
MR. 38E. 

1000µA 
32/6 

6A. DC 22/6 
300µA 27/8 3V. DC 22/6 
500 

1100µA 27/8 Ó0V DC 22/8 
1mA 22/6 150V. DC 22/6 
5mA 22/6 300V. DC 22/8 
10mA 22/6 500V. DC 22/6 
50mA 22/6 750V. DC 22/6 
100mA 22/6 15V. AC 22/8 
150mA 22/6 50V. AC 22/6 
200mÁ 2/8 150V.AO22/8 
300mA 22/8 300V. AC 22/6 
500mA 22/8 500V. AC 22/6 
750mA 22/6 

5óµ{1w 
MR, 

57 8 imÁ 
fronts. 

/ 
100µA 4718 10mA 32/6 
500µA 37/6 100mA 32/6 
50-0-50µA 57/6 lA. DC 32/8 
1000-10011A 47/8 . 300V. 130 32/6 

3300V. AC 32/6 
Type MR. 65P. 3i x 31111. fronts 
50µ{tA 59/6 lmA 35/- 
100µA 49/6 lOmA 351- 
500 A 1,, 39/8 100mA 35/- 

100A-5100µA 49/8 300V DC 85/- 
POST EXTRA 300V. AO 351- 

BAKELITE 
PANEL 
METERS 
First grade 
quality. 
3i in. square 
fronts. 

25µA 65/- 1A. DC 29/6 
60µA 42/6 6A. DC 29/6 
100µA 39/6 '1A. AC 29/6 
500 35/- 35/- '5A. AC 29/8 

1000- l00{!ß39/6 Ó0V DC29 /6 
linA 

100 
29/6 0300V. AC 29/8 

10mA 29/6 300V. AC 35/- 
bOOmA 29/6 VU Mtr. 49/8 

Moving iron, all others 
moving coil. 

ILLUMINATED 'S' METER 
1"/ ..in. front. Cal. in S 
unite. 6Vp. 29/6. P.P. 1i -. 

MORE METER BARGAINS 
10014A. 21ín. Flush rd. 42/6 
300-30mA 21ín. ., .. 9/6 

500V. V. 
AC 

F11n. . " 25/- 
1mA Meter Rectifiers 8/8 

Post extra. 

6íN. PANEL METERS 
Flush panel mounting, her- 
metically sealed. 
300A. DC m/c 65/-. Post 5/ -. 

R.C.A. HEADSETS 
Low imp. Fitted with std. Jack 
plug. 15/8. P.P. 1/6. 

TELEPHONES TYPE H 
Sound powered, generator bell 
ringing 2 line connection. Fully 
tested. 24.19.6 pair. Carr. 51 , 

HE-40 DE LUXE 4 -BAND COMMUNICATION RECEIVER 
I Tequeocy coverage 550KC /s 
to 30 Mo /s continuous. Opera- 
tion 230/240 volt A.C. /D.C. The 
perfect receiver tor short 
wave listening. Special 
features Include: Slide rule 
tuning dial- electrical band - 
spread-0-100 logging scale- 
improved selectivity -built 
In 'S" meter -A.V.C. -Noise 
limiter- B.F.O. -Phone lack 
built in 51n. speaker -tone- 

control- standby switch- ,upplied with three aerials, ferrite loop 
for broadcast band, adjustable 58in. whip for short wave and wire 
aerial. Smartly styled durable metal cabinet. Lupplied brand new 
and guaranteed with manual. £24.15.0 carriage pala. 
for full details. Part exchanges welcoms 

MODEL ITI -2 MULTITESTER 20,000 O.P.V. 
20,000 o.p.v. D.C. 10,000 o.p.v. A.C. 

Specifications: 
D.C. V: 025- 250500 -2500 V. 
A.C. V: 0 -10-50 -200 -1000 V 
Current: 0- 504A- 25mA -250mA 
Resistance: 0-60K-6M n 
Capacity: 0.01 -0.3mFd (at AC 10 V) 
Decibel: -20dß -+22dB 
Output range: 0 -10550 -500 -1000 V 
Battery: 1.5 V 1112 
Size: 31 x 4i x llln. 
Supplied complete with batteries, leads instructions. 82/6. Post 2/6 

MARCONI TFI44G/4 STANDARD SIGNAL GENERATORS 
First release of this late mark. 85Kc /s to 2lidc /s ±1 %. Output 
variable from 1µV to 1 volt. Internal sine wave modulation 400c /s 
up to 75% depth. Operation 200 /250 volt A.C. Offered in really excel- 
lent condition, like new fully tested and guaranteed. £25. Carr. 30 / , 
TE -20 RF SIGNAL GENERATOR 
Accurate wide range signal generator covering 120Kc /s- 260Me /s 
on 6 bands. Directly calibrated. Variable RF attenuator. Opera- 
tion 200/240 V. A.C. similar in appearance to TE-46 CR Bridge. 
Brand new with instructions, £12. Carr. 5/ -. F.A.E. for details. 

COSSOR DOUBLE -BEAM OSCILLOSCOPE 1035 
4in. tube. Calibrated Yl amplifier from 50 mV to 50V. Bandwidth 
1OMc /s. Calibrated Y2 amplifier from 5V. to 500V. with band width up 
to 100Kc /s. Directly calibrated X shift providing time measure- 
ments from 15 microseconds to 150 milliseconds. Supplied in guar- 
anteed perfect condition. 637.10.0 each. Carr. 30 / -. Spare Tubes, 
TYPE 89D. Brand New, 59/8 each. P. & P. 4/6. 

ERSKINE TYPE 13 DOUBLE BEAM OSCILLOSCOPE 
Time base 2c /s- 750KC /s. Calibrators at 100Ke /s and 1Mc /s. Separate 
YI and Y2 amplifiers up to 5.5MO /s. Operation 110/230 volt A.C. 
Supplied in perfect working order. £97.10.0. Carr. 20 / -. 

TWIN MOTOR BARGAIN FIELD TELEPHONES 
210/250V. A.C. Twin r ,ncentrie 
spindles. Either motor rever- 
sible. 14000 r.p.m. Brand new, 
12/8. P.P. 2/6. 

MICROAMMETERS 
0-500 microamp, 2 }in, circular 
Hush panel mounting. Dials en- 
graved 0-15. 0 -600 volts. Brand 
new, boxed, 15 /-. P. & P. 1 /6. 

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

GEARED SLIDER RHEOSTAT 
1.2 ohms 12 amp, 15 /6. P.P. 3/6. 

FIELD STRENGTH 
METERS 

Frequency 
coverage 

i- 2BOMc /s. 
Fitted with 
200 microamp 

meter. 
Supplied 
with tel- 
escopic aerial, 
earpiece 

and instructions 69/8 post paid. 

MAINS RECORD PLAYERS & AUTOCHANGERS 
ALL GUARANTEED WITH ARM AND CARTRIDGE 

GARRARD SRP -10 PLAYER 24.17.6 
GARRARD AUTOSLIM CHANGER £8. 9.8 
GARRARD AUTOSLIM DE LUXE £51.19.8 
GARRARD ATe CHANGER MONO £10. 9.6 
GARRARD ATO CHANGER STEREO £10.19.8 
GARRARD 4 H/F MONO - £14.19.6 
GARRARD 4 H/F STEREO £15.16.0 
GARRARD TYPE A CHANGER 217.15.0 
GARRARD 301 STROBO, NO ARM £19.10.0 
B.S.R. 0117 SINGLE PLAYER £4. 7.8 
B.S.R. ÚA14 CHANGER £5.19.8 
B.S.R. UA16 CHANGER £6.12.6 

POSTAGE EXTRA. 

Type "L ". Two Une connection, 
generator bell ringing. Complete 
telephone intercom. Supplied in 
excellent condition, fully tested 
and complote with batteries. 
Only 69/8 per pair. Carr. 5/ -, 
Type "F ". As above but moulded 
bakellte case (as illustrated). 
Supplied complete with wooden 
transit case for held use. 
£4.19.6 per pair. Carr. al -. 

9 TRANSISTOR 
TRANSCEIVERS 
TWO -WAY 
RADIOS 
Average 
range up to 
1.5 miles. Supplied complete 
with Teles- 
copie aerials Flatteries, Personal 
Earpieces. Leather carrying 
-rises and 
I' st ructions. 
Proud new, 
ua ran teed. 

£25 .-sir. S.A... ;,;r details. 

SEMI AUTOMATIC BUG KEY 

Supe speed key, sod d adjust- 
men s. SO WPM to as high as 
desired weight scale for repro - 
duoible settings. Precision 
tooled anti rust nickel plated 
brass and stainless steel operat- 
ing parts. Size 61 x 3 x 21ín. 
Brand new. £4.12.8. Post paid. 
SILICON RECTIFIERS 

400V. P.I.V. SCR. 
4.7 amp 7/8 

200V. P.I.V. 
6 amp 5/6 

1000V. P.I.V. 
650mA 7/8 

800V. P.I.V. 
500mA 5/8 

400V. P.I.V. 
1 amp 5/8 

400V. P.I.V. 
3 amp 5/6 

150V. P.I.V. 
165mA 1/- 

400V. P.I.V. 
500mA 3/6 

70V. P.I.V. 
1 amp 3/6 

95V. P.1. V. 
3 amp 5/8 

Post extra. 
PLUGS AND SOCKETS 
Painton 15 -pin in -line printed 
circuit connectors. 7/6 pair. 
Large quantities available. 
Ditto 32 -pin, 12 /6 pair. 
Ulmer.. 4 pin, 2/6 pr: 8 pm 3/6 
pr; 12 pin 4/ - pr; 18 pin 4/8 pr. 
Painton Miniature Jones. 
4 pm 3/6 pr; 6 pin 4/- pr; 8 pin 
4/8 pr; 12 pin 5/6 pr; 18 pin 7/6 
pr; 24 pin 10 /8 pr; 33 Din 12/6 pr. 
Post extra. 
AMERICAN BLOCK 
PAPER CONDENSERS 
Very high quality. lomFd, 600v. 
8/6: 10 mFd 1kV 10/6: 12 mFd 
1.5kV 15/ -. Post extra.. 
L.T. METAL RECTIFIERS 

12/18V lAv 3/9 
bridge 

/36 
connected. 

7/3 
12 /18V 2A 6/3 24/36V 2A 13/6 
12í18V 4A 8/6 24/36V 15A461- 
12/18V BA 2/3 36/48V 6A 32/6 
12/18V 10A 22/8 Post extra. 
L.T. TRANSFORMERS 
For chargers, 

tapped 
etc. All 

(1primaries rt17V.. 1 amp. am/ /9: (2) 
ditto 2A.. 14/3; (3) ditto 4A.. 
16/6; (4) ditto 6A, 26/ -: (5) 3, 4 6, 
6, 8, 10, 12, 15. 18, 20. 24 or 30V.. 
2 amp. 18 /6; (6) ditto 9A., 30/ -; 
(7) 
13 /6: 

(b)A 
1 8) amp. + 15/6. 

Post extra. 
AUTO TRANSFORMERS 
Stepp up or step down. Tapped 
0/115/200/230/250V. 20W. 9/ -: 

18/6; 
00W. 

210W. 27/6: 300W. 42/6: 500W. 
67/6: 1,000W. 90/.; 1,500W. 
£6.19.6: 3.000W £7.10.0: 
7,500W. £15 I. only tapped 
0/110/221V.) Post extra. 
30,000 O.P.V. TEST METER 

MQDEL 500 
Reads volt- 
ages up to 
1,000 D.C. at 
30,000 ohms 
per volt and 
A . C . a t 
15,000 o.p.v.: 
D.C. current 
to 12 amps. 
Resistance 
to 60 Mess: 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 3'! x 6'h, 
x Ills. PRICE, 28.17.8. 

G. W. SMITH & CO. (RADIO) LTD. 
3 & 34 LISLE STREET, LONDON, W.C.2. 
SEE OPPOSITE PAGE 
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CONSTANT VOLTAGE TRANS. 
95/130V. input, 115V. output. 
500 watts. Can be used in series 
for 230V. 24 each. Carr. 10 / , 
DUMONT KIOSIPI DOUBLE 
BEAM C.R.T. 
Twin gun, 6.3V., new, boxed. 
59 /6. P.P. 3/6. 

MAINS ISOLATION TRANS. 
230V. to 230V. 50W. 16 /6. P.P. 
3/ -; 100W. 29/6, P.P. 3/6; 1.000W. 
£5. Carr. 10/ -. 

TM -59 'er'S' METER Signal 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. 82/6. 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 31n. 
lin. spindle. 22/6. P.P. 2/ -. 

MINIATURE LEAD ACID 
ACCUMULATORS 
Brand new. 2V. 1.5A. 4 x 1 x 
5/6. P.P. 1/3. 12V. 0.75A. 
4 z 3 z Din. 15 /6 P.P. 1/6. 

HEADSET & BOOM MICROPHONE 
American type, low Impedance, 
padded 49/6. P.P. 2/6. 

200 KO INSTRUMENT POTS. 
Wirewound, 3 /in. dia. 5/6 each. 
P.P. 1/3. 

MINIFLEX ; TRACK TAPE HEADS 
Set of three, record, playback, 
erase. Only 29/6 set. P. & P. 9d. 

COLLARO /MAGNAVOX. STUDIO 
TAPE TRANSCRIPTOR 
Brand new, 3 speeds, 11, 31. 7/ 
i.p.s. 3 motors, digital counter. 
Complete with 2 spools, instruc- 
tions. 10 gns. Carr. paid. 

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. Inputs and out - trstedal seFansiorisdand self con- 
tained in handsome case. 
PRICE 59/6 Post Paid. 

ROTARY TRANSFORMERS 
12V. D.C. Input. Output 310/ 
360V. D.C. 30mA. New boxed. 
10/ -. P.P. 2/-. 

LARGEST STOCKS OF 
COMPONENTS 
receivers and test equipment in 
the country. Open 9 a.m. to 
6 p.m. Every day, Monday to 
Saturday. Trade supplied. 
S.A.E. for Valve Lists, etc. 

HE -30 SUPER AMATEUR COMMUNICATION RECEIVER 

4 bands covering 550Kc /s to 30Mc /s 
continuous. Operation 200/240 
volt A.C. Special features in- 
clude: Easy to read illuminated 
slide rule dial -Bullt in Q multi- 
plier- Aerial trimmer- calibra- 
ted electrical bandspread on 
amateur bands-0-100 logging 
scale -noise limiter -AVC /MVC 
selector -stable oscillator and 
B.F.O. for clear CW and SSb re- 

ception -built in edgewise "S" meter. Output for phones or 
STD speaker. Supplied brand new and guaranteed with manual. 
£42 carriage paid. S.A.E. for full details. Part echanges welcome. 

HE -80 I4 -VALVE AMATEUR COMMUNICATION 
RECEIVER 

550KC /s to 3OMc /s + 2 Metre 
Band. 144 to I4GMC /s. Two 
receivers in one Continuous 
coverage from 550Kc /s to 
3OMc /s and 194 to 146Mc /s 
Dual conversion on 2 metres 
with extra RF and Mix. 
stage. Special features in- 
clude "S" meter, Crystal 
calibrator "Q" multiplier, 

B.F.O., Bandspread on all amateur 
bands, large illuminated dial with 

logging scale, improved A.N.L. regulated power pack. Output for 
phones or speaker (8 or 500 ohms). Operation 200/250 volt A.C. Valve 
line -up 4 x 6AQ8, 3 x 6BÁ6, 2 x 6BE6, 1 x 613L6. 6AL5, 6AQ5, 6CA4. and 
OA2. Attractive grey steel cabinet. 17 x 75 x loin. Supplied brand 
new and guaranteed complete with instruction manual. 59 Gns. 
Carriage paid. S.A.E. tor full details. Part exchanges welcome. 

NATIONAL H.R.O. RECEIVERS 
SENIOR MODEL. Complete with a Full set of 9 coils covering 
50Kc /s to 30Mc /s. Each receiver thoroughly checked and tested 
before despatch. Dual purpose rack model for table or loin. rack 
mounting. Extremely good used condition. 218.18.0. Carr. D. 
200/250 volt A.C. power supplies for H.R.O. also sold separately. 
59/6. Carr. 5/ -. S.A.E. for full details. 

P.C.R.2 COMMUNICATION RECEIVERS 
Excellent 6 valve receiver. Frequency coverage on 3 bands, 800- 
2,000 metres, 190 -550 metres and 6- 22Mc /s. Output for phone or 
speaker. Supplied in perfect condition. 25.19.6 each. Carr. 10 / -. 
The receiver can be supplied with an internal power supply to 
operate on 200 /250 volt A.C. at 39/6 extra, or plug in external 
power supplies are 35/- extra. Full circuit supplied. 

MODEL PT -34 1,000 O.P.V. MULTI -TESTER 
Dependable and Easy to Read 

SPECIFICATIONS: 
D.C. V. .. .. 0- 10- 50- 250 -500- 1000V. 
A.C. V. .. .. 0- 10- 50- 250-500 -1000 V 
Current 0- 1- 100 -500mA. 
Resistance: 0 -100k 0 Battery: 1.5V U12. 
Size: 31 x 2,' x I :in. 
Supplied complete with batteries, leads. 
instructions. 39/6. Post 1/6. 

MODEL PV -S8 VACUUM TUBE VOLTMETERS 
Latest design with special circuit for stable 
and accurate measurements. Resistors used 
are all within 1 " tolerance. Specially designed 
4in. 200 !IA meter. 11 meg inputs Ranges: 
-D.C. V. 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- 5- 15 -50- 150 -500- 1500V. RMS. 
0- 1.4- 4- 14 -40- 140 -400 -1400 -4000 P.P. 

Resistance: 2 ohm to 1,000 megohm. 
Decibels: -10dB to +65 dB. 
Operation 220 /240 volt A.C. Size 7 e 4f x 41n. 
Supplied brand new and guaranteed complete 
with probe and instructions. 213.19.6. P.P. 3/6. 

TE -46 CAPACITY -RESISTANCE ANALYSER 
* Factory wired and tested. 
* Capacitance bridge circuit. 
* Direct reading scales for capaci- 

tance and resistance. 
* Magic eye null indicator and 

meter. * Checks opens, shorts, leakage 
and intermittents. * Determines power factor of 
electrolytics. * 2 Turns ratio scales. 

* Measures impedance. 
Capacity 4 ranges 2pF -2,000 mFd. Resistance 4 ranges 2 ohms - 
200 meg. ohm. Turns, ratio and impedance ranges. Read Insula- 
tion resistance direct on meter to 200 meg. Size 103 x 7 x 51in. 
Operation 200 /240 v. A.C. Supplied brand new with instructions. 
£15. Carr. 7/6. .=N 

GW.isM 

LAFAYETTE BRAND 
RECORDING TAPE 

First grade quality American 
tapes. Brand new and guaran- 
teed. Discounts for quantities. 
3fn. 200ft. L.Y. mylar 4/- 
3än. 600ft T.P. mylar 10 /- 
5in. 600ft. std. plastic 8/6 
5in. 900ft. L.P. acetate 10 /- 
5in. 1200ft. D.P. mylar 15 /- 
511n. 1200ft. L.P. acetate 12/6 
51in. 1800ft. D.P. mylar 22/8 
7in. 1200ft. std. mylar 12/6 
7in, 1800ft. L.P. acetate 15/- 
7M. 1800ft. L.P. mylar 20/- 
7M. 2400ft. D.P. mylar 25/- 
Postage 2/ -. Over £3 post paid. 
TRANSISTORISED FIELD 
STRENGTH METER 

3 bands 2.5 to 
I 57MC /s. Per- 

mits easy tune 
up for max. transmitter 
output. Ear- 
phone lack to 
monitor audio. 
2001.1A meter 
cal. 0-10. 

Supplied complete with battery 
telescopic aerial. 27.7.0 each. 
P.P. 2/6. 

MODEL TE -I8 
GRID DIP 
METER 
* Compact - 
True one -han- 
ded operation. 
* Functions 
as a Grid Dip 
Oscillator. Ab- 
sorption wave 
meter and Os- 
cillating De- 
tector. Com- 
pletely Wired 
-Not a Kit 
Can determine 
the resonant 
frequencies of tuned circuits, 
detect stray resonances In 
transmitters, check neutrali- 
zation, etc. Complete with all 
coils for all frequency ranges 
from 360 Kc /s to 220 mc/s In 8 
accurately calibrated ranges. 
Grid current meter has a 500 ua 
movement. Uses a 6AF4A valve. 
powered built 
ormer- opera d 

trans- 
former-operated power supply 
with selenium rectifier. For 
220/240v. AC. 50-60 c /a. Size 
71" h. x 21- w. x 2' d. 
£12.10.0. Carr. 3/6. 

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 10 
megohm Cur- 
rent up to 250 
mA. Decibels 
-20 to +36 db. 
Size 6 x 4 3/16 
x 21,1n. Com- plete with 
leads, batteries and instruc- 
tions. 25.19.6: P. & P. 2/ -. 

LAFAYETTE HI -FI 
STEREO HEADPHONES 

Air Cushioned 
headband, soft 
foam rubber 
ear pads, freq. 
response 25- 
15,000 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. 

C 

w- (RADIO) LIMI 
Phone: GERRARD 8204/9155 
Cables: SMITHEX LESQUARE 

-342 W.C.2 73 LISLE STREET, LONDON, 
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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 Dep. A 

Mthly, 
pmts. 

HALF TRACK of 
TAPE AMPLIFIER FOR STUDIO DECK with ready 
wired printed circuit, control and Input panels, main. 
and output transformers, knobs, plane, screws, etc. 
EF88. ECC83, EZ80, EM85 and 2 EL84. 3 watts 
output. Magic eye, Radio and Mie. inputs, ext, speaker 
socket, tone and monitor control. Can be used as an 
amplifier £11.11.. 24/- 12 19 /- 
COLLARD STUDIO DECK. Very latest model, 3 speeds. 
71n. spools 810.19.6 22/- 8 27/8 
CASE for above with 8 x kiss. speaker, two -tone grey 

85.5.0 
COMPLETE KIT with tape and mlerophone....229.0.0 58/- 12 4818 

QUARTER TRACK 
COLLARD STUDIO DECK fitted with Marriott "X" 
heads 117.17.0 87/8 18 89/6 

TAPE AMPLIFER FOR STUDIO DECK as described 
above but quarter track 112.12.0 27/- 12 20/8 
CASE with speaker, two-tone grey 15.5.0 
COMPLETE KIT with tape and microphone....185.0.0 70/- 12 68 /2 

BRENELL TAPE EQUIPMENT 
DECK Idk.5 Belles 2, half track, 4 speed 182.11.0 
AMPLIFIER for above with power pack 226.0.0 

88 /- 
52/- 

12 
18 

54/- 
48/2 

GRAMOPHONE UNITS, MOTORS, PICK -UPS 
Decca Deram Arm and Ping -in Shell 
Deem Deram Transcription Cartridge 14.14.8 
Dewa Deram Auto Cartridge 03.13.6 
Garrard SEP10 with Mono cartridge, Angle player 

16.9.11 
E.S.R. ÚA14 with TC8 Mme cartridge, 4 -speed 

- - 
- 

- - - - 
changer 88.19.8 20/- 6 53/3 
Garrard Aotoslim, Mono cartridge, 4 speed changer 

hang r 20/- 7 Ella 
Garrard ATO Antoelim de Lase, GCS Mono cartridge 

111.8.0 28/8 9 24/9 
Gamed 4H/P with Mono cartridge 117.0.0 34/- 12 28/2 
Garrard Lab Typs "A" Tranwription auto-changer, 
with Mono cartridge 119.14.9 89/6 12 81/9 

arrard 801 120.12.2 4 9/2 12 34 
Garrard 801 Strobe 622.0.0 44/- 18 88/- /6 

Philips A01016, Stereo cartridge, will change 7in. 
records (adaptor 10 /- extra) 612.12.0 27/- 12 20/8 
0014x1ng 0L38 with ran, leas cartridge 617.1.9 86/- 12 28/2 
Goldring GL70 with arm, no cartridge 827.9.4 56/- 12 46/8 
Goldring "88" Tranaoriptlon. no arm 818.18.5 41/- 12 31 /1 

ARMSTRONG - NEW TUNER AMPLIFIERS 

MONO 
AFE08 A.M. /F.M. Radio chassie, ham and treble coutrois, 
P.U. inputs, etc. 121.4.0 48/- 12 34/10 
227M A.M. /F.M. Radio chassis, 10 watts 133.18.0 70/6 12 58/1 
223 A.M. /F.M. SeUpowered (Tuner only) 128.15.0 67/8 12 47/9 
224 F.M. only, Self- powered Tuner 122.10.0 45/- 1.2 37/9 

STEREO 
Stereo 55 A.M. /F.M. Radio chaasis, with Stereo 
gram Inputs 229.18.0 82/0 12 49/5 
227 A.M./F.M. Radie chassis, Stereo gram. 10 watts 
ach channel 248.15.0 97/6 18 81/1 

226 A.M. /F.M. Radio chassis, Stereo gram, 10 watts 
each channel, Filter, Magnetic pick -up etc. _168.0.0 112/- 12 93/2 

OTHER TUNERS 
Tripletone E.M. Tuner, less power 818.19.8 KG- 12 28/2 
Trlpletone F.M. Timer, self- powered 615.14.6 31/6 12 28 /1 

STEREO AMPLIFIERS -VARIOUS 
Armstrong 222, Integrated, 10W per channel í27.10.0 55/- 12 45/8 
Dalai GA605, Integrated 218.18.0 40/8 12 31 /1 
Rogers Cadet Mk. 2 with pre -amplifier, 4 tic 
valves 226.15.0 5316 12 44/5 
Leak Stereo 20 Main amplifier 130,9.0 84/8 12 60/8 
Leak Varislope etereo pre -amplifier 205.0.0 50 /- 12 41/6 
Quad 22 Stereo Control Unit 125.0.0 50/- 12 41/8 
For Quad Main Amplifiers see Mono notion. 

MARTIN AUDIOKITS 
The new Martin All Transistor Ten Watt Amplifier 
Kite represent excellent value for money. Each unit la 
complete, requiring only to be oomected to the next. 
We show the four most popular units here. Others are 
available. Leaflets on request. 
UNIT 1 -FIVE INPUT SELECTOR, Rise 3} x lin. 
Mag. PU, Crystal PU, Radio, bile., Tape head. 9 -15 
Volts. Must be used with unit 4 827.8 
UNIT 4- PEE -AMPLIFIER AND CONTROL. el x 211n. 
Volume on /of, bass and treble controls. 9.15 Volta 
Muet be used with unit 1 18.2.6 
UNIT 5 -MAIN AMPLIFIER 10 WATTS. 6 transistor 
traneformerlesa push pull output. Mounted on heat sink. 
3 ohms output. 24 Volts 85.12.8 
UNIT 8 -POWER SUPPLY. 24 and 9 Volts Heavy 
duty transformer, rectifier und smoothing 82.12.8 
CONTROL PANEL for unit 1 and 4 10.6 
ALL FOUR ABOVE UNITS (FORMULA 1456) WITH 
PANEL. 3 Ohms output 214.5.0 
1458 with Wharfedale matching transformer 15 Ohme 

814.18.8 

Dep. 

88/8 

30 /- 

A 

12 

12 

Mthly. 
pmts. 

of 

88/7 

24/10 

MONO AMPLIFIERS 
Linear L40, 3 watt, 3 valve 669.8 
Linear DLtonio, 11 watt, suitable Mla or Guitar 

,1 

81218.0 
Linear Ceaehord, 90 watt, Ideal Guitar amp., with 
cover 218.0.0 
Dulof 0A6, Integrated amp., 6 watt, ECL80 valve 118.28 
Dula' DPA16, Li watt with 2 valve 

Suitable 
126.5.0 

Guitar 
Hi-Fi Major with pre-amp. Bnitable for 

Guitar or Mie. etc. 616.18.9 
Leak TLI12, 10 watt Main amp. only 118.18.0 
Leak Varislope pre- umpli6er 116.16.0 
Quad, 15 watt Male amplifier only 122.10.0 
Quad, pre- ampOlier, Mono 219.10.0 

27/- 

28/8 
52/6 

35/8 
40/6 
31/6 
45/- 
89/- 

18 

12 

12 

12 
12 
12 
12 
12 

20/8 

0 

43/6 

26/1 
21/1 
28/1 
87/4 
82/4 

JASON F.M. AND TV SOUND TUNER KITS 
FMT1, complete with 4 EF91 valves 27.4.8 
FMT2, less power, complete with 4 61180 valves 

19.4.6 
FMT2, with power, complete with 4 EF80 and I 

EZBO 211.4.8 
2113, Fringe, complete with valves, leas power 110.19.0 
FMT3, with power, complete with all valves 612.19.0 
JTV /2, switched F.M. and TV sound, sell-powered, all 

Ives 115.12.8 
Mercury II, ae JTV/2 but less power, all valves 911.0.0 
Instruction book b oluded is all kits. Available separately. 
2/6 switched 8/8. 
JTV'2, ready built, state channels 222.5.0 
Monitor. ready built (as Mercury Ili 218.15.8 

21/- 7 20/8 

20/- B 90/8 

22/6 9 21/9 
22/- 8 27/1 
28/- 12 21/6 

38/8 12 S6/8 
8 27/8 

44/8 12 38/11 
33/8 12 27/9 

LOUDSPEAKERS 
Goodmaus Ariette i 65.67 
Goodman. Axiom 10 18.6.11 
Goolmaas 5K /20 /XL 17.7.0 
Goodman, 1IO 5000 cross -over 12.0.11 
Goodman. Axiom 201 12in. unit 110.17.4 
Goodman. Axiom 301 12in. Unit 215.4.8 
Wharfedale super 8 /R8 /DD 18.14.2 
W.B. 00F1012 loin. 29.7.8 
FASE 12m. Unit, 20 watt 16.5.0 
Wharfedale W12 /EG 121n. 15 watt Lead Guitar 
speaker 810.10.0 
Wharfedale W16 /EG 15ín. 15 watt Baas Guitar 
speaker 117.10.0 
Wharfedale Super 10 /R8 /DD loin. high quality 
unit 810.18.0 
Wharfedale RS /12 /DD 1.2in. 15 watt III -Fi 211.10.0 

22/6 
30/8 

21/- 

35/- 

28/8 
27/8 

12 
12 

18 

12 

12 

17/11 
26/3 

17/5 

22/- 

24 /91 

EASILY REACHED BY FREQUENT FAST TRAINS 
FROM WATERLOO TO SURBITON 

SURBITON PARK RADIO LTD Phone; 
KIN 5549 

48, SURBITON ROAD, KINGSTON- UPON -THAMES, SURREY 

Order for Cash, C.O.D. or Terms 
Hours 9 a.m.-6 p.m. (I p.m. Wed.) 
Open ALL DAY Saturday 
Established 30 years 
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The 

AMATEUR RADIO 
HANDBOOK 

Third Edition 

Contents include Fundamentals, Valves, Semi- 
conductors, H.F. Receivers, V.H.F. /U.H.F. Re- 
ceivers, H.F. Transmitters, V.H.F. /U.H.F. Trans- 
mitters, Keying and Break -in, Modulation, Single 
Sideband, Frequency Modulation Propagation, 
H.F. Aerials, V.H.F. Aerials, Noise, Mobile 
Equipment, Power Supplies, Interference, Measure- 
ments, Operating Techniques and Station Layout, 

the R.S.G.B. and General Data. 

Bound in maroon linon buckram - - 544 pages 

700 diagrams and 100 half -tones 

PRICE 34/- (Postage and packing 2/6) 
($5.50 post paid U.S.A. and Canada) 

Obtainable from leading booksellers or 

(Dept. P.W.6) 

RADIO SOCIETY OF 

GREAT BRITAIN 
28 Little Russell Street, London, W.C.1 

BARGAIN OFFER! 
AMPLIFIER. 3 watts, 2 valves, 6X4, ECL82. AC Ma ns. 
Mounted on board with Bin. speaker, Pilot light and Tone 
Control. L3.I0.0 complete. Post 416. 

CONNECTING WIRE. Stranded or Single. Various colours, 
our selection IOOft., 41, 
SPEAKER CABINET. The HAYDON (17 x 15 x Bin.). Designed 
to take a l tin. heavy duty speaker. Ideal for bass guitar. Covered 
with Vynide and Vynair in contrasting colours. 501 -, post 716 
extra. 
SPEAKER suitable for above cabinet. R.T.C. 15 ohms 15 watts. 
Heavy duty 12ín., ES, post 41 -. 
STEREO. Ronette S 106, 251-. 

CARTRIDGES, Monaural. Acos GP59 -5 high output, 151 -. Acos 
GP65 -IG medium output, I51 -, to fa most Garrard, Collaro or 
B.S.R. pick -ups. 
EARPIECES with cord and 3.5 mm. plug. Crystal, 4f -; 180 ohms 
'magnetic, 616; 80 ohm 2.5 plug, 41 -. 
HIGH RESISTANCE PHONES: 4,000 ohms. Chinese, I116 pair 
TRANSISTOR ELECTROLYTICS: l uF, 2115, 411F, 5µF, Bp.F, 

16µF, 32µF, 50µF, 100µF, all 15 volt, I13 each. 

BARGAINS IN TRANSISTORS The latest Mullard M Series. 
0C44M, two 0C45M, OCBIDM. Two OCBIM matched pair; 
0A90 diode. Complete set, 2216. 0C44, 316; 0C45, 31.; 0071, 216; 
0072, 31.; 0A81, 213; GEC S6 Good AF General Purposes, 2f -. 
GET873 RF, 213. 
McMICHAEL TELESCOPIC TV AERIAL. 23in. extending 
to 45in. Fitted with coaxial plug. Will suit any set. ONLY 716. 
MAKE your own light- sensitive switch: for parking lights, burglar 
alarms, model railways, door bells, window lights, etc., etc. 
The Circuit, Mallard ORPI2 Light Cell, two transistors and 
resistors, 251- the Set. 

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

BROADWAY ELECTRONICS 
92 MITCHAM ROAD, TOOTING, S.W.17 
(four minutes from Tooting Broadway Underground Station) 

TECHNICAL 
TRAINING 
in radio 
television and 
electronics 

Whether you plan to have your own business, to 
become an electronics engineer, to take up a career in 
industry, or to brush -up your knowledge and study 
new developments, transistors, etc., an I.C.S. 
Course will help you to success. You learn at homo 
in your own time, under expert tuition. Moderate 
fees include all books. 

EXAMINATION COURSES FOR:- 
C. & G. Radio 

and 

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

C. & G. Radio 
Amateurs' Exam. 

(Amateurs' Transmitting 
Licence) 

P.M.G. Certificates la 
Radiotelegraphy 

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

Gen. Cert. of Education, etc. 

New practical radio construction courses 

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

Post this Coupon TODAY! for FREE book on 

careers in Radio, and full details of other I.C.S. Coursa 
Member of the Association of British Correspondence Colleges 

1 

INTERNATIONAL CORRESPONDENCE 
SCHOOLS 

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

Please send book on 

Name Age......,. ............... 

(Block Letters please) 

Address 

Occupation 6.64 

-7 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
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110 PRACTICAL WIRELESS June, 1964 

BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.I Telephone: PRIMROSE 9090 

NEAREST UNDERGROUND: CHALK FARM. ALL GOODS LISTED BELOW ACTUALLY IN STOCK 
ALL GOODS ARE NEW, BEST QUALITY BRANDS ONLY, AND SUBJECT TO MAKERS' FULL GUARANTEE. PLEASE 
NOTE THAT WE DO NOT SELL ITEMS FROM DISMANTLED EQUIPMENT NOR MANUFACTURERS' SECONDS & 
REJECTS, WHICH ARE OFTEN DESCRIBED AS "NEW AND TESTED ", BUT HAVE A SHORT AND UNRELIABLE LIFE 

0A2 4/6 
062 6/- 
0Z40T 4/3 
1A3 218 
1A6 5/- 
1A7GT 719 
1C1 4/- 
1C2 8/9 
1C3 6/3 
1C.5 8/3 
lló 10/6 
1D5 6/6 
1D6 9/6 
1F1 6/9 

681t8 8/- 
6887 251- 
6BW6 e/9 
6BW7 b/- 
819X6 3/9 
604 2/8 
6C5 4/- 
606 3/- 
808 8/- 
6C9 10/9 
6010 7/6 
6012 6/- 
6017 1216 
6CDOG 16/- 

6V6t4 3/9 
6V6GT 518 
6X4 3l9 
615 4/6 
6Y60 6/- 
6Z4 5/- 
7A7 12/6 
7136 12/6 
7B7 7/- 
7C6 7/3 
706 8/9 
7D3 15/- 
7135 15/- 
706 14/6 

2011 1216 
20P1 12/6 
20P3 121- 
20P4 13/8 
20P5 12/3 
25A60 7/6 
25L6GT 8/- 
35U4GT18/2 
2525 7/9 
25Y5G 7/9 
257.4G 816 
2525 7/3 
25266T 8/- 
278U 23/3 

AC4PEN 
27/2 

ACOPEN, 
DD 23/3 

AC6PEN4/9 
AC1iLDD8/- 
AC/PEN 

(5) 17/6 
AC/PEN 

(7) 17/- 
AC/80 22/8 
AC/66/VM 

12/- 
ACTH' 15/- 

01wF' 19/6 
E1141 1/9 
EA50 1/8 
EA76 6l9 
EA6C805/6 
EAC.M91 9/8 
EAF42 7/6 
EB34 1/- 
EB41 4/9 
EB91 2/8 
EBC3 20/6 
EBC33 8/6 
EBC41 8/6 
EBC81 6/8 

01.33 6/9 
E134 8/6 
EL35 10/- 
EL37 12/3 
0141 7/8 
EL42 7l6 
EL81 8/3 
EL83 8/9 
E184 4/9 
EL85 7/6 
E186 7/3 
EL91 2/8 
E1.95 5/8 
E1,360 27/- 

KTW61 4/9 
K'l'\VB-' 5/o 
KTW63 5/8 
KTZ41 5/8 
163 3/- 
LN152 6/- 
LN309 7/9 
LN319 8/6 
LPl 9l0 
ME41 15/2 
2E91 12/6 
01114 3/6 
91HD4 8/- 
MHLD612/6 

Q81501159/8 
R12 b/9 
1116 281- 
Rl7 17/6 
RIS 9/8 
R19 6/0 
R52 9/- 
EG1/240A 

54/- 
RK34 7/6 
6130 22/6 
8P4B 19/6 
81'13C 12/6 
81.41 8/- 

1:50 4/6 
I:52 4/0 
U7d 4/6 
178 818 
184 10/8 
L 101 19/6 
U107 17/6 
1191 9/6 
U251 9/- 
U281 819 
U282 12/3 
U301 11/8 
U329 9/- 
13339 9/6 

.41123 10/6 
A6120 10/- 
AF127 8/8 
BYZ1311/8 
03)3 5/8 
U1)6 6/8 
U014 10/- 
GET102 8/6 
0ET103 7/- 
0E110410/- 
UET10617/e 
OET11112/- 
GET113 8/9 
UET114 8/6 

11,2 2/3 6CH6 5/- 7118 15/- 28D7 6/9 AC/TP 181- EBC90 3/9 01820 18/4 MLd 6/9 SP42 12/8 U403 9/9 ULT87210/- 
1E3 2/8 6CW4 24/- 7117 6/9 30C1 5I8 AC/VP1121- EBC91 5/6 E1.822 18/8 M64B 20/5 eP61 2/- U404 6/- GET873 9/3 
1E01 6l9 6D1 1/8 7R7 12/13 30C15 9/- ACVP2 20/5 EBF8U 516 ELMO 20/5 M6P4 12/- 6U25 27/2 U801 16/8 G1:1874 8/0 
1FD9 8/6 603 918 767 14/8 30(18 10/6 ATP4 2/S EBF8:3 7/3 E514 17/9 MUI2/144/6 null 119 U4020 6/6 UEX35 3/- 
168 6/- 6D6 3/- 7Y4 5/- 30F5 5/9 AZ1, 6/9 EBF'89 6/3 EM34 11/8 11X40 8/9 T4l 9/- V'Mi'40 11/8 GEX30101- 
1R6GT 7/9 608 15/- 602 2/8 30E11 9/3 AZ31 6/6 EBL21 8/- E8135 12/- N37 2313 TDD2 1216 V3194B 12/- GEX45 6/6 
114 213 6E5 9/0 9BW6 9/6 30E112 11/- AZ41 8/6 EC52 4/8 E3171 13/6 N78 281- TDD4 8/- Vl'2 3/6 0EX6411/8 
1LA6 16/10 6F1 8/8 91)2 3/- 301,1 5/6 6136 4/0 EC53 12/6 EM80 6/3 N106 28/2 TH4B 15/- VPB 9/6 00EX6615/- 
1LD5 4/- 6F6 5/3 9D7 7/6 301,15 9/3 01.63 10/6 F.C54 6/- 05181 7/- 1339 15/- 1'1P21C 101G VP4 14/6 RAMP 7l9 
1115 4/6 6F60 3/9 10C1 9/3 3084 12/8 Cl 12/8 EC70 4/9 E5184 8/9 P61 2/6 TH30C 14/6 VP4A 14/6 51AT101 8/6 
1150T 8/6 6F60T 7/6 lOCa 12/3 301'12 7/8 C1C 12/6 0061 27/6 EM85 8/9 PABC80 8/9 '111233 6/0 VI'4B 20/5 M.YT120 7/9 
1P1 5/9 6F8 5/- 10D1 7/- 30P16 81- CCH38 12/6 ECM) 2/3 05187 7/8 PC86 1013 TP22 6/- VP13C 7/- 1IAT121 8/8 
11'10 418 6F11 17/9 1002 11/8 30P19 12/8 CIi506 6/6 EC82 6/6 1?N3l 101- PC176 19/7 '11'25 5/- VP23 216 OAí 61- 
1P11 6/8 6E13 3/- 10F1 10/- 30PL1 818 CIA 19/6 ECC31 7/3 0N91 5/d PC95 11/8 '1P'262017/0 Vl'41 6/- 0A10 8/- 
1R5 4/- 6F13 4/9 1OF'9 9/9 301'L13 9/8 CL33 11/8 RCC32 4/- EY51 6/9 L'C97 7/9 TY80F 11/8 VI'133 9/9 0A70 3/- 
164 6/- "8F14 23/3 101,18 10/- 301.114 1216 CV6 2/8 ECC34 21/7 EVMl 7/3 PCC64 5/6 IiAB080 5/- VI175 21/- 0A73 3/- 
165 3/6 6F15 6/9 1OLD3 6/3 33A5 20/0 CV63 10/6 ECC35 51- E1'83 9/3 PCC85 6/9 UAF42 7/- VR105 6/6 0A79 3/- 
1T2 89/. 6F16 8/9 10LD11 9/6 35L6GT 8/0 CV85 14/6 ECC40 7/- EY'84 8/0 PCCMM 10/6 L'B41 10/6 V1ì150 4/9 OA81 3/- 
1T4 2/3 6F17 12/6 10P13 8/3 35W4 4/9 CV271 12/6 ECC81 3/6 EYBfi 619 PCC89 7/9 UBC'41 6/3 VI-61A 7/- 0.485 S/- 
1U4 5/8 6E18 1315 10P14 11/8 35Z3 16/4 CY1 16/4 ECC82 4/6 F:Y88 8/9 PCC18910/6 UBC81 6/3 VT501 31- 0A86 4/- 
1115 5/3 6E19 4/9 1103 17/6 35Z40T 4/8 CY10 8/6 ECC83 4/6 EY91 3/- PCF80 5/6 U131'80 5/9 VU111 .6/- 0A90 8/- 
2.47 12/6 6E23 618 1105 17/6 36Z6UT 5/9 CYST 5/9 ECC84 5/9 0Z35 416 PCF82 6/3 U13F89 819 VU120 10/- 0A91 3/- 
2016 2/9 6F24 9/6 11E1 15/- 39 2/8 DI 113 ECC85 618 EZ40 5/3 PCF84 8/6 UBL21 9/9 VU120A10/- OAR. 3/8 
31)130 71- 6E26 5/- 11E3 17/- 409UA 618 D15 13/6 ECC88 8/9 E'Z41 6/- PCF86 719 UC92. 6/8 VU133 7/- 0A210 9/8 
2D21 6/8 65'3I 8/- 12A6 2/3 418TH 15/- D42 10/6 ECX.91 3/- EZ80 4/- PCF80810/6 UCC84 8/9 W21 6/- 0A211 13/6 
IP 23/5 6913 3/8 12A8 16/6 42 6/- D6S 5/- ECC18911/6 07.81 4/- PCL82 6/6 UCC85 8/3 W42 20/5 0C10W 35/- 
2112 3/- 606 2/6 12AV6 6/6 43 10/- D77 2/3 ECC8041814 E7.90 3/9 PCL83 7/9 UCF80 8/9 W6118 24/6 OC22 281- 
36.4 8/9 8H8 1/6 12AD6 9/6 4526 15/- DAC32 7/9 ECC80722/8 FC4 8/9 PCL84 7/- UCH21 8/3 W63 10/6 0023 57/- 
34.5 8/9 6J50 SI- 12.4E6 B/- 50A5 21/10 DAF91 3/8 ECF80 6/- FCI3 14/8 PCL85 7/6 UC1142 7/- W76 . 3/6 OC25 12/- 
387 6/- 6J50T 4/8 12AH7 5/- 5085 8/8 11AF96 5/9 ECF82 8/3 FC13C 17/- PCL86 8/9 UCH81 8/6 W77 2/8 0026 26/- 
3D6 8/9 6J6 3/- 12A138 9/- 5005 6/8 gCC90 6/9 ECF86 11/6 FW4/5008/8 PC188 12/8 UCL82 7/9 W81M 5/9 0028 24/6 
3Q4 5/3 6J70 4/6 12AT6 4/6 50CD6G40/9 DD4 12/6 ECF80424/- FW4/8008/6 PEN4DD UCL83 8/6 W101 28/2 0029 25/6 
3Q50T 7/- 6J7GT 7/- l2AT7 3/8 50L6GT 6/3 DD41 10/6 ECM 23/3 ;TIC 919 25/- L'1,41 6/9 W107 10/6 OC33 18/- 
384 4/6 6J8 12/6 L2AU6 5/9 52KU 14/6 DllT4 8/- ECH21 918 üU50 82/6 PENIS 3/8 UF'42 615 W729 17/6 0036 21/6 
3V4 5/3 6K60T 5/6 12A1/7 4/6 53KU 14/8 DET25 7/6 ECH33 22/8 GZ30 7/- PEN40DD U1,80 6/3 X14 7/9 OC41 SI- 
4D1 8/9 6K70 1/3 I2AV6 8/6 72 6/6 D033 8/8 ECH35 8/3 O132 7/8 34/- UF85 619 118 6/9 OC42 5/- 
51t4GY 818 6K7GT 4/- lIAX7 4/6 77 6/- DF66 15/- EC1142 7/8 0Z33 17/6 PEN45 7/- UFBd 9/- X24 16/6 0C43 12/6 
5T4 7/- 8K80 3/3 12AY7 9/9 78 4/9 DF72 30/- EU281 5/9 OZ34 10/- PEN45D0 UF89 6/- X41 M. 0C44 8/3 
81J4G 4/6 6K6UT 7/9 12BA6 6/9 80 5/3 DF91 2/8 ECH83 6/6 GZ37 14/6 12/- UL41 6/0 X61 6/3 0C44P1111/- 
6V40 7/6 8K26 94/- 12BE6 4/9 83 22/8 DF96 5/9 ECH84 9/6 H:tO 5/- PEN46 4/3 1.1L44 28/3 X63 5/9 0C45 8/- 
6YSGT 4/8 61,1 10/- 12BH7 6/9 83V 8/- DF97 10/- ECU() 61- 1163 8/9 PiìN3831013 C1,46 8/6 X64 4/6 0C45PM10/- 
6Y4 9'8 61.80 6/8 12E1 18/9 85A2 8/8 111130 15/8 EC'Le2 7/- HABC809/3 PEN453DD U1.84 6/- 1165 5/8 0065 22/6 
8Z3 7/- ME 9/- 1I116GT 1/6 90AG 87/6 01163 4/6 012183 9/6 HU 7/8 10/- UM4 15/2 X66 7/8 OM/ 25/- 
6Z4 7/- 6L7GT 416 lUSOT 2/6 90AV 67/6 D1176 816 EC'L86 8/5 111.13C 41- PEVA4 7/- 1iM34 16/10 X76M 9/- 0070 6/6 
8/30L2 8/3 6L17 12/6 12J70'1' 7/3 9000 42/- 11H77 3/9 EFO 20/6 11L23 11/6 PENB4 L'3180 8/3 X78 90/8 OM 3/6 
6A7 8/9 OLIO 10/- 12K3 10/- 90CV 421- D1181 23/3 E1'9 2018 111:230D5/- 23/11 URIC 8/6 X79 27/- 0072 8/- 
6A80 6/9 6L19 9/9 1.2K7GT 3/6 9001 161- llH101 25/- EF'22 6/6 111.41 3/0 PEN/DDi UU'S 7/- X81M 29/1 0073 16/- 
8AB7 4/- 6LD3 6/6 12K80T 9/- 15002 16/6 DH10718111 E0'36 3/3 H1.41DD6/6 4920 17/6 UU6 9/- X100 23/6 0074 81- 
eAC7 3/- 61D13 7/- 12Q71:T 3/6 150C2 4/8 DK3'2 7/9 EF37A 616 21.42111/8/6 PL33 9/- C1.17 718 X109 28/- OC75 81- 
6.506 2/6 6LD20 518 126A7 6/9 161 18/- D1(40 15/6 EF39 3/0 HL13311D PL36 81- U118 11/6 1118 813 0076 8/6 
6507 5/9 8N7GT 61- 12907 41- 185BT34/11 DK91 4/- E5'40 8/9 9/6 PL38 16/- U119 5/3 X119 618 0077 121- 
eAJS 8/6 BPI 9/3 12807 31- 21580 6/6 DK92 6/9 EF'41 6/9 11N309 25/- PL61 6/9 UU12 4/. X142 7/- 0078 8/- 
OAKS 4/9 6P25 8/9 128117 3/- 220E 10/6 DK96 613 0E42 4/9 UVR2 8/3 PL82 5/3 UYIN 10/8 Y63 5/- 0081 41- 
6AK6 1218 6P28 9/- 129J7 5/- 301 201- D1.33 7/- EF50 2/6 11VR2A 8/9 PL83 5/3 UY21 8/- 165 5/- OC81D 91- 
OAKS 5/8 OPIO 11/8 120K7 3/- 302 10/8 DL38 8/3 EF54 8/- 1W3 5/6 P1.84 5/6 UY41 4/6 263 418 OC812 8/- 
e1.1.6 218 6Q70 4/8 126Q7 8/- 303 15/- DL63 5/9 0E73 5/- 1W4/3505/6 PL300 15/9 UY85 6/- Z66 7/3 0082 101- 
6,4145 2/8 8Q70T 7/9 128E7 51- 304 151- ÚL68 15/- EFMO 8/9 1W4/300 8/- P1184 8/3 Ulo 9/- Z77 81- 0083 61 
6AM6 3/- 61170 5/9 12U5G 7/- 305 13/- DL72 15/- 0E83 9/9 KBC32 20/5 P113 10/- U12/14 7/0 Z729 6/- 0084 8/- 
6AQ5 619 BR70T 11/- 1214 2/- 308 13/. DL75 80/- 2E85 4/9 KF35 12/6 PX4 9/- COO 15/- Z749 6/3 0C139 12/- 
6A3t6 80/- 68A7 5/9 13D1 5/- 866A 12/6 DL92 4/6 EE86 6/- KL35 11/6 PX25 8/6 U17 5/- Z759 36/- OC140 191- 
6AT6 319 69C7 4/9 13D3 5/8 1622 12/6 D1.94 5/3 0E69 4/- KLL32 21/7 PY31. 6/- U18/20 8/8 Transistore OC170 8l8 
BAUE 513 68G7 4/8 14136 20/9 4033 15/- DL98 6/- 0E91 8/- KTI 5/- PY32 816 U19 48/6 and diodes 0C171 9/- 
6AV8 5/6 6827 3/- 14117 9/6 4687 71/- DL96 5/9 EF92 2/8 KTB 151- PY33 8/9 U22 5l9 AA129 4/6 00200 10/6 
6B7 5/. 68J7 4/6 1487 19/6 5763 7/6 DL910 10/6 E5'97 11/8 KT32 5/6 PY80 5/- U24 12/6 AC107 14/8 OC201 291- 
6B8G 2/9 68E7 4/6 1502 6/- 7193 1/6 DM70 5/- 0E98 10/- KT33C 4/- PY61 5/- 1125 8/6 AC127 9/8 OC203 14/- 
6BA6 4/6 6817 5/3 18 12/6 7473 2/9 DM71 9/9 0E183 7/9 KT36 29/1 9'Y82 4/9 U26 7/8 AD140 25/- OCP71 17/8 
613E8 4/9 8837 4/- 19 10/6 A1834 20/- DW4/3508/8 EF184 716 KT4I 7/8 PY83 5/9 1J31 6/9 AF102 27/6 ORP1212/8 
6BG6G 13/6 68Q7 5/- 19AQ5 7/3 AC042 28/8 DW4/500816 EF804 20/5 KT44 5/- P188 719 U33 1316 A1114 11/- 81(641 - 10/- 
6131113 5/3 69R7 12/8 19266020/5 AC044 9/- DY86 7/8 E1190 1/- KTO1 8/9 P1800 8/0 U33 18/6 AF115 10/6 T82 19/6 
616J6 5/6 6887 2/- 1921 6/- AC211L10/8 0187 8/- ERO 96/11 KT63 3/6 PYBUI 7/- U37 29/- AF11O 10/- T83 16/- 
6BQ5 4/9 6U46T 8/8 2001 10/- AC2PEN11/6 EeOF 94/- EK32 5/0 K'C66 12/3 QP?l 5/- C43 5/9 AF'117 5/6 V10/15Al2/- 
6BQ7A 7/6 8U50 6/- 2002 21/- ACOPEN/ ESSE 24/- ELI 19/6 KT74 12/8 QP22B 12/6 143 16/6 AF'118 20/- XA102 19/8 
6211.7 8/8 6U70 7/- 20E2 11/6 DD 12/8 EBeCC 10/- EL32 3/8 KT88 28/- QP25 5/- 147 8/6 AF124 11/- XA103 18/- 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSE OR BOXED, BUT MUST BE NEW 
METAL RECTIFIERS. 3)10218 18/ -. DR312B and DR31313 15/6, LW7 21/ , I.W15 24/ -. 11610 7/11. RBI 5/3. 11312 6/8. 11,143 7/9. 11514 12/9. 11215 17/8. 14A86 
17/8. 14A97 1918. 14A100 23/ -. 14A134 28/6. 14A165 35/8. 14B130 81 / -. 14 82 611 11/6. rC101 18/9. 16RC.1.1.16.1 8 / , FC31 21/ -. 16R1).2.2.8.1 11/ -, 16RE.2.1.8.1 
8 /6. ISRA.1.1.6.1 4/ -. 1813A.1.2.8.1 11 / -. 110116 6 / -. FC124 12/6. 8133 10/6. CID 9 / -. K3/40 9 / -, C3D 11/ -. C316 19/8. R3121) 4/8, 03)4 3/7. K3/50 10/4. 
ELECTROLYTICB. Can types: 32 x 32/450v, 5/9. 50 x 50 /350v. 7/.. 64 x 120/350v. 8/3. 60 x 250/275v. 9/6. 100 x 400/275v. 12/8. 100/275v. 3 / -. 200/275v. 4/- 
100 r 200í275v. 9/8. Tubular types: 8/450v. 1/9. 16 /450v. 2 /9. 32/450v. 3/9. 8 x 8 /451/v. 3/ -. 16 x 16 /450v. 4 / -. 32 x 32/350v. 4/ -. 8 x 16/450v. 8/9. 32/350v. 9/- 
11IILLARD Midget silicon reati8ere. Types BY100. Output 250 volts I amp. No larger than a shirt button. 7/- each. Series limiting resistance 1/8. 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED 

Terms of business: -Cash x Ith order or C.U.D. only. Pest lid. per item. Orders over £3 post free. C.O.D. 3,6 extra. All orders cleared same day as ved. Any 
parcel Insured against damage in transit for dd. extra. We are open for personal shoppers 8.30 -5.30 p.m. Oats. 8.30 -1 p.m. Complete list of modern and obsolete 
veal-rims. resistors, oondeulers, transformers, potentiometers, microphones. ete. with terme of business. 6d. Please enquire for any Item not listed with 6.A.E 
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THE R.S.C. BASS -MAJOR 30 WATT GUITAR AMPLIFIER 
A MULTI- PURPOSE HIGH FIDELITY, HIGH OUTPUT UNIT 

FOR VOCAL AND INSTRUMENTALIST GROUPS 

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

* Incorporating two 12in. heavy duty 25- watt high flux (17,000 lines) loudspeakers with 
tin. diameter speech coils. Designed for efficiently handling fall output of amplifier 
at frequencies down to 25 c.o.s. 

* Dual Cone in Second speaker reproduces frequencies up to 17,000 e.p.s. 
* Heavily made cabinet of convenient size 24 x 21 z 141n, has an exceptionally attractive 

covering in two contrasting tones of Vynair. 
* FOr 200 -250 v. to 50 c.p.s. A.C. mains operation. 
* Four Jack socket inputs and two independent vol. controls for simultaneous connection 

of up to four instrument pick -ups or microphones. 
* Separate bass and treble controls providing more than adequate "Boost" or "Cut^ 
* LEVEL frequency response throughout the audible range. 
*SUPERIOR TO UNITS AT TWICE THE COST. 

Gns.nse 
,end 

S.A.E. for leaflet. 
OR DEPOSIT of £4.3.0 and 12 month/7 
payments of £3.9.11. Carr. 17 /G. 

R.S.C. .JI NIOR GUITAR AMPLIFIER 
5-watt. high quality output. Incorporating 
high flux 121n 10 watt 12000 line loud- 
speaker Sensitivity 51 m.v. Two high 
Impedance inputs. Handsome 
strongly made cabinet (size 14 X 14 x 71n. 
approx.) finished in complimentary shades 
of Rexine /Tygan. 200 -250 A.C. mains. 
£9.19.6 Or DEPOSIT 22/3 it 9 monthly 

payments of 22 /3 Carr. 7/6. 
LINEAR TItEMOLO /PREAMIP. 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 

R.S.C. SENIOR 15 WATT LEAD or R.S.C, B20 BASS GUITAR 
RHYTHM GUITAR AMPLIFIER AMPLIFIER 
High -fidelity push -pull out- 
put. Separate bass and 
treble "cut" and "boost" 
cOntrols. Twin separately 
controlled Inputs so that 
two instruments or "mike" 
and pick -ups can be used at 
the same time. Loud- 
speaker is a heavy duty 
high flux 12in. 20 watt 
model with cast chassis. 
Chassis is well made and 
finished as Junior Model. 
Size approx. 18 x 18 x Bin. 

Only 18 Gns. 07- 

A highly efficient unit incorporat- 
ing a massive 151n. high flux loud- 
speaker specially constructed to 
withstand heaviest load condi- 
tions. Rating 25 waits. Individual 
bass and treble controls give 
ample "boost" and "cut ". Two 
high impedance lack socket In- 
puts are separately controlled. 
All controls are conveniently 
positioned in a recess on top of the 
cabinet. Cabinet is- of substantial 
construction and axtractively fin- 
ished in two contrasting tones of 
Rexine and Vynair. Size approx. 
24 x 21 x 131n. Operation from 200- 

250 v. 50 c.p.s. A.C. mains. 
end S.A.E. for leaflet. 
9+ Or Deposit 23.2.0 and 12 

2 monthly payment. 01 5L8. 
Carr. 17/6. 

Send S.A.E. for leaflet. Or DEPOSIT 37/9 S 
and twelve itionthly payments of 31/6. 2 

GLASGOW - LONDON 
32G ARGYLE STREET 2.36 I:1)(:IY.tIIl) ROAD 

Now open Opening shortly 

EDINBURGH 
183 LITI Tí1 'irIIEET 

Now open 
TitANSlST111t SALE. Mollard OC71 3/9, 
0C45 4/11, 0C44 4/11, 0072 4/9, 0081 4/11, 
OC171 8/9, Ediswan XA101 3/9, XB1O2 3/9. 
XA112 3/9. XB113 3/9, XB104 3/9, XC1O1A 
3/9. Postage 6d. for up to 3 Transistors. 
D.C. SUPPLY KIT. 12 v. 1 a. consisting 
of a partially drilled metal case, mains 
trans., F.W. Bridge Rectifier, 2 fuseholders 
and fuses. Change Direction switch, vari- 
able speed regulator and circuit. For 
200 -250 v. A.C. mains. Suitable for Electric 
Trains. Limited number available at 29/11. 

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

6/12 v. 1 a. .. 3/11 24 v. 20 amp. 89/9 
6/12 v. 2 a. .. 6 /11 H.T. TYPES H.W. 
6/12 v. 3 a. .. 9/9 150 v. 40 mA .. 3/9 
6112 v. 4 a. .. 12/3 250 v. 50 mA .. 3 /11 
6/12 v. 6 a. .. 15/3 250 v. 60 mA .. 4/11 
6/12 v. 10 a. .. 26/9 250 v. 80 mA .. 5/11 
6/12 v. 15 a. 35/9 250 V. 250 mA . 11/9 
CONTACT COOLED. 250 v. 75 mA. F.W. 
(Bridge). 10 /11. 250 v. 50 mA, F.W. (Bridge) 
8/11. H.W. 250 v. 60 mA. 5/11. 
111 -FI 10 -WATT AMPLIFIERS. 
Brand New Complete £7.19.9. Carr. 

Units. 5 /6. 
Manufacturers' discontinued Model. Push - 
Pull output. Latest high efficiency valves. 
Dual separately controlled Inputs for 
"Mike ". Separate Bass and Treble Controls. 
High sensitivity. Output for 3 or 15 ohm 
speaker. Guaranteed tested and in perfect 
working order. 

DERBY 
Now open at 
26 Osmaston Road 
The Spot 

III:AVY DUTY LOUDsPEAhl'.I {S IN 
SUBSTANTIAL REXINE CtiVERED 
CABINETS. Type BG1. Suitable for Bas 
Guitar. Speaker Unit 15ín., High Flux, 
15 ohms, 30 watts. Cabinet size approx. 
24 x 21 x 13ín. Only 191 gns. Or Deposi 
43/- and 12 monthly payments of 34/ . 
Type BG3 /2. Suitable Bass and Lead 
Guitar. Two 12ín. high flux 15 ohm 25 wat 
speakers, one with aluminium speech coil 
and dual cone to provide smooth frequency 
response from 25 to 17,000 c.p.s. Cabine 
size approx. 30 x 21 x 14ín. Covered in two 
contrasting tones of grey Vynair and 
Rexine. Rating 50 watts. Only 29 gns. 

of 50/ - 
Or Deposit £3.7.6 and 12 monthly payments 

LARGE REXINE COVERED SPEAKER 
CABINETS. Heavy blockboard construc- 
tion. Very attractive two tone covering 
of Rexine and Vynair. Size 30 x 21 x 16ìn. 
cut for 15in. or 18ín. speaker or for two 
12ín. 11 gns. or Deposit 25/9 and 9 monthly 
payments 25/9. Size 30 a 30 x 16ín. cut for 
151e, or 18in. speaker 13 gns. or Deposit 
30/4 and 9 monthly payments 30/4. 
Suitable speakers available. 
FANE EXTRA HEAVY DUTY 
LOUDSPEAKER 15ín. TYPE 153. 
40 watts. Total flux 375,000 lines. Ex- 
tremely high sensitivity. 15 ohm voice 
coil. Only 18 gns. or Deposit 37/9 and 
12 monthly payments of 31/8. 
FANE EXTRA HEAVY L /SPEAKER 
183. 18in., 15 ohms, 60 watts. 3in. diam' 
Speech Coil. Total Flux 375,000 lines. 
High sensitivity. ONLY 24 gns. or Deposit 
51/- and 12 monthly payments of 42/9. 
Fend S.A.E. for leaflet on 153 and 163 

Ex. GOVT. SMOOTHING CHOKES. 
200 mA, 3-5 H, 50 ohms, Parmeko 8 /9: 
150 mA, 10 H, 50 ohms 9/9: 80 mA, 20 H. 
900 ohms 5/9; 120 mA, 12 H. 100 ohms 8/9: 
50 mA, 50 H, 1,000 ohms 8 /9: 100 mA, 10 H. 
100 ohms 6/9: 60 mA, 5-10 H 250 ohms 2/11. 

COMPLETE POWER PACK KIT, 19/11 
Consisting of Mains Trans, Metal Recti- 
fier. Double electrolytic. smoothing choke 
chassis and circuit. For 200 -250 v. A. C. 
mains. Output 250 v., 60 mA. 6.3 v., 2 a. 

R.S.C. POWER PACK. 39/9. Louvred 
metal case only 8 x 50 x 24ín. Stove 
enamelled. For 200 -250 n. A.C. mains. 
Output at 4 pin plug and socket 250 v. 
60 mA, fully smoothed and 6.3 v. 2 a. Stilt - 
able for power requirements of almost 
any Pre -amp. or Radio Tuner. 
R.S.C. BABY Á1..11t)1 or IN'I'ER- 
COMM. KIT. Complete set of parts with 
diagrams, etc. Housed in two polished 
walnut finished cabinets of pleasing 
design. High sensitivity. For 200 -250 v. 
A.C. mains. Fully isolated. Controllable 
at both units. An interconmi. of this class 
would normally cost £20 -f30. Only 89/6, 
carr. 5/- or assembled ready for use 6 gns. 

EX. GOVT. 
RECTIFIERS 12v IS AMP 9 

/ 
9 (BRIDGE) F.W. ONLY 

(Manchester) RS e Ltd. 

LEICESTER 
32 High St. 

Half -day 
Thursday 

BIRMINGHAM 
6 Gt. Western 
Arcade, Opp. 
Snow Hill Station 
No half -day 

MAIL ORDERS to 54 Wellington St, Leeds I. Terms: C.W.O. or G.O.D. Na C.O.D. under LI. 
Postage 219 extra under f2. 4)6 extra under £5. Trade Supplied. S.A.E. with all enquiries please. 

SHEFFIELD HULL LIVERPOOL BRADFORD MANCHESTER LEEDS 
13 Exchange St. 51 Savile 73 Dale St. i 56 Morley St. 8 -10 Brawn St. 5 -7 County 
(Castle Market St., Hull Liverpool 2 (above Alhambra (Market Street) (Mecca) Arcade 
Bldgs.) Sheffield Theatre) Bradford Manchester 2 . Briggate, Leeds 

Half -day Thursday No half -day Half -day Wednesday No half -day No half -day 
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R.S. (Man 
Ltd. 

LEICESTER BIRMINGHAM 
32 High St. 6 Gt. Western 

Arcade, Opp. 
Snow Hill Station 
No half -day 

Half -day 
Thursday 

MAIL ORDERS to S4 Wellington St, Leeds I. Terms: C.W.O. or C.O.D. No C.O.D. under LI. 
Postage 219 extra under L2. 416 extra under LS. Trade Supp ied. S.A.E. with all enquiries please. 
SHEFFIELD HULL LIVERPOOL BRADFORD MANCHESTER LEEDS 
13 Exchange St. 51 Savile 73 Dale St. 56 Morley St. 8 -IO Brown St. 5 -7 County 
(Castle Market St., Hull Liverpool 2 (above Alhambra (Market Street) (Mecca) Arcade 
Bldgs.) Sheffield Theatre) Bradford Manchester 2 Briggate, Leeds 

Half -day Thursday No half -day Half -day Wednesday No half -day No half -day 

DERBY 26 Osmaston Road 
THE SPOT 

FANE HEAVY DUTY HI -FI SPEAKERS 
12ín. 15 ohms. Cast chassis. Exceptionally 
robust tin. diam. Voice Coil Assemblies. 
122 /1020watt, 5 gns. 122 /IOA 20watt, 6 gns. 
122 /1220watt. 7 gns. 122/12A 20watt, 8 gns. 
122/14 22watt, 

7 
gns. 122 /14A 22watt, 10 ens. 

122 /17 25watt,£11.17.6122/17 A2.iwatt.£12.17.6 
151n. 15 ohms. Cast chassis. Exceptionally 
robust tin. diam. Voice Coil Assemblies. 
152 /12 20watt. 12 gns. 152/12A 20watt. 13 gns. 
152/14 27watt. 14 gns. 152/14A 27watt, 15 ens. 
152/17 35wat t. l i gns. 152/17A 35watt, 17 gns. "A" indicates dual cone type. 30 -17,000 
c.p.s. Send S.A.E. for leaflets. Terms 
available. 

R.S.C. 30 -WATT ULTRA LINEAR 
HIGH FIDELITY AMPLIFIER A10 
A highly sensitive Push -Pull high output 
unit with self -contained Pre -amp. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
70 dB down. Frequency response ±3 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 Olt 
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- 
1 1 Gns. point wiring diagrams and 

Instructions. It' required 
Carr. 10 /- perforated cover with carry- 

ing handles can be supplied 
for 19/9. The amplifier can be supplied, fac- 
tory built with EL39 output valves and 
12 months' guarantee, fur 14 gus. 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. 
ARMSTRONG, DULCI, LINEAR, 
ROGERS, LEAK and JASON EQUIP- 
MENT, GOODMANS, W.B. AND 
FANE SPEAKERS. GARRARD AND 
GOLDRING T /TABLES CASH or H.P. 

P.M. SPEAKERS, 101n. W.B. "Stentorian" 
3 or 15 ohms type HF 101210 watts, hi- fidelity 
type. Recommended for use with our All 
Amplifier, 24.12.8.12M. R.A. 3 ohms 10 watts 
(12,000 lires), 59/9. 
TWEETERS. R.A. 3 ohm, 25/9: 15 ohm. 25/9 
H.A. 121n. DUAL ('ONE 3 ohm 8 watt 
Speakers. Ideal for Stereo. Only 39/9 ea. 
Jason FAIT' V.H.F. /F.M. Radio Tuner de- 
sign. Total cost of parts including valves. 
Tuning dial, Escutcheon. etc., £8d9.8. 
LINEAR L45 MINIATURE 4/5 WATT 
QUALI'T'Y AMPLIFIER. Suitable for 
any record playing unit and most micro- 
phones. Negative feed -back 12 dB. Separate 
Bass and Treble Controls. For mains 200- 
250 v. 50 c /s. Output for 2 -3 ohm speaker. 
Mullard valves EZ80, ECCE), EL84. Size 
only 7 x 5 x 51ín. high. Guaranteed 12 months. 
Only £5.19.6. Send S.A.E. for leaflet. 
Terms: Deposit 22/2 and 5 monthly pay- 
ments of 22/8. 

121n. 10 WATT HIGH QUALITY 
LOUDSPEAKER 
In walnut veneered 
cabinet. Gauss 
12,000 lines. Speech 
coil 3 ohms or 15 
ohms. Only £4.19.6 
Carr. 5/ -. Terms: 
Deposit 11/3 and 
9 monthly Pay- 
ments of 11/3. 
12ín. 20 WATT 
811 -FI LOUD- 
SPEAKERS IN 
CABINETS. Size 

19 x 18 x 10ín. Finish as abOve. Terms: 
Deposit 17/9 and 9 monthly payments of 
17/9. Only 07.19.6. Carr. 8/6. 
For larger types see preceding page. 
LINEAR LG34 GRAM. AMPLIFIER. 
High quality. Separate Bass and Treble 
controls. Handsome appearance. Com- 
pletely enclosed. Black /Gold Frontplate 
5 ens. 

R.S.C. 4/5 WATT A5 HIGH -GAIN AMPLIFIER 
A highly -sensitive 4 -valve quality amplifier for the 
home, small club, etc. Only 50 millivolts input Is re- 
quired for full output so that It is suitable for use with 
the latest high fidelity pick -up heads, In addition to 
all other types of pick -ups and practically all "mikes ". 
Separate Bass and Treble Controls are provided. These 
give lull long -playing record equalisation. Hum level is 
negligible being 71 dB down, 15 dB of Negative feedback 
is used. H.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 00. 

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 Iinich and point -to -point wiring diagrams and Instructions. Exceptional 
value at only £4.15.0, or assembled ready for use 25/- extra. Plus 3/6 earn, or 
deposit 22/6 and 5 monthly payments of 22/6 for assembled unit. 

GLASGOW - LONDON - - EDINBURGH 
326 ARGYLE STREET 236 EDGWARE ROAD' 

Now open Opening shortly 
133 LEITII STREET 

Now open 
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 
6K7, SP61, 6V6G. Selectivity and quality 
excellent. Simple to construct. Point -to- 
Point wiling diagrams, instructions and 
parts list 1/9, maximum building costs 
£4.19.6, Inc. attractive walnut veneered 
wood cabinet 12 x Si x 51ín. 
R.S.U. BASS REFLEX C'ABINE'TS, 
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 10ín. Handsome 
appearance. Ensure superb reproduction 
l'or only 23.19.8. 
STANDARD MODEL. As above but for 
12in. speakers. Size 20 x 15 x 13in. For 
vertical or horizontal use, £5.19.8. Set 
of legs with brass ferrules, 19/8. 

SUPERHET FEEDER UNIT. Design of 
a high quality Radio Tuner especially 
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 7ín. high. Simple align- 
ment procedure. Point -to -Point wiring 
diagrams, instructions and priced parts list 
with Illustrations, 2/6. Total building cost 
£4.15.0. S.A.E. for leaflet. 

R.S.C. JUNIOR III -FI REPRODUCER. 
The very latest Goodman Axiette 6 High 
Fidelity loudspeaker (retailing at approx. 
5 ens.) fitted in a specially designed Bass 
Reflex cabinet size 12 x 18 x 10in. Acousti- 
cally lined and ported and finished in 
polished walnut veneer. Matching im- 
pedance 15 ohms. Frequency 
range 40- 15,000 c.o.s. Power 
handling 6 :watts nominal. 
Ideal for Stereo. 

8 Gns. 
Carr. 4/6. 

R.S.C. BATTERY TO MAINS CONVERSION UNITS 
R.S.C. BATTERY TO MAINS 
Type BM1. An all -dry battery 
eliminator. Size II x 41 x 21n. 
approx. Completely replaces 
battery supplying 11.4 v. and 
.90 v. where A.C. mains 200 -253 
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. 48/6. 

Type BM2. Size 8 x 51 x 21ín. 
Supplies 120 v. 90 v. and 80 v. 
90 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 suably 
200/500 v. 50 c /s. SUITABLE 
FOR ALL BAT'I'EItY ItE- 
CEIVERS normally using 
2 V. acoumulators, Complete 

kit of parts with diagrams and Instruotions, 
49/9, or ready for use, b9!& 

MULTI- METEIt, CARY MI. Sensitivity 
2,000 ohms per volt. A.C. and D.C., 54/-. 
A.10. Basic Meter sensitivity 155 micro- 
amps A.C. and D.C. ranges 04.11.6. BAO. 
Sensitivity up to 10,000 ohms per volt A.C. 
and D.C., 08.2.6. 30,000 ohms per volt 
with overload buzzer. £8.19.6. 

R.S.C. CORNER CONSOLE CABINETS 

Polished walnut 
veneer finish. Pleas - 
ing design. JUNIOR 
MODEL. Size 20 x 11 
x 6ín. for 8 x 5ín. or 
10 x 6ín. speakers, 
£2.9.9. STAN- 
DARD MODEL. 
Size 27 X. 18 x 
12in, for 8 or 101n. 
speakers, £4.11.9. 
SENIOR MODEL 
Size 30 x 20 x 15ín. 
for. Olin. Speaker. 
Suitable Speaker 
systems below. 
Only 7 ens. 
AUDIOTRINE III -FI' SPEAKER SYS- 
TEMS. Consisting of matched 121n. 
12,005 line, 15 ohm high quality speaker: 
cross -over unit (consisting of choke. 
condenser, etc.) and Tweeter. The smooth 
response and extended frequency range 
ensure surprisingly realistic reproduction. 
Standard 10 watt rating £4.19.9. Carr. 5/ -, 
Or Senior 15 watt, £6.19.9. Carr. 7/6. 
AUDIOTRINE 
EQUIPMENT 
CABINETS. 
Size 33 x 15 x 
16ín. Beautiful 
walnutveneer- 
ed finish. Ele- 
gant contem- 
porary design. Robust con- struction. 
Uncut, remov- 
ablebaseboard. 
Depth above Only 125 gnu. 
baseboard 51 -. Carr. 15/ -. 
Terms: Dep. 29/9, and 9 mthly. pymte, 29/9 
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AUDIOTRINE HI -FI TAPE RECORDER KIT 2529. 
REALISM AT INCREDIBLY 1.uN COST, CAN BE ASSEMBLED IN AN HOUR 
Incorporating the latest Collar° St udio'l'ape Transcriptor. The Audiotnnr 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 con- 
trasting shades of Rexine and Vynair, size 141 x 15 x 811n. high and circuit. Total cost if purchased 
individually approximately £40. Performance equal to units in the £60 -îe0 class. S.A.E. for leaflets. 
TERMS. Deposit £2.13.9 and 12 monthly payments of 44/ -. Cash price if settled in 3 months 

3 

HIGH FIDELITY 12 -14 WATT AMPLIFIER TYPE All O 
PAIRS RS OF 

SOLDERED 
PUSH -PULL ULTRA LINEAR JOINTS 

"° OUTPUT ' BUILT-IN' TONE 'PLUS 
MAINS CONTROL PRE -AMP STAGES z - z`.v, MAINS 

Two input sockets with associated controls 
allow mixing of "mike" and gram., as in All 
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- 20,000 c /s. Six negative 
feedback loops. Hum level 60 dB down. ONLY 
23 millivolts INPUT required for FULL OUTPUT. Suitable for use with all makes and 
types of pick -ups and microphones. Comparable with the very best designs for STAN- 
DARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as 
STRING BASS, LEAD OR RHYTHM GUITARS, etc. 
OUTPUT SOCKET with plug provides 300 v. 30 mA. and 6.3 v. 1.5 a. For supplY of a 
RADIO FEEDER UNIT. Size approx. 12 x 9 x lin. For A.C. mains 200 -250 v. 50 c.p.s. Output 
for 3 and 15 ohms speakers. Kit is complete to last nut. Chassis is fully punched. Full 
instructions and point -to -point wiring diagrams supplied. Only 8 Gns. Carr. 
(Or factory built 51/- extra.) 101 -. 

If required louvred metal cover with 2 carrying handles can be supplied for 13/9. TERMS 
ON ASSEMBLED UNITS. DEPOSIT 24/9 and 9 monthly payments of 24/9. Send 
S.A.E. for illustrated leaflet detailing Cabinets, Speakers, Microphones, etc.. with cash 
and credit terms. 
LINEAR TAPE PRE -AMPLIFIER. Type LP /l, Switched Negative feedback 
equalisation. Positions for Record Him, 31ín Min. and Playback. EM184 Recording 
Level Indicator. Designed primarily as the link between a Collaro Tape Tran- 
scriptor and a high fidelity amplifier, but suitable for almost any Tape Deck. 
Only 9 gns. S.A.E. for leaflet. 

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

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

SENSATIONAL 
STEREO OFFER 

A complete set of parts 4 Gns. to construct a good 
quality isorted 

amplifier 
É t 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 
Pick-up Head 

diagrams 
9 extra with 

Stereo 
bov 

only. 

HEAVY DUTY CHARGER KIT. 
6/12 v. 6 amps., variable output. 
Consisting of Mains Transformer 
0-200 -230 -250 v.: F.W. (Bridge) Selen- 
ium Rectifier; Ammeter. Variable 
Charge Rate Selector Panels, 
Plugs, Fuses, Fuseholder and 
circuit, 59/9. Carr. 4/6. 

R.S.C. GRAM. AMPLIFIER KIT. 3 
watts output. Negative feedback. Control 
Vol., Tone and Switch. Mains operation 
200 -250 v. A.C. Fully Isolated chassis. 
Circuit, etc., supplied. Only 39/9. Carr. 3/9. 
Hl -FI CRYSTAL PICK -UP HEADS. 
(Cartridges.) Acos Standard replacement 
for Garrard, B.S.R. and Collaro. 16/9. 
Acos Stereo -Monaural, 29/9. Ronette 
Stereo- Monaural 39/8. B.S.R. Stereo 39/9. 
BRADMATIC RECORDING HEADS. 
High Impedance Record /Playback 22/ , 
Low Impedance Erase, 12/8. 
MARRIOTT RECORDING HEADS. 
High Impedance. Record /Playback 15/ -. 
Low Impedance, Erase. 10 / , 
PICK -UP ARMS. Complete and with 
latest Acos /hi -fl Turnover Cartridge 29/11. 
CRYSTAL MICROPHONES. Hand type 
NP110 14/9, R.T.C. 19/9. Acos Mie 40 25/9. 
Acos Mic 45 29/9, Stick type Acos 39-1 
39/9, BM3 with neck band and heavy table 
stand 59/9. Lapel type 29/9. 
COLLARO JUNIOR 4 -speed Single 
Player Unit and Crystal Pick -up with hi -fl 
Turnover head. Only 23.19.6. 
B.S.R. UA14 4 -sp'd AUTO -CHANGERS 
with hi -fi turnover head, 26.19.6. Carr. 4/6 
GARRARD AUTO -SLIM 4 -SPEED 
AUTO -CHANGER with high fidelity 
pick -up. Latest model. For 200 -250 v. 
A.C. mains. 27.17.6. Carr. 4/6. 
GARRARD AT6 AUTO -SLIM DF 
LUXE 4- SPEED AUTOCHANGERS. 
Turnover GC8 head, for 200 -250 v. A.C. 
mains, 211.9.0. 
(IL3A MINIATURE 2-3 WATT GRAM 
AMPLIFIER. For use with any single 
or auto -change unit. Output for 2 -3 ohm 
speaker. For 200 -250 v. A.C. mains. Size 
Ill x 21 x 21in. Controls: Vol. and Tone 
with Switch. Only 59/8. 

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

. ASSEMBLED ASSEMBLED 
amp, ./1. v. 6/12 v. 2 amps. 

Fitted Am- Fitted Ammeter 
meter and and selector 
e a r lab l e plug for 6 v. or 
charge rate 12 v. Louvred 
selector. Also metal case fin - 
selector plug 'shed attractive 
for G v. or 12 v. hammer blue. 

charging. Louvred steel case with stoved Fused, ready for 
grey hammer finish. Fused and ready use with mains 
for use with mains and output 59/9 and output leads. 
leads and battery clips. Carr. 4/6. 39/9 

3 /g, 
Terms: Deposit 12/- and 5 monthly 6/12v. lamp. 27/9 payments a 12/, Less meter. 

CHARGER KIT, 12 v. 14 AMP or 24 v. 7 AMP 
Consisting of mains trans. 200 -230 -250 v. F.W. (Bridge) selen- 
ium Rectifier. Ammeter, Fuses, Variable Resistor, Heavy 
Steel Stove enamelled case and Circuit. Only 20.19.6. Carr. 
15/ -. Please state if 12 v. or `A v. kit required. 

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

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

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

R.S.C. MAINS TRANSFORMERS (I FULLY ) 
Interleaved and Impregnated. Prim- 
aries 200 -230 -250 v. 50 c /s. Screened 
TOP SHROUDED DROP THROUGH 
250-0-250v. 70mA. 6.3v. 2a, 0- 5-6.3v. 2a.. 17/9 
350-0 -350v. 80mA, 6.3v. 25, 0- 5 -6.3v. 2a.. 18/9 
250- 0 -250v. 100mA, 6.3v. 2a, 6.3v. la .. 21/9 
250-0-250v. 100mA, 6.3v. 3.5a, C.T. .. 19/9 
250-0-250v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 25/9 
300-0-300v. 130mA, 6.3v. 4a, 6.3v. la, for 

Mallard 510 Amplifier .. 29/9 
300-0-300v. 100mA, 6.3v. 4a, 0-5 -6.3v. 3a 26/9 
350- 0 -350v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 28/9 
350-0-350v. 150mA, 6.3v. 4a, 0-5-6.3v. 3a 29/9 
FULLY SHROUDED UPRIGHT' 
250-0-250v. 6omA. 6.3v. 2a, 0-5-6.3v. 2a, 

Midget type 21 x 3 x lin. . 17/11 
250- 0 -250v. 100mí1, 6.3v. 4a. 0- 5 -6.3v. 3a 27/9 
300-0-300v. 100mA, 6.3v, 4a, 0-5-6.3v. 3a 27/11 
300-0-300v. 130mA, 8.3v. 4a, C.T. 6.3v. 

le, for Mallard Amplifier . 33/9 
350.0.360v. 100mA, 6.3v. 4e. 0óó.3v. 3e 27/11 
350.0-360v. 150mA, 6.3v. 4a. 0-6-6.3v. 3e.. 35/9 

G IAR.AN FEED 
FULLY SHROUDED (continued)- 
425-0-425v. 200(nA, 6.3v, 42., C.T. 5v. 3a.. 55/ 
425 -0-425v. 200mA, 6.3v. 4a, C.T., 6.3v. 

9a, C.T., 5v. la .. 59/ 
450 -0-450v. 250mA, 6.3v. 4a, C.T. 5v. 3a.. 69/ 
OUTPUT TRANSFORMERS 
Midget Battery Pentode 66:1 for 3S4 

4/ 
Small Small Pentode, 5,0000 to 30 .. .. 4/ 
Small Pentode 7/8,0000 to 3 .. .. 4/ 
Standard Pentode 5,0000 to 30.. .. 5/ 
Standard Pentode 7,0000 to 30 .. .. 5/ 
10.00011 co30 .. 5/ 
Push -Pull 8 watts, EL84, or 6V6 to 30 

or matched to 15(1 .. .. 9/ 
Push -Pull 10 -12 watts to match 6V3 or 

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

81.6. KT66. EL34. etc. .. .. .. 49/ 

9 

9 
9 

6 
6 
8 
9 

9 

9 

9 

9 

SIIDGET MAINS Primaries 200 -260 v. 
50 c /s. 250v. 60mA, 6.3v. 2a .. 11/9 
250 -0-250v. 60mA, 6.3v. 2a 12/11 
Both above size 21 x 21 x 211n. 
FILAMENT TRANSFORMERS 
All with 200 -250v. 50 c/s primaries 6.3v. 
1.5a., 5/9; 6.3v. 2a. 7/6; 12v. la, 7/11` 
6.3v. 3a. 8/11; 6.3v. 6a, 1716; 12v. 1.5a, 
twice. 17/8. 
SMOOTHING CHOKES 
150mA, 7 -10 H. 250 ohms.. .. .. 11/9 
100mA, 10H, 200 ohms .. .. .. 8/9 
30mA, 10H, 350 ohms .. .. E/9 
SImA, 10H. 400 ohms .. 4/11 
CHARGER TRANSFORMERS 
Ali with 200- 230 -250v. 50 c/s Primaries; 
1- 9 -15v. lia, 12/9: 0- 9 -15v. 2a, 14/9: 0 -9-15v 
3a, 16/9; 0- 3 -15v. 5a, 19/9; 0- 9 -15v. 6a. 23/9 
0-9 -15v. la. 28/9. 
AUTO (Step up /Step down) TRAN& 
0- 110 /120- 230/250v. 50 -30 watts. 13/9; 
250 watts, 39/9; 150 watts. 27/9. 
MICROPHONE TRANSFORMERS 
120: 1 high grade, clamped. 8/9. 

.ewe.e....wwP6lll/ 
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COMBINED PORTABLE & CAR RADIO 
The Radio with the STAR features 

7- transistor superhet. Output 350mW. 
Two -tone grey wooden cabinet, fitted handle with 
silver coloured fittings. Size 12; x 8; x 3zin. 
Horizontal tuning scale, size I I,'- x 21in. in silver 
with black lettering. 
All stations clearly marked. 
Ferrite -rod internal aerial. 
I.F. 470 Kcls. 
Operated from PP9 battery. 
Full comprehensive instructions and 
point -to -point wiring diagrams. 
Printed circuit board, back printed 
with all component values. 
Fully tunable over medium and long 
waveband. 

Plus 5,6 P. & P. Parts list & circuit Car aerial socket. diagram 2!6. FREE with parts. 4in. 
Full after -sale service. Speaker also available, 7,6 extra. 

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

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

THE 

PEMBRIDGE 

COLLEGE 

OF ELECTRONICS 

PROVIDES TRAINING 

IN RADIO 

AND TELEVISION 

FULL -TIME COLLEGE COURSE 

IN RADIO AND TELEVISION 
Our Course has now been extended to sixteen months' 
duration to include theoretical and practical instruction 
on transistor television receivers, U.H.F. television re- 
ceivers and colour television. 
Next course commences 2nd September, 1964. 
This Course is recognised by the Radio Trades 
Examination Board (R.T.E.B.) for the Radio and 
Television Servicing Certificate examinations. 
Provides excellent practical experience on valve 
and transistor radio receivers and all well -known 
makes of television receivers. 

To: 
The Pembridge College of Electronics (Dept. P71) 
34a Hereford Road, London, W.2. 

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

Name 

Address 

CMi 
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L CYLDON A.M. F.M. PERMEABILITY TUNER FOR ALL TRANSISTOR 
OPERATION. Size 21 x 211n. approx. By famous manufacturer. A.M. - 
I.F. 470 Kc /s. F.M. -I.F. 10.7 Me /e. A.M. coverage from 16 20 Kc /e -525 
Ke /s. F.M. coverage 108 Me/e -88 Mc /s. Circuit diagrams 2(6. FREE 
with Tuner, 25/ -, 1st, '2nd, 3rd A.M. I.F.'s, 1216 set. 1st, 2nd, 3rd 
and 4th F.M. I.F.'e 12/6 set. V.R.F. Om. choke, 1 / -. A.M. I.F. 
trap, 1/6. A.F. 114 and A.F. 115, 5/- each. All the above are the 
RF end of an AM/FM receiver car radio, etc. The above six Items 
purchased together, 52.10.0. 

2. 825 INDOOR AERIAL. Complete with stand. fully extendable, can 
also be used for 405, ITV, BBC and FM. 19/6, pine 1/- P. @ P. 

3. A.C. /D.C. POCKET MULTI -METER KIT. Sin. moving coil meter 
scale, calibrated in A.C. /D.C. volte, ohms and milliamps. Voltage 
range A.C. /D.C. 0 -50. 0-100, 0.250, 0 -500. Milliamps 0 -10, 0 -100, 
Ohms ranges 0- 10,000, 0. 100,000, 19/8. P. & P. 2/ -. Wiring diagram 
1/ -, free with parts. 

4. SIGNAL GENERATORS: Cash 47.5.0 or 30/- deposit and 6 monthly 
payments of 21/8. P. @ P. 1/6. Coverage 100 Kc/e to 100 Mc /s on 
fundamentals and 100 Mole to 200 Mc /s on harmonics. Case 10 x 
61 x Skin. Three miniature valves and Metal Rectifier. A.C. mains 
200/250v. Internal modulation of 400 c.p.s. to a depth of 30 per cent. 
Modulated or unmodulated R.F. output continuously variable 100 
millivolts. C.W. and mod. switch, variable A.F. output. Magic eye 
as output indicator. Accuracy 2 per cent. 

5, SIGNAL GENERATORS. Cash 45.5.0. P. @ P. 616. Coverage 
120 Kots to 84 Mc /s. Case 10 x 61 x 41ín. Size of scale 61 x 31in. 
2 valves and rectifier. A.C. maim 230.350v. Internal modulation 
of 400 c.p.e. to a depth of 30 per cent, modulated or unmodulated 
B.F. output continuously variable 100 millivolts. C.W. and mod. 
switch variable A.F. output and moving coil output meter. Accuracy 
±2 per cent. 

8. CYLDON PERMEABILITY TUNER medium and long wave Tuner. 
Size 3 x 2 x 11in. approx. Coverage 190 -540 Metres. 1250-2000 metres 
I.F. 470 Kc /e. Price 19/6. P. @ P. 1/6. 

7. POCKET MULTI -METER. Size 31 x 21 x 11ía Meter size 20 x lila. 
Sensitivity 1,000 O.P.V. on both A.C. and D.C. A.C. and L.C. volts. 
0 -15, 0.150, 0- 1,000 D.C. current 0 -150 m+. Resistance 0 -100K O. 

Complete with test prods. battery and fun instructions, 35/ -. P. & P. 2 /6. 
8. CHANNEL TUNER I.F. 16 -19 Mc /e. Continuously tunable from 

174 -216 Mc /s. Valves required -PCF80 and PCC84 (in senes). Cover 
BBC and ITA ranges. Also Police, Fire and Taxis, eta Brand new 
by famous maker, 10 / -. P. & P. 3/-- 

9. The MOTORISTS' REV. COUNTER. Kit of parts comprising 20_70 degree 
Sin. moving coil movement. Manufacturer's present price of this move. 
ment would be at least £7. Complete with full instructions and circuit 
diagram. Scale calibrated up to 81100 r.p.m. Can be oued with any 4 

or 6 cylinder car. 29/6. plue 3/6 P. @ P. Meter movement only 22/- 
post paid. 

10. B.S.R. MONARCH tiA14 WITH FULL -FI HEAD. 4- speed, plays 10 
records, 1.2in., loin. or - at 16, 33, 45 0 78 r.p.m. Intermixes 
7h ., loin. and 12ín. records of the same speed. Has manual play 
position: colour brown. Dimensions: 121 x 10Iin. Space required 
above baseboard 4 ;in., below baseboard 21in. Fitted with Full -Fi 
turnover crystal head, 85.19.6. P..1 P. 010. 

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

12. 8 -watt PUSH -PULL 5 VALVE AMPLIFIER plus METAL RECTIFIER. 
A.C. mains 200 -250 v. Size 101 x 61 x _lin. 5 valves. For use 
with all makes and types of pick -up and mike. Negative feed back. 
Two input, mike and grant. and controls for same. Separate controls 
for Raso and Treble lift. Response Bat from 40 cycles to 15 ke /s. 
2 dB down to 20 ke /s. 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. r 

s 
orate. musical 

Instruments such as guitars, etc. Suitable for small halle, 58.19.8. 
l'. @ P. 7 / -. Crystal mike to suit, 15/ -. P. & P. 2/-. Sin. P.M. Speaker 
to suit, 12/8, P. & P. 2 / -. 

13. FLUORESCENT LIGHT KIT. 40 watt fluorescent lighting kit com- 
prising Siemens Choke, 2 Bi -pin holders, starter holder and starter. 11/8. 
plus 3/- P. & P. 

14. A.C. MAINS MOTOR. Silent running by famous manufacturer. A.C. 
Mains 230 -250, shaded pull start. 1440 r.p.m., size 21 x 21 x 191n. 
approx. 7/8, plus 116 P. & P. 

15. FIXED FREQUENCY SIGNAL GENERATOR. Crystal control in metal 
ease, size 10 x 6 x bin. Incorporating two FCI3 valves, mains trans- 
former, metal rectifier, choke, indicator lamp. crystal and numerous 
components. Modulated and unmodulated out put socket. Originally 
used for I.T.V. frequencies. Brand new. 39/8. plue O/ P. & P. A.C. 
Mains 200 -250 volts. 

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

2I b High Street, Acton, London, W.3. 

All enquiries S.E.A. Goods not despatched outside U.K. 
Shop Hours 9 a.m.-6 p.m. Early closing Wednesday. 
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WIRELESS SET NO. 38 AFV 
A lightweight walkie. 
talkie with transmitting 
range 5 to 10 miles and UIIÌ B 
frequency coverage 7.4 I g/Ii'i 
to 9 Mc /e. Operate. IIn,. from 3 and 120 v 
external dry batteries. 
Large, clearly numbered 
toning control, with , ^ 
tuning lock. In good 
condition. 
ONLY Oaf /6 Pllu. 

2 for £3.,110..0 

VV 

P. & P. 

HIGH IMPEDANCE PERSONAL 
LISTENING EARPIECES 

Suitable for all types of crystal seta and trsnele- 
tor sets. Complete with plug. 
P. & P. 6 

Price 4 ¡11 d. 000.000000000000000000 
FOST R DF I MICROPHONE 
Output impedance 6000, 
100, 50KO, ±30%. 
Effective output level: 58 
dB (50K0) ±3 dB at 
1,000 c/a (0 dB -Iv /p bar). 
Response: 100 -1,200 c/e 
±5 dB non directional. 
Attractive plastie and 
chrome finish. All necee- 
e ary accessories for adaption ae hand, table 
or suspended mike 5 feet of P.V.C. cable. 
45/ -. P. & P. 3/6. 

SONA STREAMLINE BM3 
MICROPHONE CRYSTAL INSERTS 
Price 7/6. P. a P. 9d. 

TELEPHONE ADAPTOR 
Pits exterior of telephone by means of suctlon 
pad enabling 'phone messages to be fed to any 
audio amplifier. Pricy 
P. d P. 1 /6. 

10/6 
0 0 0 0 0 0 0 o 6.0 .0 0. 0 O 0 0 0 0 

VERNIER DIALS 
Precision vernier dials 
with approx. 8 to 1 
ratio. Surface mount - 
Ing Accurately centred 
metal insert for ¡in. 
chef t. Reade munter 
clockwise 0.100 In 
180° Model T.503 
Sin. die. 16/- 

00.00.000..0.. 
LOW IMPEDANCE PHONES 

Used but working. Suitable for 19 set. Prias 
4/11. P. a P. 2/6. 

MINIATURE MORSE PRACTICE 
OSCILLATOR KIT 

A trensletorieed multivibrator measuring only 
21 x 14 x 8/10'. Fundamental output frequency 
1,000 c /s. Battery drain only 3 a. Simple 
Instructions included. Price 39/6 P. a P. 216. 000000000 
TEST SET TYPE 46 
Will radiate a rontinumu 
note. Bange 1,250 Mola 
23,000 Kc /e (12 -24 
Metres). 5 switched 
banda co V R l 
valve and hue a precision 
slow motion tuning unit 
enclosed In grey metal 
rase, rod aerial base on 
side. Good condition. 
Power requirement 2 v., 
60.120 v. Battery space 
provided. Due to largo 
purchase reduced to only 2 gns. P a P. 6/6 0000000000 <. 0000 

VARIABLE RESISTORS 
lArga durdyn wirewound variable rean eto 

length (with spindle) 3 }In 
a.a K. Nods by Mareooi Imitr^T_t.. 

P. a P 1f. 
2/1 eeach. win wound tsmms 

viro 
wosnd Vota 8/6 sash P. a P. 9d. 

o 

o 

o 

O 

o 

ó 

0 

0 

0 

0 

o 
o 
o 
o 
o 
o 
0 

o 

0 

o 

o 

0 

o 

ó0 

o 

o 

o 

o 

o 
0 
0 
0 0 0 0 0 0 0 0 0 0 000 o O O J O '. 0 0 0 0 0 
e 
O 

0 

PRACTICAL WIRELESS 

DOUBLE THROAT MICROPHONES 
Brand new. Can be adapted for use with 
musical instruments. Price 5/1L P. a P. 1 /6. 

TODAYS SUPREME VALUE 
IN AMPLIFIERS 

German Made Gorier Type Amplifier 0612008. 
All- transistor subminiature quality amplifier, 
60- 16,000 c/e ±3 dB, 70. 14,000 c/s f I. dB. 5 mV 
for 1 watt out of 6 v. Ballt and tested. 92/6 

CRYSTAL CALIBRATOR NO. 7 MK.I 
tieing 6 valve,, a 1 Me /e 
crystal ose. le ueed to 
synchronise 2 multi- 
vibrator oso. operating 
at 10 Kc/s and 100 Kc /a' "y 
respectively. Harmonics - 
of 10.100 and 1,000 Kc /a 
are available up to 20 
Mc /s, for beyond this on 
any sensitive set, modu- 
lator also Incorporated 
for receiving. In email 
Bakelite case with carrying handle, power 2 v. 
L.T.. 80.1.20 v. H.T. Circuit and Instructions 
suPPl(ed- Brand new. £2.15.0 

P. A P. 51 

TRANSISTOR SALE 
Mollard 0C44 (P. & P. 3d.) 8/11 
Nullard 0C45 (P. & P. 3d.) 8/11 
Mollard 0(271 (P. a P. 3d.) 2/11 
Mallard 0A90 (P. & P. 3d.) 1/11 
Ediswan XD202 Germanium diode. 

(P. & P. 3d.) 1/11.. 
Mollard 0A79 (P. a P. 3d.) 1/11 
Transistor holder 3 -pin (P. Jr P. 3d.) .. lid each 
C. 0 0 C 0 0 0 . O J 0 0 0 0 0 0 0 0 0 0 0 

MICRO ALLOY TRANSISTORS 
Mat 100 7/9 
Mat 101 8/e 
Mat 120 7/9 
VHF Tramistor ADT 140 13/- 

Above MAT, postage paid. 
Ferrite Blab Aerials suitable for transistor 

sets 8/ -. P. & P. 8d. 

SURPL S ALVES 
OVO, 807, 6B80 (new), 6E7G, 6K80, EF50, 6HO, 
EB34, IL4 (new), DA90 (new), DF92 (new). 
Price all 2/8 each. P. & P. 911. each. 2 for 4 /6. 

NEW SHOP NOW OPEN IN LEEDS, AT No. 4, 
LAMBERTS ARCADE. LOWER BRIGGATE, 
LEEDS. NEXT TO HALFORDS CYCLE SHOP. 
WHY NOT CALL AND SEE OUR NEW STOCKS. 

COMPONENTS 
Maine Transformers. 
Input 0-250 v. Output 0.5.11- 15 -17v. at 4 amp.. 
BRAND NEW not Government Surplus. 85/ - 
P. a P. 3 /6. 
Filament Transformers 
200 -250 v. Input. 50 c /a. Output 6.3 v. at 2 ampo. 
8/11. P. & P. 1/3. 0000000 

SIX TRANSISTOR RADIO 
Just arrived) Superb pocket radios. Give tenue 
reception, station after statIon: home and abroad. 
Attractive finish. Perfect toned J speakere3.1 G 
P. & P. 2/6. Battery 2/6 extra. rs7rs7 

0 

0 

RF FIELD INDICATORS 

Designed for check - ' 
g the radiation )/ ' 

from a transmitting 4R 
antenna. The sensi- , 
sitivity can be 
controlled by ad- 
justment of the e . 

panel control, the 
antenna length, or 
by increasing die- 
tance from the radiator. Frequency range 1.25 
Mc /e. 200mA D.C. Complets with Instruction 
book. Post Lo., 69/6 

y 

o 
o 

o 
0 

o 

o 
o 

0 

o 
0 

0 

June, 1964 

TO 19 SET OWNERS 
Increase the output of your 19 set 8 to 10 times 
by using the R.F. AMPLIFIER No. 8. This 
unit can also be used with most other low 
powered transmitter.. Built In 12 volt power 
unit. Overall else same all 19 set. Range 9.8 
Mc /s. 
Felce £5.10.0 Carriage 10/.. 

00000000000000.0000000< 
PILLOW SPEAKER 

Listen while 
you lase with 
the revolution- 
ary pillow. 
speaker -the 
very latest 
novelty. An 

cush- 
ion with a 
built in minia- 
ture loud. 
speaker which 

Ill plug into transistor portable.. Ample Sex 
provided with plugs. Price e 
P. a P. 2/6. Z5 ¡- 

. . 

DEEP DOUBLE POUCHES 
Deep double pouches In Jungle green with 
shoulder strap. Made of heavy canvas. Dimen- 
a(ona of each pouch 10 x 4 x lia. Fitted with 
quick release buckle. Useful for carrying tool., 
mapa, small Seals and other similar items 
1/9 each. P. a P. 1/. each. 2 for 3h. P. a P. 1/8 00000000000000000000000 
TEST OSCILLATOR TYPE 4 
Frequency range 20 to 100 
Mc /e in two banda selected by A 
plugging in the appropriate 
loop serial, two of which are 
supplied 

v. D.C. 
set. Operates 

from a 6 V. D.C. supply which 
converted by an internal 

vibrator pack to 250 v. and 
6 v. L.T. vibrator unit worth 
Rounds. The unit is in good 
condition, and a clear circuit 
drawing le mounted on the 
Interior of the rear panel. 
The equipment contains many ¡metal com- 
ponente, e.g. twin gang tuning, condenser. 
valves, transformer, chokes, resletore, etc. A 
neat compact unit In grey enamelled case 
169 x 7 x 641n. with carrying handle. 39/6 P. A P. 5h- 

SYNCHRONOUS VIBRATOR PACKS 
Compact unit with 8 v. input 250 v. D.C. output. 
Suitable for powering receiver., eta Prise 

17/6 P. t P.4 /8. 

POWER UNIT AND LF AMPLIFIER 
In good condition, employing current type 
B7(1 valses and built-1n vibrator pack. 12 v. 
operation. Suitable for powering 80 seta, etc. 
Price 39/6 P. a P. 51-. 

.0000000000000000000000 
SENSITIVE MULTIMETER 

20,000 ohm per volt, 1% 
resistance used throughout. 
Single control eyetem for all 
rangea Compact and light- 
weight. Highly accurate. 

£5.10.0 P. a P. 3/. 

SNIP LINE 
Ping In DIscriminator Unit.. Umd es pulas 
count demodulator. for FM. Comport, light- 
weight milt approx. 4 x 24 x 31n, oentelning 
185 valve, FM demod coil, tag board with 
6 miniature capadtor. and 8 miniaton nalalen. 
Price 15/- P. a P. 1/. 

.444-94-044-4-14+4+44-64.44444 
BATTERY CHARGE ADJUSTERS 

Charge Rate Adjuster 
Government manufacture. 
Ea.11y fitted te charging drodt 

each; 2 for 6/6. P. &P. 1/- .soh 

MORE BARGAINS OPPOSITE 
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ALTIMETER TRANSMITTER/ 
RECEIVER AN /PN 

Frequency approximately 400 to 470 me /a 
TRANSMITTER 
Containing two 9004 acorn valves and moving 
coil transducer wobbulator mat. 
A.F. AMPLIFIER 
Contaming two 128117 and one 12837 valves. 
The above chassis are housed in a black crackle 
case which contain, three relays Resistors, 
Potentiometers, and the following valves: 
3- 128117, 1.12837, 1- Vß160 /30 and 2.12116', 
making a total of 14 valves in ail. A Dynamotor 
Unit le aleo Incorporated. 
Ideal for model control work, etc. Price 55/_ 
P. & P. 7/6. 
O O o 0 0 0 0 0 0 0 0 O 0 0 O 0 0 0 0 0 0 0 0 

STABILISED POWER UNIT 
A valuable unit, containing Maine Transformer 
with optional input 80 volte, 110 volte, and 
mains standard input voltage at 50 c /e. Output 
6.3 volte at 750 ma., 380 volte, centre tapped. 
6E5 full wave valve rectifier. Parmeko 15h 
smoothing choke, 8 mfd smoothing condensera. 
Plue neon stabiliser valve. The whole assembly 
being mounted on a compact chassis. 
An ideal stabilised supply for the constructor 
for use In transmitters model control, HI -Fl 
equipment, and feet equipment. 

"0e 49/6 P. A P. 3/6. 
With polished sturdy wooden cabinet and 
mains lead. Price 59/6 P. & P. b / -. 6,600000000.4.040.00O0 

OPERATOR'S UNIT 
Huge purchase enables us to offer at give away 
price Operator's UNt, containing standard jack 
socket, 250 mfd electrolytic condenser, 4 -way 
telephone socket, midget selenium rectifier, etc. 
Price 9/8. P. & P. 9d. 

0 0 0004.... 
LEAD ACID 

ACCUMULATORS 
(Unspillable) 

2 volte at 16 A.H. Brand New. 
Sise 4 x 7 x 2in. 4/11 each. 3 
for 1216. P. & P. 3/. per cell. 

0 0 0 0 0 0 0 0 O 0 0 0 0 0 0 0 0 0 0. 0 0 C 

DYNAMOTOR 
Run all your main. AC /DC equipment from 
your car battery. 8v. Input gives 250v. output, 
or 12v. Input giree 500v. output at 30 watts. 
Very low battery drain. Sise only 6 {m. 
A muet for the caravanier. 

Only 25/-P. & P. 3/6 
444444+44-4444494+4+++++ 
H.R.O. INDIVIDUAL FREQUENCY 

PLUG IN COILS 
1.7 -4 Mc /e. 3.5.7.3 Mc /a 

Price 12/8 per set. P. & P. 5/, 
ohooOOOOO<o o; O O O O 

IMPEDANCE MATCHING UNIT 
An Impedance matching device enabling both 
high and low resistance phones to be need from 
any given piece of equipment. Incorporates a 
matching transformer enclosed in a metal case 
with paxolin terminal board. Four standard 
Jack sockets enabling four palre of phones to 
be used eimultaneouely -two HR and two LB.. 
19/11 P. & P. 2/6. 

0 0000000000000000000000 
HI -FI GT50 RADIO JACK 

MAKE A RADIO RECEIVER OUT OF 
YOUR AMPLIFIER. Full 
medium wave coverage. 
Ideal for all tape recorders. 
amplifier, etc. No batteries 
required -lust plug in 
99/-. 

PRACTICAL WIRELESS 

O 

O 

0 

o 
o 

o 

o 
o 

o 

o 

o 

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

A "must" for every transistor set ownerl Bave 
those batteries by running your transistor set 
direct from AC mains this summer. Reactivate all 
your old PP3 batteries. Unit contains neon Indica- 
tor and standard battery cdnnections with nearly 
2 yards of maïas leads and plug. Aleo snap cord 
for connection to set 

NOW ONLY 19/6 P. A P.2/6. 

o000000o004.6.00000 000 
BELLING & LEE SPARK MASTER 

1. Reduces plug burning. 
2. Eases starting from cold. 
3. Minimises pinking. 
2/8 each. P. & P. 6d. 
000000 OO00000000OOOOO 

1155 INSTRUCTION HANDBOOK 
3 /11 each. P. s 1'. 3d. 
, 6 6 0 0 4 o 0 0 0 0 0 0 0 4 0 4 o O 

UNIVERSAL PLUG 
Plug into all sockets with the 
NEW UNIVERSAL PLUG. t 
Saves money. Saves time. Fits 
all 13, 15 and 5 amp. '2 pin, 
3 pin and adaptors. Easily C 
aclimatable. Robust construction 
Only -18/8 P. Sr P. 11d. : 

0 

0 4 O O 

00000000404400000000 

0 
0 

O 

0 

O 

0 

RESISTORS 
Special offers, High quality { watt resistors. All 
preferred valuee (state value, required). 1013.10 
meg. ohm. 3 {d. each. 6 for 1/6. 12 for 1/9, 100 
for 24/ -. 
0 6 O 4 0 0 4 0 4 4 0 0 0 0 0 0 0 0 0 0 0 0: 

RESISTOR COLOUR CODE 
INDICATORS 

Enables you to determine value of resistor at a 
glance. A must for the constructor. Price 1 /6. 
P. & P. 3d. 

0 
0 
O 

0 

o 
O 

o 
o 
o 

o 
0 

0 

000000000o400 00O0o00000 
MIDGET MAINS SELENIUM 

RECTIFIERS 
Only 2(6 each. P. & P. Od. each. 00000000000-0000000400 
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o 

o 

BUMPER CONSTRUCTION PARCEL 
Britain's Biggest Radio Bumper Bundle. 

One brand new 30 watt soldering iron complete 
with plug. Heavy duty 100 mn. 10 to 20 H 
Smoothing Choke. Two TCC Metal Encased Block 
Condensers slxe 4{ x 24 x lhin., value: Smirl 350v. 
working. Three paxolin Tag Stripe -14 tage per 
:trip. Six .05 mid Electrolytic C'ondensere 350v. 
working. six 50mfd 12v. working Bias, Condensers. 
Six 750 pf Ceramic Trimmers. One operator's 
unit, containing host of valuable componente 
Including Block Condenser, Jack Plug Socket etc. 
One heavy duty RF choke on stand, suitable for 
transmitting elrcuite. Three Brand New ß7G 
Valves. Three Brand New International Octal 
Valves. Three black bakelite moulded control 
knobs. Six assorted pote. Three small eelenium 
rectifiers. One pair low resistance 'phones. 

35/- P. & P. 416. 
00000 0000000000000000 
FOUR IMPORTANT RADIO BOOKS 

Mallard circuits for Audio Ampe. 8 /6. 
Transistor Audio Amplifier Manual. e1 -. 
At a Glance Radio Valve and TV Tube Equlva 
lente. 3 /6. 
Translator Superhet Receivers. 7/8. 
Special offer to P.W. readers, all tour books fo. 
22/8. 

NO. 19 

TRANSMITTER 
RECEIVER 

New stocks Just arrived. Equipment comprises 
8 separate imita built into one chassis and 
separate power pack. 
Specification: "A" Set Transmitter /Receiver. 
Frequency coverage 9.4.6 mc/e asid 4.5 -8 me /s 
(150.37 meters). 
For B.T., C.W., or M.C.W. Range en R.T. 15 

miles, C.W. 50 miles. Superhet E.%., I.F. 466 
kc /e, B.F.O. etc. 
R.R. valve line -up: 6E7, R.F.: 8%8 mixer, 
2 6147 LF.; 6118 det. A.F. phone output. 
T.%.: 6 %8, mixer, B.F.O., EF50 buffer, EB34 
ADC. and output dage, decommissioned to 
conform with government regulation. 
Transmitter/Receiver 229 /241 me /a Local nee 
np to 1 mile. Valve lineup CVS, 6E7 and OVO. 

Intercom wet 2 valve A.F. amplifier for vehicle 
crew inter-communication. Valve line -up 6K7 
and OVO. 
A 2 {1n. meter Is built In reading L.T. and H.T. 
Poltages, drive etc. 
OWER IINIT. 12 volt DC Input. Output 275 

volte 110 m /a, and 50p volte 50 m /a. Equipment 
le of American or Canadian manufacture and is 

supplied In good condition. 
PRICE Complete with Power Packf.4.10.0 

Carriage 17/6. 
19 set only £3.1 O 0 Carriage 101 -. 
Power Unit only £1 Carriage 10 /, 
Two 19 Bets complete with £8.10,0 Power Packs iw 
Carriage 30/ -. 

Aceessories 
3/6 1'. & P. 8d. Handbook .. 

Connector, 12 pin .. .. 12/8 P. S P. 2/6 
g pm 7/8 P. A P. 2/8 

Control Boxee Single, new 
8/6 P. & P. 3/6 

Whip Aerial 
5ft. 

Bin. 7/6 
/6 P. A P. 2/6 

Aerial Bases (Fite ali types) 6/11P. & P. 2/6 
Variometere for 19 set .. 16/- P. & P. 2/6 
Headphones and MIke . 12/6 
Headphones lees mike insert 51 P. & P. 2/6 

.o 0 0 0 0 o* 
CLEARANCE LINE 

While dock, last. Mains metal rectifiers. Pon 
wave at 150 ma. Pries 8/11 eaeh. P. & P. 1/5 
each. 

000000000000>000- >0040oo 
GOVERNMENT SURPLUS MULTI 

RATIO OUTPUT TRANSFORMERS 
Robust and Compact 

Price 4/11. P. & P. 1(6. 

12 Volts CONVERTOR to 240 Volts 
Dun all ntns A.C. e 
D.C. equipment from 
your c battery, t ere 
record playeers, etc. New - 
type vibrator. low bat- 
tery drain, not to be 
confused with heavy 
lottery drain rotary 

o transformera. 
o Spare fuses, 

vibrator, bat- 
tery clips, etc. 

o 
o 
0 

O 

0 
0 
o 

o 
o 

o 

0 
o 

O 
O 

o 
o 

o 

00000000000 

12 volts to 240 at 100 ma. BRAND NEW tested 
in waterproof cartone. ONLY 85 / -. P. & P. 5/ , 

TSL GORLER SUPER VHF FM 

TRANSISTORISED TUNING HEART 
Type 312 -0015 or 0029 noes one AF 106 and one 
AF 125 Super Gain Transistor plus 2 diodes in 
ultra high RF plue additive mixer cirenit. 
Tuning range 87.108ß Mo /s. Amplification 
greater than 35 dB. Built In A.F.C. and A.G.O. 
Sise 4 x 1{ x 1 {In. 88.5.0 Including Purchase 
Tax. Poet Free. 

0000O000004000000000000000000000000000000000000040000000000' 544 
WE APOLOGISE FOR ANY INCONVENIENCE CAUSED TO OUR CUSTOMERS THROUGH DELAY. 

THIS WAS DUE TO OVERWHELMING ORDERS, BUT WE ARE NOW IN A POSITION TO OFFER A 98 HOUR DESPATCH SERVIO& 

TERMS: 

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

ORDERS 

No C.O.D. under 30f.. 

TRADE SIMPLl)t9 

ORDERS FEO= 

ABROAD WELCOMED 

VVLphmg E4783 

4INImSO1!A ELECTRONIC CO.(Dept.PW5),BRIGGATE HSE.,13ALBION PL.,LEEOS 
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118 PRACTICAL WIRELESS June, 1964 

Brand new individually 
checked and guaranteed 

VALVES 

KT32 8/- PZ1-75 12f- VP23 3/- 4027 35/. 6H1 6/- 11E3 37/6 53A 7/8 KT330 6/- QP21 6/- VP133 9/- 4D1 9/- 6116M 1/6 P2A6 2/6 58 8/- KT44 5/9 QP25 5/- VR99 8/- 5A1730 r/. 6J4 9/- 12AH7 5/- 59 6/. KT63 4/- QP230 5/- VR105/305/- 5A174G 5/- 6J4WA 10/- 12A118 11/- 75 5/6 KT66 12/9 Q8150/15 VR150/305/- 5B/257/M 6J5 3/6 12AT7 9/- 76 5/- KT67 16(- 10/- VT4C 20/- 19/- 6J56 2/- 12A U7 5/. 77 6/6 KT76 8/6 Q895/IO 5/6 VU33A 4/- 5R4GY 9/. 6J6 3/6 12AX7 6/- 78 5/- KT8C 22/- Q91202 8/- VU39 6/- 5T4 7/- 6J6W 6/- 12AY7 10/- 80 5/6 AC/HL 4/6 DL96 5/6 EF86 6/- KT88 18/- QV04/7 8/- VX3256 9/- 3U40 4/6 6.170 5/- 12BA6 6/6 81 9/- A(1P4 6/. 1/LR19 15/- EF89 3/9 KTW61 4/6 R3 8/- W21 5/- 5V4G 8/- 6K6GT 5/6 12BE6 7/. 82 8/- .AC6PEN 5/- DLSLO 8/- EN'91 2/9 KTW62 7/. R04/1250 X66 7/6 5X4G 8/6 6K7G 2/- I25147 7/- 84 8/- AL60 5/- ENE 23/- EF92 2/- KTW63 4/- 60/- YF 1/- 5Y30 4/- 0K7GT 4/9 I2C8 8/- 85A2 8/- ARR 5/- E1148 2/6 F,F95 6/- KTZ41 6/- RK72 6/- Y63 5/- 5Y3GT 5/- 6K8G 8/- 12116 2/- 90C1 8/- ARP 3/8 E1232 9/- F,N1A3 8/- KT7.63 8/- 9130P 15/- Y63 4/- 5Y3WGTB 6K8GT 8I8 12J5CT 2/6 '210VPT ARPE 8(- E12O6 b0/- EF184 8/- LP2 10/- 8130 12/6 Y66 8/- 9/- 6RBM 8/6 12J7GT 8/6 7-pin 2/6 ARP12 2/6 E1415 30/- EHT1 300/- L63 5/- 8P2 8/8 Z21 6/- 5Z4G 6/6 6K25 12/- 12K7GT 2/- 220PÁ ^/- A121'21 7/- E1524 12/6 F,L32 3/9 M8100 9/- 8P41 1IB ZAOOU EO/- 6AB7 4/- 6L5G 6/- 12K8M 10/- L2gTH 9/- ARP'?4 3/6 EA50 1/- EL34 8/- M814'_' 12/- 9F67 1/6 Z801U 10/- 6AC7 2/- 6L6 Bf- 12Q71iT Sl8 '123DD 8/- .4RP34 4/- EA73 7/- EL35 5/- M8190 5/- 8P'LLO 3/6 1A3 3/- OAGá 2/6 01,0G 8/- l'?9A7 7/- 307A 5/6 ARTP1 6/- EABC80 5/- EL'38 17/6 MH4 5/- 9TV280/40 IA5GT 5/- 6AG7 6/- 0L6GA 7/6 l'?8U7 4/- 313C E6/- ATP4 2/3 EAC91 3/6 EL41 7/- MHLD630/- 12/6 IB'^2 $0/. 0ÁH6 10/- 6LiG 4/- 1y$¡,7 g/_ 350E $/- ATP7 5/6 EAF42 8/- EL42 B/_ MI,O 6/_ 9TV70180 IC3GT 6/- 6AJ3 8I8 riL:34 418 l'28H7 SI- 337A 701- AU7 55/- EB34 1/6 EL59 8/- NEI7 7/- 8/- ID8GT 8/- 6A.J7 3/- 6LD?0 5/9 326J7 gJ_ 31iBA b/- BL63 10/- EB91 31- EL8I 8/- NGT2 10/- 9U2150A lE7G 7/6 0AK5 5/- 0N7 6/- 128K7GT8J- 393A 15/- 
B85 g¡_ EBC33 6/- EL83 6/3 OBI 7/- 10/- 1F2 3/- IiAKlì 6/- 6N7G 5/9 129N7GT5¡9 446A 8/- / EBC4I 6/- EL84 5/- 0C3 5/- T41 8/8 IG6GT 6/- IiAK7 8/- IiQ7G 8/- 129R7 5f- 70:iA 901- RB84 47/6 EGCAO 5/. ELAá 8/- 0 D 4/6 TP'22 5/- 11,4 2/6 6AL5 3/- 6117 5/6 1.2Y4 2/- 703A l0l- B2134 16/- EBF80 5/- EL91 4/6 OZ4 4/- 'rP'25 15/- 1LA6 6/- IiALSW 7/- 69A7 1- 14L7 7/- 715B en- 13T19 25/- EBF83 7/6 EL95 5/- PABC80 8/- TTlI 5/- 1LC0 /- 6AM5 2/6 68A7GT 6/6 15D2 6/- 717A 3/- BT35 25/- F,BF89 6/9 EMAO 6/- PCC84 5/- TT15 35/- ILH4 4/- 6AM6 4/- 69K7GT 4/- 19E2 15/- í24A 151- BT45 150/- EC52 4/- EM81 7/6 PCC85 7/. TTR31 45/- 1N21B 5/- 6AQ5 7/- 68('7 -/- 3903 10/- 801 01- BT83 35/- EC53 12/8 EM84 8/3 PCC89 7/6 TZ0520 4/- IN43 4/- 6AQ5W 9/- 68C7GT 5/- 19(76 B/- 803 2E/6 CC3L 2/- EC'70 9/- FM85 9/- PCF80 5/- TZ20 1C/- IN70 9/- 6A86 4/- 6887 5/- 1907 5/- 805 30/- C1C e/- E('90 20/- EN31 10/. PCF82 6/6 T140 30/- lR4 5/- 6A86W 9/- 69F5GT 5/6 19H1 6/- 807BR /- CL33 9/- E091 3/- E9U208 6/- PCF84 5/- U81 8/" 1Rá 3/8 6A'PIi 3/6 69H7 3l- 19M1 Si- 807AM ^/8 CV71 3/- ECC81 9/- EYá1 5/6 PCL81 9/- U12/14 8/- 184 5/- IìAUO ^/- fi8J7 bl- 20A'2 

17576: 

7/8 808 8l- 
CV102 1/- ECC83 0- EY91 3/- Pl'L83 8/3 UIR BI- 1T4 E/e 6B G el- fi8J7YT 68 `AP4 13/- 813 S5%- CV]03 4/- ECC84 5/6 E7.40 5/- PCL84 7/- U25 11/- 2A3 5/- fiB7 6/- 08K7 4/6 21B6 9/- A'?9A 30/- CV4014 7/- EC.'C85 6/6 E7,41 6/6 PCI.86 9/- U27 8/- 2A5 6/- 6B8G 2/6 68L7GT 5/6 '-25L13GT 6f8 p¿AR b0l- CV4015 5/- EL/C91 4/- EZ80 5/6 PNiN25 4/6 U5.2 ' 5/- 2Afi 7/- 6BA6 4/- 69N7 3/6 57ÿG 6/6 830B 4/- 

ZB CV402510/- ECF80 5/6 EI 8/6 PEN46 3/. 11801 10/- 2B26 8/-. 613E6 2 E6 9/3 69Q7 Bf- 25Y5 5 7.4G 45/- CV4046 40/- ECF82 7/- FI6057 5/- PEN220A UABC80 916 2126 7/- 611117 9I- 6687 2/- '-'S7.6 7/8 832 15/- CY31 5/6 ECH42 8/- F/6061 5/- 3/- UBC41 6/- 2C26A 3/- 6BW6 9/- 6U4GT 9/8 Z57.6GT 8/6 837 9/- Dl 1/8 ECH81 5/- F/6063 9/- PL36 7/6 UBF80 5/6 2U34 2/8 6C4 2/- 6V6G 5/- -8Dí 8/- 843 5/- D41 3/$ ECH83 7/6 FW4/5006/6 PL38 16/- UBF89 6/6 2U43 42/6 fiC50 P/8 0V6GT 5/6 30 5/- 8fi0 30/- D61 6/- ECL80 5/8 G1/'236G 9/- PL81 7/- UBL21 11/- 2C45 22/6 6C5GT 6/- 6V3M 8/- 30C15 BI8 866A 14/- D77 3/3 ECL82 7/6 C11 /371K PL82 5/- UCC83 816 2C46 80/- 6C6 9¡- 6X4 3/6 30E5 8/8 S84 10/- DA30 12/8 ECI,83 301- 18/- PL83 bl- UCH42 6/6 24'51 12/- 6C6G 9/- 6X50 5/- 30FL1 1018 g4 4/8 DA60 75/- ECLR6 30/- 05012G 5/- PLß4 5(- UCH81 6/- 2D'21 5/- 61J8G 8J- 6X5GT 5/3 30PIA 12/- 0H5 E/8 DAF96 6/. EF:34 2/6 CIU50 25/- PM24A 5f- L1CL82 8/- 2X2 3f- 6C116 4/8 6Y6G 6/- 30PL1 8/- 956 2/- DD41 4/- EF36 3/6 GZ32 10/- PTlS 10/- UCL83 10¡- 3A4 4f- 8021 80/- 6-30L2 10/- 35L6GT 7/- 957 5/- DET5 B/- F.F37 7/- G'S34 10/- PT?5H 7/6 UL41 6f- 3A/108A20/- OD6 3/- 6%4 bl- 35T 958A 4/- DET20 E/- EF:39 4f- 1163 /- PT'25M 7/6 U1.84 5/6 3A146J 35/- BEL 8/- 7137 7/6 33W4 1012 b/- DET25 15/- EF40 8/- 11F300 100/- PX4 141- CU5 7/- 3A/167/M 6F50 5l3 7C5 10/- 357,a 1616 8/- DF73 5/- EF41 6/- 11 K34 22/6 PX25 8/- UU9 8/6 P6/- ON'51;T 6I8 í1;6 7/- 35Z4GT 6/- 1619 5/- DF91 3/- EF52 6/- HL12200 PY32 9/6 UY21 7/6 3D6 4f- 6F6G 4(- 7C7 8/- 35Z50T 6¡- 1022 12f- DF92 8/- F.F55 8/- 10/- PY33 8/6 UY41 9/- 3B7 5/- 6Fí 6/- 7H7 7/3 37 4¡- 16'23 6f- DF98 8/- EF71 7/6 HLeK 2/6 PY80 5/8 UY85 5l- 31324 5/- 6F80 6/6 7Q7 7f- 38 9/- 1626 9/- DK92 8/8 EF72 5/- NIL23 6/- PY81 5/6 V1120 4/- IBIS 15/- 6F12 4/6 7Ví 5/- 41MP 4/- 1629 9/6 DK96 5/6 EF53 9/6 14L23DD5/- PY82 5f- V1507 5f- 3E29 50/- 6F13 5/- 754 4/6 44A/160N 2051 5/- DL92 6/- EF74 4/- BL41 4/- PY83 6/- V1024 20/- 3Q5GT 7/6 6E32 4/- 8D2 2/6 30/- 4043C 13/6 DL98 6/- EF80 5/- RYES 9/- PY800 6/6 V2023 13/8 384 4/- 6F33 3/- 9112 3/- 2158G 6/. 4063 8/- DL94 6/- EF85 4/6 K3A 30/. PZ1-35 9/- VMP4G 121- 3V4 5/9 6G6G 2/6 9D6 3/e 50L6GT 8f- 5704 9/- 
MANY OTHERS IN STOCK inelade Cathode Ray Tubes and Special Values. All U.K. orders below £1 P. A P. 1/ ; ordere over £1, 2l-: over £3, 

C.O.D. 36 extra. Overaeaa Postage extra at coat. 
MARCONI COMMUNICATION 
RECEIVERS. CR.150. Frequency 
coverage 2 -60 Mc /s in 5 bands. Two IFs. 
1st 1,600 kc /s, 2nd 463 kc /s. Image signal 
protecting over 40 dB up to 30 Mc /s and 
20 -40 dB from 30 -60 Mc /s. Self checking 
calibration (built in calibrator). Stabilisa- 
tion of supply and temperature com- 
pensation. Electrical and mechanical 
bandspread. Metering and visual tuninz 
indicator. Bandpass from 100c/s to 10 kc /s 
in 5 stages. Acoustic filter associated with 
100 c /s. Bandpass position for CW recep- 
tion. Facilities for diversity reception. 
Excellent checked condition, E49. Mains 
P.S.U. by P.C. Radio, 04.10.0. Carriage 301 -. 
CR.150/2. Frequency coverage 1.5 -22 
Mc /s in 4 bands, all other features as in 
CR.150. Price 035. Carriage 301 -. 
P.C. RADIO'S mains P.S.U. for 
above 901-. 
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 1 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 8in., depth 9in. Weight 23 lb. 
In as new, tested and guaranteed condi- 
tion, 123.10.0, including special head- 
phone and supply leads. Carr. LI. 
ROTARY TRANSFORMER. 11.5- 
12.5 v. D.C. Input 300 v. 200mA D.C. 
Output, 301 -. P. & P. 151 -. 

RECEIVER TYPE R.206. Frequency 
0.55 Mc /s to 30 Mc /s in 6 bands. 100 -250 v. 
AC. or 12 v. D.C. Loudspeaker in power 
supply unit. High performance super- 
heterodyne, eleven valves including a 
separate local oscillator valve, beat 
oscillator valve and two valves (Amplifier 
and Detector) in the A.B.C. system. In 
very good condition 020.10.0, including 
power pack. Carriage and Packing I5r -. 
H.R.O. Senior. Table Model. In 
excellent, fully checked, and tested 
condition (without coils and power pack), 
015.10.0. As above but rack mounted 
model, 014.10.0. 

Original mains power pack for H.R.O. 
110/220 v. A.C. Brand new in original 
packing, 451-, P. & P. 41-. 

CONNECTORS FOR T C S 
RECEIVER, TRANSMITTER AND 
REMOTE CONTROL, with original 
plugs on both ends. New 01.17.6 each. 
P. & P. 216. 

TRANSMITTER RECEIVER. TYPE 
68T. 3 -5 Mc /s netting facilities. Low 
power consumption. Requires 150 v. h.t. 
and 3 v. I.t. dry batteries. In good 
condition. 351-, Carriage 8r -. 

P. C. RADIO LTD 
170 GOLDHAWK ROAD, W.12 

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

5726 6/- 
6064 7/- 
6063 8/- 
6080 221- 
7193 1/9 
7475 2/- 
8013A 25/- 
8030 8/- 
9001 3/- 
9002 4/6 
9003 6/- 
9004 2/6 
9006 2/6 
C.R. Tubes 
ACR10 201 - 
CV1596 

(09J155/- 
E4504/13/110 

VCR97 28/- 
VCRI3830/- 
VCR138A 

40 /- 
VCR139A 

35/- 
VCRb17B 

90/- 
VCR517C 

40/- 
3BP1 80/- 
3EG1 25/- 
3FP7 45/- 
SCPI 30 /- 
5FP7A 25/- 
Photo Tubes 
CMGS 5/- 
G616 12/6 
931A 55í- 
6097C 350/ - 
Special 
Valves 
ACTO £8 
ACTS £12 
EOU77 £10 
K301 74 
KENIA 

£3/10/0 
1824 25/- 
21.2: 82/10/0 
2154 £3 
4I7A 30 /- 
3J /92 /E 

037/10/0 
714AY £4 
7.23A /B 50 /- 
725A 30/- 
726A 19 /- 
Transistors 
0026 25/- 
0(244 6/- 
0C45 6/- 
0072 7/- 
0081 7/- 
0082 10 /- 

P. A P. free 

TRANSFORMER RELAY SUPPLY. 
Primary 230 v. Sec. 0- 27 -29 -31 v. at 
.05 amp., ISr -. P. & P. 51 -. 
AR88D RECEIVERS. Fully recond i- 
tioned, E55, or rebuilt models, E85. 
Carriage paid U.K. 
CHR HIGH RESISTANCE HEAD- 
PHONES. New, IV-. P. & P. I,6. 
R.107 COMMUNICATION RECEI- 
VER. 1.2/17 mcs. 9 valves. "Wide" and 
"narrow" band switch. AVC and BFO, 
with internal speaker. 100/250 v. A.C. 
and 12 v. D.C. Meas: 24 x 13 x 17ín. 
Price 013.10.0. Carriage 201. 
CARBON INSET MICROPHONE. 
G.P.O. type, 216. P. & P. 1/6. 

PANEL METERS (round) 
0 -20 microamps 21" D.C. 79f- 
0-50 microamps 3" D.C. 45r- 
0-50 microamps 21' D.C. " 40'- 
0 -100 microamps 2 D.C. 35r- 
0 -100 microamps 2" D.C. " 35r- 
0 -200 microamps 2" D.C. 3216 
0 -500 microamps 2' D.C. 21'- 
0 -500 microamps 2r D.C. 30r- 
0-1 mA9 2" D.C. I9r6 
0 -1 mA 3" D.C. -35r- 
0-1 mA 3" D.C. " 35r- 
0-5 mA 34' D.C. 45r- 
150- O- I,500mA 3" D.C. 29r- 
0-15v 2" A.C. 17,6 
0 -50v 2 -a" 
0 -150v 2'" 
0 -500v (shunt) 2k" 
0 -5kV 3" 
0 -IOkV 2-" 
Freq. 50 -70 c /Sec I25v 
*"Weston ", as usually 
as "5" meter. 

D.C. 28r- 
A.C. 24r- 
D.C. 20r- 
electrostatic 85r. 
D.C. 63r- 
33" 52r- 

used also in H.R.O 
"Projection type. 
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GTERN-CLYNE 
Ececteofúea Cen,trea tftrougfiout or+eut sritai.f. 

NEW LOW PRICES NOW YOU CAN AFFORD A CAR RADIO 

THE 'HIGHWAYMAN' 
OUR QUALITY CAR RADIO 
TO BUILD YOURSELF AT 

A NEW LOW PRICE 

Look at these features: 
* Attractive styling. * Push - 
pull output. * Three latest 

Mullard transistors plus valves types EBF83 and ECH83. * No 
Buzz, 
type). 7 

high output 
high flux p.m9speaker and baffle. *rM 

circuit (latest 

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, meas- 
ures only 7 x 7 x 2in. deep. * Easy assembly, supplied with dial and 
drive already mounted. 

£ %.18.6 Plus 5/- P. & P. Special inclusive price of ONLY 
All parts available separately. individually priced parts list and 
comprehensive instruction booklet 2/6 post free. (Deducted from 
cost if complete parcel purchased later.) 

THE "TRAVLER" MkII 
Introducing our new ready - 
built transistorised car radio 
for ONLY 

9 Gns. P. & P. 54. 
including 7 x 4' speaker fitted 
to baffle, fixing brackets, filter 

fitti 
all nuts 

fitting instructions 
bolts with 

H.P. Terms: Dep. £2.19.6 
and 7 monthly payments of £l.2.8. (Plus 5/- P. & P.) 

Star Features * Handsomely Styled. * Mollard Valves and 
Transistors. * Push Buttons. * 11 watts Output, * Long and 
Medium Wavebands. * Quality Speaker (S.M.I.). * Easily Fitted. 

Positive 
Radio a h nlplis 98 tg stations) 

E 
Luxembourg of cars on the road). 

imensions 7 x 2 x 7' depth. 
Optional extras, 3 section chromium plated weatherproof 
telescopic aerials type l 17"/44 -, 19/6; t ? 'pc 2, 2'/43', 29/6. both 
plus P. & P. 2/8 If purchased separately. 

THE WORLD AT YOUR FINGERTIPS ! ! 
THE HE -30 4 -BAND COMMUNICATION RECEIVER 

One of the finest general 
coverage bandspread Recei- 
vers available at this price. 
Covering 550Kc /s- 1600KC /s, 
4.8Me /s- 14.5Mc /s, 1.oMe /s- 
4.8Mc/s. 10.5Mc /s- 30MC /s, 
Illuminated slide rule dial, 
calibrated every 5Kc /s on 80 
and 40 metres. Edgewise 
S- meter. 0 -100 logging scale, 
coverage from 0.55 -30 Mc /s. 
8 valve plus Rectifier super - 
het circuits. RF Stage with 

an Aerial Trimmer. 2 IF Stages. B.F.O. control Q- multiplier. 
Controls: Function Switch. Audio Gain,. Selectivity (Q- multiplier) 
Frequency (BFO), Band Selector. IF Gain, Trimmer. AVC -MVC 
Switch. Aril Switch. Main Tuning, Bandspread Tuning and Head - 
phone Jack. Selectivity -60dB at 10KC /s. O.tEe /s at 6dB (with Q- 
Multiplier) IF- 455Kc /s. External PM Speaker reqd., 4 or 8 ohms 
impedance, Output 1.5 watts, 8 modern Miniature B7G Basil Valves 
and 5Y3 Rectifier. Size 15 x 10 x 70 M. 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. Carriage 

THE HE-40 4 -BAND COMMUNICATION RECEIVER 

Completely built and ready 
to go. High sensitivity z- 5szexjl -j 

Superhet receiver covering 
550Kc /s -1,500 Kc /s,1.6 Mc /s 
-4.4 Mc/s. 4.4 Mc /s- 11Mc /s 
11 Mc /s--30 Mc /s. Electrical 
Bandspread tuning. Slide : 

rule type tuning dial. Inter - rl 
nal ferrite rod aerial for me- .w..,..:, 
dium waveband reception ._.. 
and 1 59in. 10 section chro- 
mium plated telescopic whip aerial for the short wave bands 
Sockets for optional outdoor aerial. Internal high flux monitor 
loudspeaker. Latest modern miniature B7G base valves. Head- 
phone socket (may also be used for external loudspeaker). ANL. 
BFO, built -in "S" 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 131in. x 8/in. x 511n. (high) and weighs only 111 lbs. A 
comprehensive instruction manual is supplied. An ideal receiver 
for the radio amateur and short wave listeners of all ages. 
Send S.A.E. for leaflet. 

PRICE £24.15.0 Paiáese 

THE NEW HE -90 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, 1001(c 
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- 1605KC: Band 2 1.6- 4,8Kc; 
Band 3 4.8- 14.5Mc: Band 4 10.5 -30Mc; Band 5 144 -146 Mc /s. Band 
Spread (11am 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, 1.25Kc at --6dB. With Q- Multi: variable to 700 c.p.s. at 6dB, 
Operation: AM. SSB, CW and FM. AM diode detector. SSB /CW 
product detector (BFO). FM gated beam detector. Power Source.: 
240 volts 50/60 Cycles A.C. Power Consumption: 60 watts. Audio 
Output: 1.5 watts, 8 or 500 ohms impedance. Auxiliary Circuits: 
Electrical Bandspread. Q- Multiplier, ANL. AVC -MVC, BFO, 100Ke 
crystal calibrator. Valve Line -up: 4- -6AQ8. 6BL8, 3 -6BÁ6, 2 -6BE6. 
8AL5, 6AQ5, OA2, 6CA4. Dimensions: 17ín. wide, 61in. high, loin. 
deep. 

PRICE 59 Gns. C paid e 

"STARFLITE TRANSMITTER ". 
Designed to meet the needs 
o: 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 

provides chirp -free operation. 
A full wave silicon diode 
power supply effects extre- 
mely low output ripple for 

cleaner CW transmission. electron- coupled Pierce Oscillator. 
capacitance bridge neutralization of the final and a three -stage 
lowpess 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 
point -to -point instructions supplied with each set of components. 
When constructed the Unit is housed in a heavy gauge steel Cabinet 
finished in grey crackle. 
SPECIFICATIONS: Power Input-90 watts peak: Operation: 
C.W., AM Phone -crystal or VFO Control; Band coverage: 80-10 
metres; Coupling; Pi- network; Valve Line -Ile; 6146. (2) 6CLA, 
12AX7. 6DE7, Low Pass Filter. Size 134in. wide x 12í.n. deep Ono. 
knobs) x 61in. high (inc. rubber feet). Weight 281ós. Power Require- 
ments, 200 /240 v. 50 -60 CPS, 225 watts. 

MAY BC BUILT FOR 35 Gns. Carriage & Insurance Ill /- 

SEE FOLLOWING PAGES FOR ADDRESSES AND OTHER ITEMS 
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MULLARD 2 -VALVE PRE -AMPLIFIER TONE 
CONTROL UNIT 
Employing two EF86 valves and 
designed to operate with the Mallard 
AMPLIFIERS but also perfectly sui- 
table for other makes with input up 
to 250 m /V. * Equalisation for the latest R.I.A.A. 
characteristics. * Inputs for Crystal Pickups and variable reluctance 
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. 
KIT OF 
PARTS £6.6.0 ANDS TESTED £9.10.0 Ìns.5 / -)).. 
Instruction book and detailed price list (free with kit) available separately at 2/- Post Free. 

MULLARD 3 -VALVE PRE -AMPLIFIER TONE CONTROL 
UNIT 

Designed mainly for Mallard Range of 
Amplifiers, also suitable for any Amplifiers 
requiring input up to 250mV. Incorporates 5 
input Channels, including for Tape and Mag- netic Pickups. Separate Bass and Treble 
controls. High pass filter 20 to 160 c /s, low 
pass filter 5 -9 Kc /s. Totally enclosed in case i Size 
KIT OF PARTS 10 .0.0 (Carr. 

ns. Ins. & TESTED £13.13.0 
Instruction book and detailed price list (free with kit) available separately at 3B Post Free. 

MULLARD "5 -I0" MAIN AMPLIFIER 
For use with MULLARD 2 or a valve pre- 
amplifiers with which an undistorted 
power output oI up to 10 watts is obtained. SPECIFIED COMPONENTS and MUL- 
LARD VALVES including PARTRIDGE 
MAINS TRANSFORMER and choice of 
PARMEKO or PARTRIDGE Output Transformer 

£10.0.0 COMPLETE KIT 
(Parmeko Output Trans.) 

(Carr. & Ins. 6/6). TESTED 
ASSEMBLED AND £13.10.0 

ABOVE incorporating PARTRIDGE OUTPUT TRANS. £1.6.0 extra. Instruction book and detailed price list (free with kit) available separately 
Ft 2/- Post Free. 

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

Pickup input suitable for most modern Record Players. Power 
output 4 watts, valve line up EZ80, EABC80, EF86, ECHOI, 
EL84, ECC85. Volume On /Off and Tone Control, attractive 
black Tuning Dial size 15' x 6' with gold lettering and con- trasting cream and gold knobs. A.C. 200/250 v. Size 15 x 71 x Ot ". 

16 ans. 
P. & P. SI -. PRICE Or £3.8.0 deposit (plus P. & PJ and 
monthly payments of 32/8. 

COMBINED PRICE REDUCTION 
MULLARD 5 -10 Main Amplifier and 2 valve Pre -Amp. Kit £15.15.0. C. & I.8 /6. Built and tested. 821.10.0. C. &I. 10/-. MULLARD 5 -10 Main Amplifier and 3 valve Pre -Amp. Kit £19.10.0. C. & I. 8/6. Built and tested. 225.10.0. C. & I. 10/-. With Partridge Trans- former £1.8.0 extra. 
THE MULLARD 5 -IORC AMPLIFIER 
The popular complete "5 -10" incorpora- 
ting Passive Control Unit providing up to 
30 watts high quality reproduction with input of 600 mV. Specified components 
and new MULLARD VALVES. Includes 
PARTRIDGE MAINS TRANSFORMER. 
and choice of PARMEKO or PARTRIDGE 
Output Transformers. Surplus power 
available for Tuner. 
COMPLETE £12.0.0 
ASSEMBLED £16 AND TESTED .0.0 (C 7/ Ins. 7/8). PUT MANS. £1../.o. Instruction book and detailed price list (free with kit) arsilasle separately at 2/- Post Free. 

THE MULLARD 3 -3RC 
A HIGH QUALITY AN.PLIFIER. DEVEL- 
OPED FROM THE VERY POPULAR 
3 -WATT MULLARD "3-3 "p DESIGN. 
KIT OF PARTS £8.8.0 
AND TE LED £11.10.0 Ì & ns. 6/6). 
Complete to the MULLARD specification 
including PARMEKO OUTPUT TRANS - 
FORMEtt. 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 (tree with kit) available separately 
at 2/- Post Free. 

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

PaKit r ts 
of £4.10.0 Assembled 

and Tested £6.0.0 
Instruction book and detailed price list (free with kit) available separately at 2/6 Post Free. 

SEE PRECEDING PAGE FOR 
OTHER STERN -CLYNE PRODUCTS 

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 1i in., :lein.. and 

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

KIT OF £33.8.0 PARTS 
tA4 ASSEMBLED 

AND TESTED 
(Carr. R Ins. 151- evil i . 

STEREO TAPE 
PRE -AMPLIFIE^ 
MODEL SIP -1. For use ifs ?k 
with current TRUVOX. 4y 
BRENELL or COLLAR° +p ` 
"S'T'UDIO" I and i track i .. a 
Stereo Decks. Incorpor- 
ates Ferrox-cubc Oscillator, 4 -speed Equa.r ,it .,it. r; envi Lever 
Meter and separate Gain Control. Include,: separate Power 
Unit. KIT OF £r1í1.0.0 Ins..r8 /61 ASSEMBLED £28.0.0 
Instruction book and detailed price list (free with kit) available ,separately at 5/- Post Free. 
TAPE PRE- AMPLIFIER MULLARD Type "C" 
Suitable for most track, Mono 
Tape Decks. Incorporates Ferrox- 
cube Push -Pull Oscillator. Treble 
Inductor and 3 -sp. Equalisation, 
Includes separate Power Unit. 

p KIT OF 
PARTS £14.D. Ins ? /6) ASSEMBLED £1.7.10.0 
Instruction book and detailed price list I tree with kit) available separately at 3/6 Post Free. 
MULLARD TAPE AMPLIFIER 
MODEL HF /CR3 /MK.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 separate Power Unit. 
using PARTRIDGE Mains Transformer. 
PAROIS £13.13.0 Ìns.7 /6). ASSEMBLED £19.0.0 
Instruction book and detailed price list (free with kit) available separately at 3/- Post Free. 

COMBINATION TAPE UNITS 
All our Tape Units can be supplied specially matched to any Tape Deck such as 
Collaro, Brenda Mk5 Series 11, also the Wearite. Specimen prates as below. 

Kit seem bled 
ITP -1 Pre -amp with Collaro studio Tape Deck £36. 0.0 £42. 0.0 
Assembled with track switch fitted. 844.2.0. 
STP -1 with Brencll Mk. 5 series 11 with Track Switch 

fitted 
STP -1 with Brenell Mk.5 Series II, 1 Track Deck £88. 4.0 £74.15.0 
Type "C" Pre -amp with Collars, Studio Tape Deck 224.10.0 630. 0.0 
Assembled with sleek wired and matched, 832.2.0. 
Type "C" Pre -amp with Breech Mk.5 series II Deck £46.11.0 853. 1.0 
Assembled with deck wired and matched, £55.3.0. 
HF'TR3 with Couaro Studio Tape Deck £24. 3.0 £29.10.0 
Assembled with deck wired and matched, £31.12.0. 
HFiTR3 will, lirenell Mk.5 Series II Ds el- £48. 4.0 £51.1L0 
.Asermhlyd with deck wired and matchr.l. £53.13.0. 
r are. k loc. I:r / -.m alisar units. Sen.I +. N.1'. nmprehrnsivr price list. 

SEND FOR CURRENT PRICE LIST OF ALL LEAD- 
ING RECORDING TAPES AND ACCESSORIES 
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DUE TO PRODUCTION STREAMLINING WE ARE PLEASED TO ANNOUNCE REDUCTIONS IN PRICE 

SYSTEM SEND STAMP FOR COPY OF OUR INTERESTING LITTLE 

BOOKLET "What is High Fidelity" 
THE TUDOR STEREO HI -FI 

FOR 
ONLY 

48gns. 
Pius 15/- 

Pkg. & Carr. 
Comprising a Self Powered AM /FM Tuner. Stereo Pre -amplifier, 12 wat 
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 -1630 Kcls, LW 145 -270 Kc /s 100mV output 
mains supply 1051240 A.C. Valve line -up: 
ECC85... ECH81, EBF89, E1391, EM84, 
ECC83. Multiplex outlet provided. Pre- 
amplifier- Designed for use with the Tudor 
Stereo Power Amplifier with inputs for most 
types of Pickups, direct play from Tape - 
Heads and ample sensitivity for either Crys- 
tal or Moving Coil Microphone. Distortion 
0.1°6, tape outputs 100mV from 90K. 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. Power Amplifier -14 
watts per channel, sensitivity 1 volt r.m.s. for 14 watts output, fre- 
quency response ± O.5dB 20 c /s. -20 Kc /s. Speaker impedance 4. 8 or 16 

ohms. surplus power available for Tape Pre -Amp, mains supPly 105/240 

v. A.C. Valve line -up, 2- ECC83, 4- F7í.84. 1- 0,134. 

DOUBLE FEATURE PRE -AMPLIFIER 
AND JLIO POWER AMPLIFIER 

* I.L.10 POWER AMPLIFIER 
Incorporates the latest triode -pen- 

3/8 Lode ECL86 valves in push -pull. 
PARTRIDGE ultra linear output 
transformer. PARTRIDGE mains 
transformer and smoothing choke. 
10 watts power output, surplus 
power available for tuner. Output 

*: . , r Impedance 3- 7.5 -15 ohms. 
L KIT OF PARTS £10.0.0 C.7 

/6. n..` 

READY BUILT £13.13.0 
FEATURE PRE -AMPLIFIER 

Inputs for microphone, crystal or 
magnetic pick -ups, 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 
tape in your h1 -fl system at a later 
date all that is required is a suitable 
tape deck. Push -button switching 
for 3 tape speeds equalised. Pape 

erase Bias 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 Ina silver hammer finish steel case, and an attrac- 
tive Perspex front panel completes the presentation. 
KIT OF PARTS £13.13.0 READY BUILT £19.19.0 C. & I. 5/ -' 

PRICES: If both above units purchased together: 
KIT OF PARTS £23.1 3.0 READY BUILT £32.0.0 

n }' 4 EI 

* DOUBLE 

C_&I. 
10 / -. 

ACOS MONAURAL STETHOSCOPE HEADSETS 
Suitable for Tape Recorders, or monitoring tape recorders, 100 ohm 

impeda ce 
magnetic. Complete with lead. 

PRICE 12/6 P. &6P. 

MARTIN Fully Transistorised AUDIOKITS 
These ingeniously designed sub -assembled kits enable you to 
build a transistorised Hi -F1 system by simply linking together 
your choice of units. No technical knowledge or special tools 

are needed to build with 
UNIT 4 complete success. All 

4\ units are supplied on 

r1ÏÌ 1 printed circuit boards 
ready to mount and con - 

m o- 
nect. Latest type trail- 

1Q 
sistors used conlun 
tion with the specially 1r?.r 14 developed circuits give 
you superb reproduction 
or battery operation or 

can be used on A.C. mains with 
Martin power supply unit 

Following Audiokits available: - 
Unit 1. -5 -Stage Matching Input SelectorUnit. 97/0. 
Unit 2.-Pre-Amplifier with Master Volume Control. 37/6. 
Unit 3. -3- Channel Mixer. 79/6. (Plug -In matching adaptors 
for above. 8/8 each.) 
Unit 4.- Combined Pre -Amplifier and Tone Control Unit. 62/6. 
Unit 5. -10 watt Main Amp. (3 ohm oh, imp. only at present). 
£5.12.6. Unit 6. -Power Supply Unit. 82.12.6. 
P. & P. extra on above items. Full rknge of attractive pampa: 
escutcheons available. Send S.A.E. for fully descriptive 
literature. 

HI -FI STEREO HEADPHONES 
For the connoisseur who requires ser- 
fection. Each Earphone consists of a 

_,.. 

21' Dynamic Loudspeaker with a full 
frequency range, fitted with foam rub- 
ber Ear Pads for added comfort to 
keep out noise and to maintain an 
excellent.bass response. The resls- ì 

tance junction box with change -over 
switch provides simple transfer from g 

Phones to Speaker. Specifications: p> 

Frequency Range -25- 15,000 c.p.s. Input 
Impedance -16 ohms. Power rating- 
} watt. Weight -18 ozs. 
PRICE 5 Gns. P. & P. 2/8, 

(Junction box 15 /- ex.) 

OUTSTANDING PRICE REDUCTION 
_..1THE 

B. & O. 
S rIL PICKUP 

COMPLETE .I WITH SP 11 
STEREODYNS 

MAGNETIC 
CARTRIDGE 

A Transcription 
Pickup of out- 
standing quality 
employing a spa- 

t, . _._ _ _. _ daily designed 
counter- balanced and unique we,rht ad.iustment. 
Specifications: Length 1011n. from tip of Cartridge. Height 211n. 
Stereo /Mono Cartridge 
Frequency Response: +2.5dB from 30cps. to 15 E.G._ 
Output Voltage: 7mV per channel at 5 cm/sec. at 100 cpu. 
Separation: 20dB minimum. 
DC Resistance: 1250 ohms. 
Inductance: 200mH 
Recommended Tracking Force: 2 to 4 grams. 
Compliance: 5 a 10 =6 cm /dyne in all directions. 
Stylus: Diamond, radius of curvature: 17th. 
Recommended Load: 97000 PRICE 

ÿ gns. Plus 3/6 P. & P. 

WEST END: 18 Tottenham Court Road, W.I. 
(Premier Radio) 23 Tottenham Court Road, W.I. 
(Premier Radio) 309 Edgware Road, W.2. 

CITY: 109 Fleet Street, E.C.4. 
NORTH LONDON: 162 Holloway Road, N.7. 
SOUTH LONDON: 9 Camberwell Church Street, S.E.5. 

CROYDON: 12 Suffolk House, George Street. 
BRISTOL: 26 Merchant Street, Bristol I. 
MANCHESTER: 10 Withy Grove, Manchester 4. 

Mail Orders and enquries to Dept. P.W. 162 Holloway 

MUSeum 5929 0095 Half -day Sat 
MUSeum 3451/2 Half -day Thurs 
PADdington 6963 Half -day Thurs 
FLEet St. 5812/3 Half -day Sat. 
NORth 8161/5 Half -day Thurs 
RODney 2875 Half -day Thurs 
MUNicipal 3250 Half -day Wed 
Bristol 20261 Half -day Wed 
BLAck Friars 5379 Open 6 days a week 
Rd, London, N.7. N ORth 8161;'5 
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THE TRIPLETONE HI -FI MAJOR 
PRICE ONLY £15,18.9 COMPLETE 

Guaranteed 1.2 Months. 

A 12 watt quality amplifier incorporating negative 
feedback, with a pre -amp for mie. and provision for 
mac. /gram mixing. Freruency response ± 1 dB 
15- 20,000 c /s. Distortion only 0.15 %, with noise 
and horn - 80 dB. Separate Bass, Middle and 
Treble lift controls. Valve line -up, 12AX7, 1'AX7, 
EL84, EL84 and EZ8I. Push -pull output with 
matching to 3 or 150. Fully isolated power supply 
from 200 /250 v. A.C. input, with take -off for tuner 
etc. Size 12 x 51 x 6in. high. 
De Luxe Case: 14in. x 9in. x 71in., 30/- extra. 

New Boxed VALVES 90 -day Guarantee 
07,4 
1115 

S.3 
l'l'-0 
\s 

Ì..4 
514 
394 
514 
5V-3 
594 
6AC7 
6AM6 
BAT6 
6BA6 
613E0 
6BW6 
8C'4 
6D6 
606 
6H6 
6.15 
6,16 
6.170 
6K6 

5/- 617G 5/- EB91 4/- PCF82 8/- 
8/- 6K°'+ 5/- EBC4I 8/- PCL82 10/- 
8/- lil.c; 8/- EBC81 8/- PCL84 10/- 
3/- 7\7 t1 5/- 101+80 9/- PL81 10/- 
2/- 6/- ECH42 9/- PI.83 8/- 
7/- \ 7 5/- E11181 9/- PY33 15/- 
7/- mG 5/- Gl:Löll 9/- P180 7/- 
7/- 7 \ I 5/- FI1L82 10/- 1'Y81 8/- 
6/- M1\5 8/- EF85 6/- PY82 7/- 
8/- 12A'l'7 6/- E186 10/- SP41 3/- 
9/- l2A17 6/- f:t'80 8/- SP61 8/- 
4/- 12AX7 7/. E1d32 5/- U22 7/- 
4/- 128117 7/- EL84 7/- UBC41 8/- 
6/- 19E7 5/- 115l 9/- URCS1 9/- 
7/- 126.8 14/- E166 9/- UBF89 9/- 
6/- 1297 7/- E7.40 71-UCH81 9/- 
^/- 93150 9/- E960 7/- UC1.82 10/- 
5/- 351,6 9/- E7.81 7/- UCL83 12/- 
5/- 33Z4 5/- HABC8010/- 1iF'89 9/- 
4/- 954 2/- H1R2A 5/- 11.41 9/- 
3/. DAF98 8/- K'ß3C 8/- 1.7Y4l 7/- 
6l- 0F996 8/- K1'76 81- CY85 -/- 
5/- D196 8/- MC14 7/- U1.19 7/- 
8/- DL96 Si- PCC84 8/- VR150 7/- 
5/. EABC80 8/- PCF80 8/. Vt'81 8/_ 

I.F. TRANSFORMERS 7/6 pair 
486 K/s Slug Tuning Miniature Can, 2 z 1 z lia. 
High Q and good bandwidth. Data shade. 

NEW ELECTROLYTICS 
TUBULAR TUBULAR CAN TYPEN 

1/350V 21- 50/3501 5/8 8 /600V 9/- 
2/350V 2/8 100/25V 3/- 1616/430V 

5/- 
/600V - 15 /- 4 /430V 2/3 250/231 3/- 16 +16/500V 7/8 81450V 2/3 500 /121 3/. 50/450V 6/8 

16/430V 3/. 1,000,'12V 8/- 32 +32/3501 á/- 
32/450V 3/9 5,000 /6V 5/- 32 +39/4501 6/- 
25125V 1/9 8 +8/450V 3/6 35+32+59/330V7/- 
25150V 2/- 8 +16 /430V 3/9 30 +50/350V 7/- 
50/95V 2/- 16 +16/4301 4/3 64 +120/3501 11/6 
50/50V 2/- 32 +3'2 /3301 4/6 100 +200 /275V 12/6 

TELESCOPIC CHROME AERIALS, 13 to 43in., 9/8. 
TRIPLEXERS Bande I, II, III, 12/8. COAX PLUG, 1 /., 
LEAD SOCKET, 2/ , PANEL SOCKETS. 1 / -. 
OUTLET BOXES (Surface or nosh), 4/- ea. 
BALANCED TWIN FEEDER yd, Bd. 80 or 300 ohms. 
TWIN SCREENED per yd. 1 /.. 80 ohms only. 
Wirewound Ext. Speaker Control- 10 0 3 / -, 25 0 6/8. 
WIRE -WOUND POTS. 3 WATT. Pre -set Min. 
TV Types. All values to 10 ohms to 25 K., 3/- ea. 
301., 4/ -. (Carbon 30 K to 2 mcg., 3/ -I. 
WIRE -WOUND 4 WATTS Pots. Long spindle. 
Value, 50 ohms to 50 K., 6 /8: 100 K., 7/8. 
PHILIPS TRIMMERS. 0 -10 pl'., 3 -30 pF., 1 / -. 
TRIMMERS, Ceramic. 30, 50, 70 pF -, 944 100 pP., 
150 FF., 1/3; 250 pF., 1/6; 500 pl'., 750 pF.. 1/9. 
TV etc. TRIMMER. 1000 p%., with knob. 2 / -. 
RESISTORS. Preferred values. 10 ohms to 10 meg., 
# w., 4d.; # w., 4d.; 1 w. 6d.; I# w., 8d.; 2 w., 1 / -, 
High Stability. I w.. I't,. 2/ -. Preferred values 
1011 to 10 n,eg. Ditto 5% 100 to 22 moo., bd. 
BRIMISTORS. 5:21, 3 /8; cZ2, 2/8; CZ3, 1/8. 

10 watt y WIRE -WOUND RESISTORS És 
16 watt 10 ohms- 10,000 ohms 

l 
2f- 

12.5 E to 25 K 10 w. .. .. .. .. 3/- 

Volume Controls 80 CABLE COAX 
Linear of Log Tracks See spaced 1in. 
Long spindles. Midget 
3 K ohms to 2 Meg. 
I..8. 3/ -; D.P., 4/8, 
StereoL /51018; D.P. 14 /e 
Im. log + 1m. A /log. 7/8 

40 yds. 17/6 ód.pd. 60 yds. 25/- l 
Idead 0r25 lines. 
Low- losa e211/ 
100ft. 500 Me /el I6 yd. 

MAINS TRANSFORMERS 200 /260 T. A.O. 
J'oetage 2/- each transformer. 

STANDARD, 950- 0.250, SomA, 6.3 v. 3.6 a. 
tapped 4 v. 4 a. Rectifier, 6.3 v. 1 a.. 5 v. 
2 a. or 4 v. 2 a. 22/6, ditto, 330 -0 -350 29/8 
MINIATURE 200 v. 20 mA, 8.3 v. 1 a. 10/6 
MIDGET, 220 v. 45 mA, 6.3 v. 2 a. 15/6 
SMALL. 250 -0 -250, 45 mA. 6.3 v. 2 a. 17/6 
STD. 250 -0.250, 85 mA, 6.3 v. 3.5 a ., 17/8 
HEATER TRANS. 6.3 v. 15 a. . .. 7/6 
Ditto, tapped 1.4, 2, 3, 4, 5, 6.3 v. 8/8 
Ditto, sec. 6.3 v. 4 amp. 10 /8 
GENERAL PURPOSE LOW VOLTAGE, 2 amp. 
3, 4. 5, 6, 8, 9, 10, 12, 15, 18. 24, 30 v. .. 22/6 
AUTO TRANSFORMERS, 150 w. , 22/8 
0, 115, 200, 230, 250 v. 500 w. 82/8 
NULLARD "510" Mame Transformer ,. 83/6 
MAINS POWER PACKS Ready built with 
Transformers, Rectifiers, Condensem providing 
H.T. and L.T. outputs. 
200 v. 20 ma. U.C. 6.3 v- la. D.C. .. 26/8 
220 v- 50 ma. D.C. 6.3 v. 2a. A.C. ,. 35/6 
250 v. 80 ma. D.C. 6.3 v. 3.5a. A.C. 45/8 - 1ANSISTOR TYPES TO REPLACE P.P.B 21/- 
aleo 9 v. 200 ma. replaces batteries P.P.1.4 -7.9 
same size as P.P.9. 45/ , 

INTERVALVE TRANSFORMERS, 3:1 or 5:1, 9/- 
0.P. TRANSFORMERS. Heavy Duty, 5/6. Multi. 
ratio. 7/6. Mnitratio heavy duty push-put, 10 w. 
15 /e Battery 4/8. Sub- min., 5/9. 
10w. O,P. matching trans., 3, 7, 150, 12/6. 
L.F. CHOKES 11/1012., 60/65 mA, 5/ -; 10H, 85 mA, 
10/6, 1011., 150 mA, 14/ -, 
TINNED COPPER WIRE 16 to 22 ewg., 11b., 3/ 
ENAMEL COPPER WIRE 16 -22 2/9; 24 -30, 3/8; 
3940, 4/8; D.C.C. 28, 114.:iä mg, 2oz., 3/6. 
FULL WAVE BRIDGE SELENIUM RECTIFIER; 
2, 6 or 12 v. 1# amp., 8/9; 2 a., 11 /3; 4 a., 17/8. 
CHARGER TRANSFORMERS. Tapped input 200 /- 
250 v. for charging at 2, 6 or 12 v. 1/ amps., 15 /6; 

amps., 17/8; 4 amps., 22/8. Circuit included. 
4 AMP CAR BATTERY CHARGER with am- 
meter, Leads, Fuse Case, etc., for 6 v. or 12 w., 09/8 

BOOKS list S.A.E. 
Boye' Book of Crystal Sets.. .. 2/6 "W.W." Radio Valve Data .. 7/8 
High Fidelity Speaker Enclosure 5/- 
Valve and 'SV Tube EuivaIents 9/6 
TV Fault Finding .. .. 5/- Millard Amplifier Manual .. 8/6 Radio Valve Guide, Books 1, 2, 3, 
4 or 5 .. .. 5/- each 
Transistor Superhet Receivers .. 7/6 Practical Radio Inside Out .. 3/6 Master Colour Code Chart .. 1/6 Transistor Controlled Models .. 7/6 Principles of Colour TV .. ..16/- 
International Radio Stations .. 2/6 

4 TRANSISTOR PUSH -PULL AUDIO 
Sire 3 x 11 x lin. AMPLIFIER 

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

47/6 metruetions and circuit. 
Price 0v. Batt. 9/3. 2#ìn, Speaker 15 /- 

Toggle Switches, s.p.. 2/ -; d.p., 3/6. 
d.p.d.t.. 4/ -. Min. Slide d.p.d.t., 3/6. 

1964 RADIOGRAM CHASSIS 

e.. 

i4-._:..... ...r., . 

THREE WAVEBANDS FIVE VALVES 
S.W. 16 m.-511 m. LATEST MUI.LARD 
M.W. 200 m.-550 m. ECH81, 1E69, 10081, 
L.N. 800 m. -2,000 ns EL84, EZ80 

13 -month Guarantee. 
A.C. 200/200 v. Short -Medium. Long /Gram. 
Ferrite Aerial A.V.C. 3 ohm output, 5 watts. 
Tape Sockets. Glass dial, horizontal wording, 
size 13111. x 410. Aligned and calibrated. Isolated 
Chassis, size 13.Sin. x 9in. high x 5áìm. deep. 

£9.15.6 care. & Ina. 4/6. 

BAKERS SELHURST 
LOUDSPEAKERS 

127x. Baker,11.5w. Stalwart 
3 or 15 ohms, 45. 13,000 

1270, Stereo, Foam. Sus- 
pension, 12w., 35-16,000 

12in. Standard H.D. 20w. 
40. 14,500 c.p.s. .. 7 gas. 
12in. De Luxe 15w. 25- 
17,000 o.n.o. .. 9 gnu. 
12in. Bass 25w. 20- 18,000 
e.p.a 12 gas. 
15in. Auditorium 35 w., 20 c.o.s. to 12 ko /a. Heat 
proofed paxolin coil former. 18 gus. 

LOUDSPEAKERS P.M. 3 OHM. 21, 3. a. 610.; 
7 z 41n., 15/8; 6 0n. Rola, 16/8; Mn. Plessey. 87/5; 
9 z tin., 8 x Sin., 21/ -; 10 z 6in., 22/8; 10 In. Rola, 
30/ -; 12in. R.A., 30/ -; EMI double cone, 13 z Oin., 
45/ -. STENTORIAN HF1012, 10in. 3 to 15 ohms, l Ow. 
87/6; Oie. 11F812, 72/ -; Tweeter T359, 80 /-; Cross- 
over CX3000, 30/ -. EXTENSION SPEAKER CABIN- 
ETS. 5in., 15/6; 6;ia., 18/6; sin., 19/8; 1010., 29/8; 
1lin., 80/ -. 

C.R.T. BOOSTER TRANSFORMERS 
for heater cathode short circuit. or 
tubes with failing emission. Full 
instructions supplied, mains input. l' y-pc A optional 2.5% and 50% boost 
2v. or 4v. or 6.3v. or 10.8v. or 12.6v. 
State voltage required. PRICE 10/6. 

TWIN GANG TUNING CONDENSERS. 365 pF. 
miniature lin. x 1 #in. s 11ìn., 10/ -; 500 pF Standard 
with trimmers. 9/ -; midget, 7/8; with trimmers, 9/-- 
500 pF slow motion tuning, standard 9/-, Transistor 
gang 208+176 p0' with trimmers, 10/8. SMALL 
3 gang 500 pl', 17 / -. SINGLE 365 pF, 7/6. SINGLE 
10 pl', 25 pF, 50 pF, 3 pl', 100 pi', 150 pl', 5 /8- 
Solid dielectric 100. 300, 5f10 pF, 3/6. 
CONDENSERS. New stock. 0.001 mfd. 7 kV. 
T.C.C., 5 /6; Ditto, 20 kV, 9/5; 0.1 mid., 7 kV, 9/8; 
Tubular 500 v. 0.001 to 0.05 mfd, 9d.; 0.1, 1/ -; 
0.25,1/6; 0.5/330 v..1 /9; 0.1/350 v.. 9d.; 0.01/22,000v. 
0.1/1,000 v., 1/9; 0.1 mfd. 2,000 volts, 3/8. 
CERAMIC CONDO. 600 v. 0.3 pF to 0.01 mfd., 9d. 
SILVER MICA CONDENSERS, 10% 5 pF to 500 pF, 
94.; 6011 pF to 3,000 pF, 1 / -. Close tolerance 
1 +1 pF) 2.1 pF, to 47 0', 1/ -. Ditto 1% to 50 pP 
to 815 pF, 1/ -; 1,000 pl' to 5.000 pF, 1/9. 

485 Re /s SIGNAL GENERATOR 
Price 10/6. ready made with valve 155. 

. POCKET SIZE 25 x 41 x lin. One resistor 
to change, lull instructions supplied. 
Battery 8/6 extra. Details Free. 

WAVECHANGE SWITCHES 
8 p. 4 -way 2 wafer long spindle ., 8 8 
2 p. 2 -way or 2 p. 6 -way long spindle , . 3/8 
4 p. 2 -way or 4 p. ay Ion, spindle 3/0 
It p. 4 -way or I p. 12- osy l,o,g spindle 3/8 
Waveehange "MAKI05 ". Wafers avail- 
able: 1 p. 12 way, 2 p. 6 way, 3 P. 4 way. 
4 p. 3 way, 6 p. 2 way, 1 wafer switch, 8/6. 
2 wafer switch. 12/6; 3 wafer switch, 16/ -; 
additional wafers up to 12, 3/6 each extra. 

CRYSTAL MIKE INSERTS, 6/6 
high output. Size 11ìn. dia. x lin. 

A('OS MIC. 14, insert liin. dia xlin., 8/6 
AC'OS 39 -I DE LUXE STICK MIKE 35/ -. 
TOIL 411- .- 2,I,I'l'Y STICK MIKE 25/- 
TELEPHONE TAPE. MIKE 10/6 GUITAR CONTACT JIIKE 15 /6 
MOVING ('OIL MIKE 59/6 
FLOOR S'T'ANDS 57/6 

Valveholders. EA50, 6.1. B12A, CRT, 1/3. 
Engl. and Amer. 4, 5 and 7 pin, 1/-. 
MOULDED Mazda and int. oct., Gd.; B7G, 
BOA, BOG. BOA, 9d. BM with can, 1/8. BOA 
with can, 1/3. Ceramic EF50, B7G, BOA, 
int. Oct., 1/ -. B7G, BOA cans, 1/- each. Valve 
plugs B7G. B9A, int. octal, 2/3. 

HIGH GAIN 7'V PRE- AMPLIFIERS 
B.H.C. Channel 1 to 5. Gain 18dB. 
ECC84 valve. Kit price 29/6 or 49/6 
with power pack. Details 60. (PCC84 
valves if preferred). Coils only 9/6. 

BAND HI I.T.A.-Same prices. 
Tunable channels 8 to 13. Gain 17dB. 
Circuit and coils only, 9/8. Chassis 4/9. 

THE ORIGINAL 

RADIO COMPONENT 
Our written guarantee t1 n b eecry purchase Bus 133 or 6J pass door NEW COMPONENT 1,151 1/ S.R. Station Sclhurst 
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THE "INSTANT" BULK TAPE 
ERASER ANO RECORDING HEAD 

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

PLASTIC RECORDING TAPE 
Double Play 71n. reel. 2,4flOft. 42/ Spare 

51n. reel. 1 200ft. 25/- Plastic 
lin. reel, 1,4000. 22/6 

Reels 
Long Play Sin. 118 

n ól. reel, 1,20011. 17 /8 2/- 
bine. reel, 900f }.. 15 /8 gi 

Sin. 
. 

21- 
Standard lin. reel. 1,200ft. 17/8 511n. 2/- 

51n. reel, OOOft. 11/8 7ín. 2/6 
"EABISPLICE" Tape Splicer 5/ -. 

Leader tape 4/6; Splicing tape 31 -. 

CRYSTAL SET BOOKLET, 11 -. 
CRYSTAL DIODE ,;.E.ti. 2/-. GEX 84, 3/ -. OAS1, 8 / -. 
HIGH RES. PHONES. 4,000 ohms, 15/ -. 2,000 ohms 
12/8. 
MOVING COIL PHONES, 100 ohms. 10 / -. 
SWITCH CLEANER. Plaid squirt spout, 4/6 tin. 

"6 +1" TRANSISTOR RADIO 
MEDIUM AND LONG WAVE KIT 
First class components to make a 8 
transistor 2 waveband superhet chassis. 
Ideal for portable or table radio. All 
parts 
erial, with 

Vaetransistors, 
oil printed 

circuit. 56ín. x 211n., but EXCLUDING 
Speaker and cabinet. 
Speakers, 35 ohms, 7 x 4ín. 21/- s,e5ao 
bin., 17/6, 3110.. 15/6. 

MARTIN TAPE PRE -AMPLIFIERS 
& DECKS (PLAY -BACK THROUGH 

YOUR OWN AMPLIFIER) 
B.S.R. 2 track B.S.R. TD2 tape 
Pre -amp. £8.8.0 deck 26.15.0 
Collaro 2 track Collaro Studio 
Pre -amp. £8.8.0 tape deck £10.10.0 

COMPLETE RECORDING & PLAY- 
BACK AMPLIFIERS 

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

amplifier 211.11.0 

BULGIN PLUGS AND SOCKETS. Non -reversible 
P74, 2-pin, 4 /8; 1'73, 3 -pin, 4/6; P194, 6-pin, 6/8. 
JACKS. English open circuits 2/8. Closed circuit, 
4/8. Orundig type 3 -pin, 1 /3. Grundlg lead jack 3 /6 
JACK PLUGS. English, 8 / -; Screened, 4 / -; Orundlg, 
3 -pin, 3/8; Phone Plugs, 1 / -; Sockets lee. 
ALADDIN FORMERS and cores, *ha., 8d.; 6ío.; lOd. 
O.lin. FORMERS. 5937 or 8 cans TV1 or 2, fin. 
so. x 311n., or Ile. sq. x ltln., 2/. with corea 
BLOW MOTION DRIVES. 6:1 4/8. 34:1, 10 /6. 
SOLON IRON, 25W, 200V or 230V, 241 , 
ANTEX SIIB -MIN. IRON. 15w, 200 or 240v., 29/6. 
BENCH STAND for above 12 /8. Spares In Stock. 
Paxolln Panels. 10 x 8 x llteln. 2/ -. 
250 V, 69MA. 716; 250V 85mA, 9 /6. Selenium 
Rect., 300V 85mA, 5 /-, TV eta, Silicon Sub. 
Min. Rectifiers, 250V 450mA, 10 / , K3/25. 
600V. 5mA, 5 / -. RM4, RMS, 14A100, 14A116. 
10 /- each. FC31 20/ -. 
Coils Wearlte "P" Type, 4/- each. 
Osmor Midget "Q" type, adj. dust core. 
from 4/- each. All ranges. List S.A.E 
Re aneo DRItl. 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. 101- each. 

in., 3! Ferrite Rods, 8 x lin., fi x tin., 6 x'Ire -. 
H.F. Chokes. 2/0. Osmor QC!, 6/9. 
T.R.F. Coils, A/HF. 7/- pair; HAX, 3/6. 
Screwdriver, Sin., 6d. Test Prods., 2/9. 
Neoslde Trimming Tool, 1/9. 
Neon Mains Tester Screwdriver, 5/ -. 
Multicore Solder, 4d. yd. Dispenser. 2/6. 

MAINS DROPPERS. Midget adjustable ellders 
0.3A, 1,000 ohms, 6/ -; 0í2A, 1,200 ohm.. BI -: 
0.15A, 1,500 ohms, 8 / -; 0.1A, 2.000 ohms, 6/ -. 
MIKE TRANSFORME,IB, 20.1, 5/5. 
P.V.C. Covered Wire. single or stranded, M. yd. 
Steering, l or 2 mm., 2d.; 4 mm., 3d.; 6 mm.. bd. yd. 
SPEAKER -FRET. Cold, Maroon or Green Cloth 
17 s 251n., 5 / -; '25 x 351n., 10/ -. Tygan, various colours 
521e. wide from 10 /- ft.; 261n. wile from 51- ft. 
Samples 1/ -. Expanded Metal. (:old, 12 x 12in.. 6 / -. 
Panel mounting fuse holder. 2/ -. Fusee í51n. OSmA- 
SA. Gd. Ineulúted side cutters. S /8. BM Stripper. WS. 

Aluminium Chassis, 18 6.w.g. Plain. 
mdrilled. 4 sides. riveted corners, 
lattice fixing holes, 211n. sides, 7 x 41n., 
4/9: 9 x 7ín., 5/9; 11 x 7ín., 8/9: 13 x Sin., 
8/6: 14 x 1110., 10/8: 15 x 141n., 12/6. 
Aluminium l'ancle, 18 s.w.g., 12 x 12in.. 
4/6; 14 x 9ín.. 4/ -; 12 x lin., 3 / -; 10 z lin.. 
2/3; 8 x 61n., 2/ -; 6 x 41n.. 1/6. 

COMPONENT 

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

WEYRAD 
COILS AND TRANSFORMERS FOR 
2-WAVE 6- TRANSISTOR PRINTED 
CIRCUIT AND FERRITE AERIAL. 
Long and Medium aerial -RA2W 6ín. rod 
208 pF tuning, with car aerial eoil. 12/8 

Odi 
tuning 

5 t and 2nd P50 /2CC. 470o /s 11/16íñ 
dia. by tin. 5/7 each 
3rd LF. P50 /3CC 6/- 
Spare Cores 60. 
Driver Transformer -LFDT4 9/6 
Wavechange Slide Switch d.p.d.t. 3/6 
Printed Circuit -PCA1. Size 21 x 81ín. 
Ready drilled and printed 9/6 
Volume Control, 5K -DP 4/6 
35 ohm Speakers. 3fí/2., 15/6; 511.. 17/6; 
7 x 4in., 21/-. 
Tuning Gang with trimmers 10/6 
6 Mullard Transistors and diode 42/6 
Constructor's Booklet 9/- 
3 ohm O.P. Trans. O.P.T.1 10/6 
NEW MULLA RD TRANSISTORS 
0071 8 / -, 0072 7/6. O081D 7/6. OC81 7/6, 
0C44 8 / -, 0C45 8/- 0C171 10/6, AF117 9/6. 
Sub Miniature ttondensers. 0.1 mFd, 
30v., 1/3, 1. 2 4, 5, 8, 18, 25, 30, 50,100 mFd, 
15 volt, 2/6 ea. Transistor Holders. 1/3. 
SINCLAIR "SLIMLINE" RADIO 
Med. wave kit, 2 transistors. 2 diodes, 
earphone, ferrite aerial. Cabinet 
3 x il x tin. 49/8. batt. 3/8. 

ADASTRA 3.3 AMPLIFIER 3 WATTS 
HIGH FIDELITY AT LOW COST 

BUILD YOUR OWN 

RECORD PLAYER 
FROM £9.19.6 

AND 

SAVE .- 

POUNDS" 

4 Speed Autoehange or Single Player 
units supplied with Brand New 2 -tone 
de luxe Portable Cabinets I7x15x811a 
Strong carrying handle, gilt finish 
clips and hinges. As used by Famous 
Make for 20gns. models. Ready cut- 
out motor board 54x13in. Front baffle 
with 7 x tin. high flux loudspeaker 

stage amplifier ready 
U1036. 

ilt on metal 
chassis 12 x 3 x 2tfn. Quality 3 ohm 
output transformer, low hum level 
circuit. Volume and Tone controls. 
3-core safety mains lead. All items 
fit together perfectly. Special in- 
structions enable assembly in 80 

12- minutes. only la month writte guarantee.Avilab e 
separately or package dead as below. 
AIITOCHANGER KITS COMPLETE (es above) 

B.B.R. Monarch .. . 61110.0 P.P. 5/8 
Garrard Autoslim 41210.0 P.P. 5/6 

SINGLE PLAYER KPnS. Complete (sa above) 
E.51.1. Junior . 1919.6 P.P. 516 

E.M.I. Auto rtoplitart .. 615.5.0 P.P. 5/6 
OR SEPARATELY 

Cabinet with board 14 z 131n. 
out out to year choice 68.8.6 P.P. 3/6 

Amplifier with 7 x 4in. speaker 63:17.5 P.P. 2/6 
AUTOCHANGERS 

B.S.R. UA14 .. 66.19.6 P.P. 4/6 
B.B.R. ÚA16116 .. 6917.6 P.P. 4/8 
Garrard Autoslim .. 19.17.6 P.P. 4/6 

SINGLE PLAYERS 
Garrard SEP10 .. 66.6.0 P.P. 4/6 
E.M.L 
E.M.I. JunioroDl.. .. 68.7.6 P.P. 3/8 

TRANSCRIPTION UNITS 
Garrard 4HF . .. 116.15.0 P.P. 5/- 
Philips A01016 .. .. 119.6.5 P.Y. 5/- 
Garrard ATO .. .. 610.10.0 P.P. 5/- 

BARGAIN 
B.S.R. Aatoobange DAl6 

Stereo /Mono .. .. 67.10.0 P.P. 4/6 

Replacement sapphire styli 6/ -, diamond 15 /- 
Mono GPM Ziels 15 / -: Stereo Bennett., 30 /- 

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

£5.15.0 Poet 64 

With 1 -stage Amplifier; 3 watt; 2 valnes, DCL96, 
17385; High -Sax Sin, speaker: 4-epeed E.M.I. 
Turntable, 16, 33, 45, 78 r.pm.; Crystal Pick -up 
for LP /STD. Records, 7fa, í01n., 12ín: Cut out 
Mounting boards 126 x Olin. 

READY BUILT, WIRED AND TESTED 

A.C. 200-210 V. Valves ECLO6 and E6í80. 
3 ohms output. Controls: bass boost 
treble and volume. Separate front panel 
with de luxe finish. Quality mains trans 
former. Enamelled chassis bin. x 51n. x 
Sin. Price £4.19.6. Details S.A.E. 
"Performs agreeably well" (The Gramophone) 

SHOP 331 WHITEHORSE ROAD 

SPECIALISTS WEST CROYDON 
I elephone: THO 1665 

(Loa., uerfrOeee. Fend remluanee, 
P.P. charge 11-. C.O.D. 2/- extra. and extra pillage, no C.O.D.) 

ARDENTE TRANSISTOR TRANSFORMERS 
D3085, 7.8 CT:1 Push-Pail le 3 ohm, for 0072, 11/- 
D3084, 1.74:1 C.T. Push -Pall Driver for OC72, 11í- 
D8068. 11.6:1 Output to 3 ohms tor D072, ate.. 11 /- 
D167, 15.2:1 Output to 8 ohms for 0072. eta., 12/- 
D289, 4.5:1 Driver, tin x í1n. s lin. 11/6 
D240, 8.5:1 Driver, lia. x tin x tin. 11/ 

ARDENTE TRANSISTOR VOLVME CONTROLS 
VC1546, 5K with swileh die..91n. 
DEAF AID EARPIECE, Mai or magnet(' 7/ 

SIIB. -MIN. JACK AND PLUG 3.5 or 3.5 rem. 8/6 pale. 

MINIATURE PANEL METERS 
Size 111n. sq. Precision .iewelled bear- 
ings, 2% accuracy, silvered dials, black 
numerals and fine pointers, zero 
adjustment screw on front. of meter. 
e -1 mA .. 27/6 0-50µA .. 39/6 
.1 -5 mA .. 27/0 6 -50OSA .. 8B /0 
q-300 V .. P7/6 "Si" Meter .. 35/. 

CAGY MULTIMETER M.1 
0-1200 v. A.C. /D.C., ohms .6 -110k. eta., 54/. 
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fizz=0..m_ 
11 th the clearly -written, instruction nsanowls, 

anyone cals build any of these nßs octets. 
Mare the worlds best equipment-and sore Money 

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

HI -FI F.M. TUNER. Tuning 
range 88 -108 Mc /s. Tuning unit 
(FMT -4U) with 10.7 Mc /s. 
I.F. output (42.15.0 inc. P.T.) 
I.F. Amp. (FMA -4U) complete 
with cabinet and valves. 
(413.3.0). Total kit /15.18.0 
Assembly can be arranged. 

SW HI -F1 MONO AMPLIFIER. Model MA -5. A low- priced well designed amplifier. Printed circuit construction makes it easy to build. Kit /10.19.6. Assembled 415.10.0 
STEREO CONTROL UNIT. USC -I. Luxury model with inputs to suit any pick -up or tuner. Kit 419.10.0 Assembled 426.10.0 
MONO CONTROL UNIT. Model UMC -I. Ideal for use with MA -I2 or similar amplifier. Kit 48.12.6. Assembled /13.12.6 
HI -FI EQUIPMENT CABINETS. Large range, in kit form or assembled and finished, available to meet various needs. Details 
on request. ... ... ... from 47.7.0 to 437.16.0 

"MOHICAN" GENERAL 
COVERAGE RECEIVER 

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

Kit ¿37.17.6 
Assembled ¿45.17.6 

AMATEUR BANDS RECEI- 
VER. Model RA -I. Covers 
all Amateur Bands from 160 
to 10m. Special features incl. 
half lattice crystal filter, 8 
valves, signal strength "S" 
meter, tuned R.F. amplifier 
stage. Kit £39.6.6 

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 /15.17.6. Assembled 421.7.6 
6 TRANSISTOR PORTABLE. Model UXR -1. Prealigned 
I.F. transformers. Printed circuit, 7 x 4 in. high flux speaker. Real 
hide case. Very easy to build ... ... ... Kit /12.11.0 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 -2,000 m. Tuning heart (44.13.6 inc. P.T.) and I.F. 
Amp. /21.16.6. Printed circuit board. Total ... Kit 426.10.0 

L 

OXFORD" DE -LUXE TWO 
AVEBAND TRANSISTOR 

ORTABLE. Model UXR -2. The 
eal domestic, car, or personal 
rtable receiver. 10 Semicon- 
ctors. Send for full details. 
4.18.0 Kit (inc. P.T.). Assembly can 
arranged. 

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

SEND FOR FREE BRITISH HEATHKIT CATALOGUE -OVER 50 MODELS TO CHOOSE FROM 
NEW MODEL! NEW LOW- PRICE! 

Sin. OSCILLOSCOPE. Model I0-12U. 
Laboratory quality at utility oscilloscope price. "Y" bandwidth 3 c/s to 5 Mc /s; sensitivity 10 mV 
r.m.s. per cm. at I kc /s; T/B 10 c /s- 500kc /s in 
5 steps; IV calibrator; Size: 81 x 14x 17in, deep. 
Net weight: 23 lb. Send for full spec. sheet. 
Kit 432.12.6. Assembled ¿41.10.0. RG -I 
PORTABLE SERVICE OSCILLOSCOPE. Model OS -I. Compact portable scope, ideal for servicing and general work. 
Printed circuit. Kit 421.18.0. Assembled 429.8.0 
P.A. AMPLIFIER. Model PA -I. 50W output; 4 inputs for guitars, 
vocal and groups. Tremolo. Kit 454.15.0. Assembled 474.0.0 
VALVE VOLTMETER. Model V7A. Measures up to 1,500 volts (D.C. and R.M.S.) and 4,000 pk. to pk. Res. O.I- C11.000MS1 

Kit /13,18.6. Assembled /19.18.6 

COMMUNICATIONS TYPE RECEIVER 
Model RG -I. An excellent low cost receiver 
Freq. con.: 600 kc /s -1.5 Mc /s. 1.7 Mc /s -32 Mc /s. 
MW band of 1,500 kc /s to 600 kc /s. A two speed 
tuning drive. R.F. "front end" supplied assembled, 
aligned and tested. Send for details. Kit 439.16.0 
Assembled 453.0.0 

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

Kit 413.7.6. Assembled /18.18.0 
MULTIMETER. Model MM -IU. Ranges: 0 -1.5 v. to 1,500 
v. A.C. and D.C. 15011A -15A D.C. 0.253 to 20M52 4 in. 50µA 
meter. Kit 412.18.0. Assembled 418.11.6 
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 /13.8.0. Assembled £19.18.0 

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

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

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

40 w. to aerial. Prov. for VFO Kit 433.19.0. Assembled /45.8.0 

DAYSTROM LTD. 
Dept. P.W.6, GLOUCESTER, ENGLAND 
A member of the Daystrom Group, manufacturers of the 

WORLD'S LARGEST -SELLING ELECTRONIC KITS 

AMATEUR TRANSMITTER. 
Model DX -1000. Covers all 
amateur bands. 160 -10 m. 150 w. 
D.C. input, self contained with 
power supply. Modulator, VFO Kit 479.10.0. Assembled /104.15.0 

Send me FREE BRITISH CATALOGUE (Yes /No) 
Full details of model(s) 

DX-I000 

NAME 
ADDRESS 

PW6 I 
ea. =iv NMI 11111 l =nil IN= i J 
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Sense of Proportion 
ALL manner of interests and aims motivate the amateur 

radio enthusiast. These stimuli are not so varied as the 
results of the motivation, but nevertheless the initial interest 

can be triggered off by a variety of reasons. 
For many constructors it is the end product which makes it 

all worth while -the actual listening on a newly -built receiver 
or amplifier. Others derive their greatest joy from the actual 
physical construction, so that when the equipment is finished 
interest tends to flag until a new building project is under way. 

To others, the challenge lies in designing their own new 
equipment, or in adapting published designs to suit their personal 
requirements. There are some who just like reading about things! 

Thus the stimulus may be materialistic, utilitarian, manipu - 
lative, theoretical, and so forth. What drives one constructor 
on, leaves his companion cold; and vice versa. Basically, this 
is splendid. It provides contrast, adds spice to the hobby and 
makes talking points between fellow enthusiasts. 

Most constructors have some technical knowledge, albeit only 
slight, and because of this understanding of why a piece of equip- 
ment functions in the way that it does and the realisation of what 
it could do when working at optimum efficiency, it is inevitable 
that after completing a new piece of equipment, the enthusiast 
with an enquiring mind may well find himself dissatisfied. 

He may seek to further improve the results obtained -by 
critical adjustments, by experimenting. This again is com- 
mendable for it shows a willingness to learn and to search for 
better and better results. It is this attitude which leads enthus- 
iasts to squeeze the last microvolt of sensitivity from a communi- 
cations receiver, to reduce to the smallest degree the distortion 
in an amplifier, even to tidy up wiring and smarten the physical 
appearance of a finished unit. 

These efforts are quite understandable and the hallmark of 
the true enthusiast. For inside most radio constructors there 
is a perfectionist trying to get out. But danger can lurk if we 
become too hyper -critical! It is one thing to be content with 
nothing short of the optimum efficiency one can reasonably 
expect from a given piece of equipment, but quite another to 
strive for the impossible. 

And apart from the frustrations inevitable when failing to 
realise the limitations in a design, one is always in danger of 
losing sight of the original objective. We all know of the audio- 
phile so intent on trying to assess the degree of phase distortion 
that he never hears the music being played. Or the TV enthusiast 
who sits miserably glowering at a slight frame non -linearity 
while the family relax with Panorama. Or the dyed -in- the -wool 
hi -fi fanatic who would rather listen to a frequency test record 
than a concerto. 

Although this is, naturally, only a matter of maintaining a 
sense of proportion, there must surely be more than a few 
enthusiasts who, in their preoccupation with the search for 
perfection have completely lost sight of what they set out to 
achieve in the first place -the building of a piece of equipment 
to be enjoyed! 
IIIII11111111111111111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

Our next issue dated July will be published on June 5th 
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NEWS AT HOME 
AND ABROAD 

RSGB V.H.F. / U. H. F. 
CONVENTION DATE 

THE Radio Society of Great 
Britain has announced the 

date of its tenth International 
v.h.f. /u.h.f. Convention as Sat- 
urday, May 16th. The Conven- 
tion will be divided into three 
sections; the morning will be 
devoted to an exhibition of trade 
and amateur products, the after- 
noon will consist of a pro- 
gramme of lectures and in the 
evening there will be a dinner at 
which a number of prizes will 
be presented. 

The venue for this event will 
be the Kingsley Hotel in London 

June, 1964 

U.K.2 Transmits Meteorite Data 

The window of aluminium foil used in 
U.K.2's meteorite detector equipment. 

and tickets are available for the 
Convention and dinner or for the 
Convention only. 

Electronic Navigation Equipment 
in Trident Airliner 

AJUCH of the electronic equipment carried by the Hawker 
Siddeley Trident airliner, which recently made news by making 

a successful " hands -off " landing, was supplied by the Marconi 
Company Limited. In fact the aircraft's " Autoland " system which 
was to a large degree responsible for this accomplishment, was fed 
with primary information provided by Marconi -made navigation 
and approach guidance equipment, type AD260. This equipment 
forms part of the well -known Marconi Sixty Series of airline radio 
equipment. 

The very exacting degree of accuracy and stability required of 
these equipments, has been achieved by employing the latest tech- 
niques in electronic circuit design and sealed modular construction. 

Also included in the Trident's radio equipment are Marconi v.h.f. 
communication and automatic direction finding equipments and an 
aircraft selective calling system. 

()N board the second United 
Kingdom satellite-U.K.2- 

now circling the earth after its 
successful launch from Wallops 
Island, Virginia, is electrical 
equipment manufactured by 
Ferranti Limited, and which is 
being used to- transmit data on 
the concentration and size of 
micro- meteorites (cosmic dust) in 
space. After it was decided to 
include this experiment in the 
scientific programme of U.K.2, 
Dr. Jennison of Manchester Uni- 
versity evolved a technique for 
counting and sizing the micro - 
meteorites, to be developed and 
built subsequently by Ferranti 
Limited. 

In operation an aluminium 
foil moving across a window in 
the satellite housing, is punctured 
by micro -meteorites meeting it, 
thus allowing sunlight to pene- 
trate the foil for a brief period of 
time when the rotation of the 
satellite presents the window 
towards the sun. Behind the foil 
is a bank of Ferranti solar cells 
on which one ray of light for 
every hole in the foil falls, pro- 
ducing a pulse of electrical 
energy in the cells in proportion 
to the size of the hole. A second 
instrument in the satellite detects 
finer dust particles and although 
its mechanics are different, the 
principle of operation is similar. 

The outputs from the solar 
cells are amplified by equipment 
designed and developed once 
again by Dr. Jennison and 
Ferranti Limited respectively, 
and these amplified signals are 
next transmitted back to earth to 
be picked up by the ground track- 
ing stations. 
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BBC REVIEW STEREO BROADCASTS 
THE BBC's recognition of the transmissions during London's decision on the system to be used 

substar.tial public demand Audio Fair (see " Audio Fair has been taken, and this in turn 

which exists for regular stereo- Comment" page 161). However must be influenced by any 

phonic broadcasts, was illustra- it has also been recognised that decision on a common system 

ted recently by the Corporation's commitments to regular broad- for use throughout Europe. 

contribution of special stereo casting cannot be made until a Although this latter question has 
already been considered tion has 
CCIR and will probably be con - 

New Water Pipes Present sidered again early in 1965, final 
agreement is not expected before 

Electrical Hazard the next PIenary Assembly of the 
CCIR in 1966. 

pECENT discussions between representatives of the Institution of The approval of the Post - 
Electrical Engineers and the Institution of Water Engineers has master General is necessary for 

led to the Councils of the two Institutions issuing a joint statement the introduction of stereophonic 
concerning earthing of electrical installations to water pipes. The broadcasting in this country and, 
statement was authorised in consideration of the increasing use of as with the question of adopting 
non -metallic water mains and water pipes which presents an electri- an agreed system of colour tele- 
cal hazard by not being able to provide the earthing properties which vision transmission, it now seems 
have become associated with metallic pipes and for which they have that a final decision on stereo 
been used considerably by consumers for earthing electrical broadcasts must be deferred pen - 
equipment. ding recommei.dations from 

The statement explains that most danger exists when part of an Europe and various official 
existing water pipe installation is altered to incorporate pipes made bodies including the Television 
from non -metallic materials, without allowing for the fact that this Advisory Committee. 
may break the continuity of the metallic path to earth and thus leave This whole problem has been 
some electrical equipment, which had previously been adequately the subject of a review made 
earthed by connection to one point in the system, without proper recently by the BBC taking into 
earthing. As efficient earthing is one of the best means of ensuring account, amongst other factors, 
freedom from fire and shock in a consumer's electrical installation, the results of the experimental 
such a situation would present a very real electrical hazard. work already done and with 

When a new water pipe installation is completed however, the which it is now proposed to 
position is somewhat different as, on the advice of the local continue until the time of the 
Electricity Board, a form of electrical earth will be provided which CCIR meeting in 1966. 
will be independent of the water system and to which electrical 

GPO INSTALL NEW equipment will be earthed. If, initially, metallic pipes are installed, 
equipment may be bonded to them as an extra precaution as any 

EQUIPMENT alteration in the water pipe system at a later date which would 
remove its earthing properties, TRAFFIC on International 
would still leave the equipment Radio -Telegraph circuits is 
properly earthed. Museum Marks often subject to interference or 

A consumer who wishes to on the radio path which 
alter his water supply system can Pioneer's Centenary introduces errors into the infor- 
obtain the advice of his T ONDON'S Science Museum mation being sent. To combat 
Electricity Board concérning its currently has on show a this, the G.P.O. has brought into 
earthing properties. special exhibition commemora- service a fully electronic auto - 

ting the centenary year of the matic error detection and correc- 

Telephone Contract birth of S. Z. de Ferranti, tion installation at Fleet 
pioneer of the use of electric Building, London. Believed to be 

with Portugal power, and well remembered for the first installation of its kind in 

AS part of their expansion and his Deptford scheme of 1890, the world to carry traffic, this 

modernisation programme, which included a power station equipment -known as ARQ - 
the Portuguese Department of destined to become the fore- "protects" the circuiti by auto- 

Posts, Telegraphs and Tele- runner of the modern power matically detecting and correct - 

phones has placed an order for station. The name of Ferranti ing any errors that have been 

automatic exchange equipment has become automatically asso- introduced. These two operations 

with Automatica Electrica Portu- ciated with many other inven- are carried out by ARQ terminal 

guesa, SARL, company operated tions of electrical equipment and equipments, 50 of which will 

by Plessey Overseas Limited, for the Science Museum exhibition eventually handle 200 channels 

the manufacture of telecom- -which was opened during terminating at the London 

munications equipment. April by his grandson Sebastian Centre. 
The equipment will be assem- Z. de Ferranti -and a specially Other equipment at this ARQ 

bled at the Company's Lisbon prepared booklet, provides an Centre permits traffic to be 

factory and will be installed in interesting account of his life's stored on magnetic drums when 

the centres of the national tele- work. The exhibition will con- radio conditions over the proteo- 

phone network. tinue until the end of August. ted links are poor. 
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ìtfliìs: 

Designed and 
Described by 
David Gibson 

7Mc /s 

TRANSCEIVER 
the world of wireless, as in any other spheres 

of technical interest, there will always appear 
from time to time apparatus which has a 

"novelty" appeal. There are, no doubt, readers 
who are essentially very practically minded and 
who have no time for novelties, whereas some 
other readers will delight in such circuitry. 

Any magazine or editor, is faced with the con- 
stant, and very difficult, problem of trying to 
accommodate all tastes, and in presenting this 
month's blueprint, it is felt that both these two 
groups will gain a measure of satisfaction. The 
novelty enthusiasts, because it is shown how to 
build an amateur transmitting station -transmitter, 
receiver, and frequency meter on a chassis which 
measures only 3-tin. x 21ín. x Ain. complete with 
valves. This unit is thus small enough for the over- 
coat pocket and requires only a very modest power 
source to get on the air. Indeed, the power supply 
from the average domestic valve receiver will 
suffice. 

The practically minded or the more serious reader 
will find this project of interest since it presents a 
transmitter and receiver which is efficient and will 
take up hardly any room at all. It can be used as a 
standby rig and /or a crystal frequency meter to 
provide accurate calibration from 1- 30Mc /s. 
Miscellaneous crystals may be tested with it and 
if the appropriate crystal and coils are inserted, it 
could prove most useful for 160 metres, where 
there is a maximum of 10W anyway. 

Most QRO rigs for 3.5- 28Mc /s present a 
problem when trying to use them on top band 
because a great deal of power has to be lost. If the 
big rig runs 150W then some means of " losing " 
140W is required and the usual practice is to con- 
struct a separate TX for top band. This article des- 
cribes the construction of just such a rig with the 
minimum number of components consistent with 
reliability together with simple uncomplicated 
circuitry. 

For others, this unit might prove very useful to 
take on holiday. In such an application as this, a 
companion midget power unit might be construc- 
ted using a TV preamplifier type double wound 
mains transformer together with a couple of silicon 
diodes. 

THE TRANSMITTER SECTION 
The transmitter Consists of a Pierce crystal 

oscillator operating on 7Mc /s, followed by a 
pentode power amplifier also tuned to 7Mc /s. This 
circuit configuration (see Fig. 1 on Blueprint) is 
chosen so as to use the minimum number of com- 
ponents consistent with reliable performance. 

Now to consider the circuit in some detail. Cl is 
used mainly to isolate the crystal X1 from the h.t. 
line. Some constructors may point out that circuits 
do exist which do not use a capacitor at all in this 
position, but this would have meant that the 
crystal socket pins on the front panel were live 
with respect to the case, and CI was included to 
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avoid this. RI provides the necessary bias for the 
triode portion of VI and LI is an r.f. choke anode 
load. 

C2 performs the usual role of coupling capacitor, 
passing the generated signal to the grid of the 
p.a. stage, and also serves as a blocking capacitor. 

R2 provides the necessary bias for the pentode 
section and the actual bias voltage is obtained from 
the signal itself. Using this method of biasing 
means that the p.a. must be keyed, otherwise when 
there is no signal there will be no bias and the p.a. 
will immediately start to draw excessive current. 
It would, of course, be possible to place a resistor - 
capacitor combination in the cathode of the p.a. 
in order to limit the current under no -drive periods. 
but this would have meant two extra components 
plus a slight loss of power. 

It was also necessary to key the c.o. otherwise 
it would block the receiver if left running. Since, 
however, the h.t. is switched from transmitter to 
receiver, it would be in order to take the cathode 
of VI triode directly to earth and key only the 
pentode section if so desired. Should this be done, 
it might also be an idea to plug a modulator into 
the key socket thus using cathode modulation of 
the p.a. As this form of modulation is in the " elìi- 

\ t 
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300pF trimmers 
TC I TC2 

4a 
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high gain valves today's O-V -1 circuit can provi 
lively and efficient. The receiver, therefore, con- 
sists of a triode detector followed by a pentode 
audio amplifier. 

The triode section is a regenerative detector 
complete with the normal tuned grid circuit and 
grid leak R3, with VC4 acting as the regeneration 
control. R4 and R5 are anode load and decoupling 
resistors, the capacitor C8 passing on the signal to 
the pentode grid. 

C7 is used to provide an " easy " path to earth 
for any residual r.f. which may have ventured thus 
far. R7 and C9 are the usual bias components 
common to many audio stages and RS forms the 
anode load of the pentode. The earphones are 

Anode 

TC3 
Grid 30pF, Grid 

Anode 

Green coil 

Anode 

Grid 

Blue coil ' Green coil 

Fig. 7 (above): Alternative aerial coupling circuits. 

Fig. 6 (left): The tin plate bracket used to mount the 
trimmers, TCI and TC2. 

ciency" class, only a very small amount of audio 
power would be required. 

The inductor L2 functions as an r.f. choke and 
C4 as a blocking capacitor to prevent a short 
between h.t. positive and earth via L3. VC I and 
L3 form a tuned circuit reasonant at the trans- 
mitting frequency. 

It would have been in order to place the tuned 
circuit in the anode lead to the p.a. thus eliminat- 
ing C4. but the spindle of VCI would then be at 
h.t. potential and this was considered undesirable. 

THE RECEIVER SECTION 

There is nothing startling or new about the 
receiver, indeed one old timer on seeing it 
remarked that apart from the size it was pretty 
much the same as his main station receiver back 
in the 1920's. However, with the use of modern 

plugged into the jack socket J2 and the capacitor 
CIO provides the necessary isolation from the h.t. 

AERIAL INPUT ARRANGEMENT 
The aerial input and tuned circuits may appear 

a little unusual, especially on the receiving side. 
One of the shortcomings of a regenerative detector 
is poor selectivity. The present circuit helps to 
improve matters by providing an additional tuned 
circuit ahead of the usual one VC3, L5. These two 
tuned circuits are top coupled by the small capaci- 
tance of CS and it is very important that this is the 
only coupling between the two. 

If the twin gang capacitor VC2, VC3, is not to 
hand or proves difficult to obtain, then the circuit 
will continue to function well by aenitting this 
first tuned circuit, i.e., L4, TCI, VC2 and C5. The 
antenna input then goes to the spare winding on 
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LS which in the present circuit is ignored. (See 
Fig. 7.) 

Some readers may prefer to ignore the coupling 
windings anyway and tap the aerial on to the grid 
end of the coil via a trimmer, this being a practical 
aid to help eliminate "dead spots" and also to 
offer a much better match to certain types of aerial. 
Constructors who prefer this may do so with confi- 
dence and modify the circuit shown accordingly. 

Also, with a regenerative circuit there is always 
a possibility of radiating interference. With an 

The shaded area of instrument case 
is cut out to give access to . 

underside of chassis 

WIRELESS June, 1964 

This material is used instead of the more usual 
aluminium because it can be cut to any shape or 
size with a pair of household scissors and is very 
easy to bend, while being already tinned, compo- 
nents' requiring to be earthed can be soldered 
directly to it. if aluminium was used nuts, bolts, 
and tags would be required for this purpose. Note, 
do not make the chassis any deeper than din. If 
you do, the result will be a midget station with the 
only minor drawback that it will be impossible to 
plug in the valves. You have been warned! 

The holes for the two B9A 
valve holders are cut first and a 
couple of holes drilled to allow 
leads to come up from below 
chassis. Next, complete all under 
chassis wiring prior to its inser- 
tion in the case as once this and 
the variable capacitors above 
chassis are wired there is no wav 
of getting at under -chassis com- 
ponents again without unsolder- 
ing all the variables and remov- 
ing both them and the valves in 
order to lift out the chassis. 

One interesting and very prac- 
tical suggestion is that the bottom 
on the case should be removed 
and a small base -plate fitted. This 
would make inspection and ser- 
vicing very much simpler -not 
to mention ease of construction. 
See Fig. 8. This is. not done in 
the prototype and there may be 
some, who, for various reasons 

Self tapping screws 
4 required 

Fig. 8: Showing how the base of the unit is modified to incorporate a cut -out 
inspection opening. 

extra tuned circuit between the regenerative 
detector and aerial this would obviously assist in 
preventing unwanted radiation. Another way of 
wiring the extra tuned circuit is shown in Fig. 7 
and wired in this manner would be similar to 
having an aerial tuning unit -but with the added 
advantage of only having one knob to tune. 

The main tuning, i.e. bandset, is centred on the 
band by the trimmers TCI and TC2, and the 
variable then acts as a bandspread. This was found 
very helpful on today's crowded bands. When 
adjusting the trimmers to centre the tuning, remem- 
ber to set the bandspread to half mesh first. 
CONSTRUCTION 

It is very strongly advised that intending con- 
structors should be in possession of ALL compo- 
nents including chassis and case prior to commen- 
cing actual construction. This is very important 
especially when working to close tolerances as in 
the present case. 

All parts should be measured carefully and 
holes drilled accordingly. There may well be slight 
differences between similar components and the 
drawings and layouts given should be used only as 
a guide. As an example of the exactness of layout 
the two capacitors VC1 and VC4 just fit flush in 
the case specified. There is no room for any error 
at all since they are already flush up against the 
sides of the case and thus these components cannot 
be manipulated either way to correct for inaccu- 
racies in holes already drilled. 

The actual chassis was made from a piece of 
thin tinplate. 

Fig. 9: Mounting details 

of the green coil. 

will not wish to cut a 
panel from the case. 
For the benefit of 
those the following 
tips are offered based 
on experience gained 
in wiring the original 
unit seen in the 
photograph. 

First wire the whole 
chassis, all leads from 
below chassis, to any- 
thing above, i.e. p.a. 
tuning capacitor lead, 
etc., should be wired and a long floating lead 
pushed through the 'appropriate hole. The green 
coil with reaction winding (Denco Range 4) may 
either be mounted by drilling a hole and using the 
plastic locking nut supplied, or the method used in 
the original may appeal. A small scrap of tinplate 
is cut roughly to shape shown in Fig. 9. The core 
of the coil is removed and the thread for the 
plastic locking nut is cut off. The pointed end of 
the tinplate is then heated and pressed into the 
plastic end of the coil and allowed to cool and set. 
The coil can then be soldered via the piece of tin- 
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Fig. 10: Fixing details 
for the jack sockets. 

18 swg,wire 

plate to the chassis. Note, the dust cores are 
removed from both coils. 

The crystal holder and the two jack plugs 
present a problem as once the chassis is in place 
these three components are inside and have to be 
fixed from the outside. The jack sockets are 
"rescued" with a small piece of 18s.w.g. wire bent 
as shown in Fig. 10. This was inserted into the 
hole in the "front panel ", hooked on to the jack 
socket, and pulled. This exposed the threaded 
collar of the jack socket and the locking nut was 
then screwed on with the other hand. 

The crystal holder was a bigger problem, as 
there was no fixed threaded part which was itself 
connected to the component as in the case of the 
threaded collar on the jack sockets. In order to 
overcome this difficulty two bolts were inserted in 
the fixing holes in the crystal socket and were 
glued in place. When the glue was quite dry (24 
hours to be certain) the socket was then wired into 
circuit and the chassis placed in the case. The jack 
sockets were then brought out as per the instruc- 
tions given above. A pair of long -nosed pliers were 
then inserted into the actual crystal sockets and the 
whole assembly was pulled gently into position. 
The two nuts were then screwed on with the free 
hand. (Fig. 12.) 

No definite dimensions are given for the shield 
and mounting for the variable bandspread capaci- 
tor since these will vary depending on the compo- 
nent used. If a single capacitor is used instead of 
the bandpass arrangement shown, then the screen 
will not be necessary. In the prototype, the two 
bandset 300pF trimmers are mounted on one tin- 
plate shield and the aerial coil on the other. This 
latter coil is held in position by a piece of 18s.w.g. 
wire from pins 1 and 9 and are earthed anyway. 
This coil and the trimmer or trimmers are wired 
up complete with tinplate screen, and the band - 
spread capacitors as one unit, prior to inserting the 
whole in the case. 

POWER SUPPLY 

On the roof of the case is a switch marked 
transmit /receive. It is either a single -pole two -way 
or a two -pole two -way. 

One pole switches the aerial to either the trans- 
mitter p.a. coil or to the receiver input, the use of 
the other pole is optional. If a midget power unit 
is constructed using a TV pre -amplifier type trans- 
former it must be noted that the maximum rati,ig 
of these transformers is somewhere around 
30mA. With both transmitter and receiver 
running, the drain on such a p.u. p.s.u. might well 
prove too great for the particular transformer, and 
in such a case the other pole S1b can be used to 
switch the h.t. to either valve, thus saving power. 
The power supply used on the original was capable 

of supplying 150mA and the necessity did not arise. 
Incidentally, the average domestic valve radio 

will supply a convenient form of power, if a suit- 
able plug or adaptor is made. It would be even 
feasible to remove the output valve, plug in the 
rig in its place, and go on the air. 

IMPORTANT. If you do use the power supply 
of a domestic receiver, first ascertain that the 
heater voltage is suitable -some radio sets have 
series connected heaters etc. It is imperative to 
check that the set is NOT an a.c. /d.c. type, i.e. 
with mains directly connecting to one side of the 
chassis. It is equally important that if a midget 
p.s.u. is made that this is not an a.c. /d.c. type either. 
One glance at the blueprint will show that the 
headphones would then be connected to one side 
of the mains as would the entire case, and this 
Pill bottle danger alone makes 

PA 
coil 

Polythene lid 

uuuuuumannnumiiro: 

nplate 

such a p.s.u. 
desirable if not im- 
practicable. 

This point is men- 
tioned at some length 
because in these days 
of miniaturisation it 
might prove a tempta- 
tion to use just one 

Fig. Il: The p.a. coil 
mounting details. 

Long 
nosed 
pliers 

Fig. 12: The method of 
mounting the crystal 

socket. 

tiny silicon diode in a 
half wave configura- 
tion for the h.t. line 
and do away with a 
comparatively bulky 
h.t. transformer. ' 

R.F. CHOKES 

The two r.f. chokes 
in the transmitter cir- 

cuit can be small standard components of any type 
that will fit in. In the prototype these were, in fact, 
derived from i.f. coils of the type originally inten- 
ded for transistor sets, the associated capacitor and 
dust core being removed in each case. The first 
r.f. choke in the anode of the triode has one pie 
removed to avoid the possibility of parasitics. 
These converted i.f.'s have proved very efficient in 
this unusual role and stand up to the higher 
voltages applied to them. 

The two midget jack plugs and sockets again 
originally favourites for transistor work appear to 
stand up satisfactorily to the tasks allotted them in 
the present design. 

TPANSMITTER AERIAL CIRCUITS 

The p.a. coil will present no problems, being 
merely a length of wire wound on a tin. diameter 
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former. The actual former used in the prototype 
was a pill bottle with a plastic top bolted to a piece 
of tinplate which was soldered directly to the 
chassis. However lin. diameter formers (preferably 
ceramic) are available, which will save would -be 
constructors touring chemists shops with a ruler! 
The method of feeding the aerial from this coil 
is a matter of choice and will rather depend upon 
the aerial to be used. 

If a dipole is available, then a link winding of 
some three turns should prove satisfactory, it being 
only necessary to adjust their position on the tank 
coil for correct loading and maximum output. 

Aerial tuning units and lowpass filters are usually 
wired to accommodate a low impedance input, and 
again link coupling will serve. 

If, on the other hand a random length of wire, 
say, end -fed, is to be loaded up then it is possible 
to achieve this by tapping directly on the p.a. coil. 
the tap being varied up or down until a good 
match is secured. Once the correct tap has been 
located for a particular crystal and length of aerial 

A view of the finished transceiver with 
the side panel removed to show the 
compact method of construction em- 

ployed. 

it will not need to be varied. Thus, if, say, 40ft. of 
throw -out wire is loaded up then this could be 
carried in a small coil as a portable antenna. 

A change of frequency, i.e. plugging in another 
crystal, will mean a change of tapping point on (he 
p.a. coil. However, if two or three crystals are to 
be used and their frequencies are close together, 
then the same tap might be used with only slight 
loss of efficiency. The 40 metre band is only 
100kc /s wide and of this 10Okc /s only the lower 
50kc /s are usually used for c.w. Suitable crystals 
for 7Mc /s are available very cheaply on the ex- 
government market and these units are recoinmen- 
ded for the transmitter described here. 
TRANSMITTER TUNING 

The transmitter may be tuned in a number of 
ways. By far the best method is to use a standing 
wave ratio (s.w.r.) meter to ensure that the last 
watt goes up the spout! For those not so equipped, 
the usual method of tuning for a dip on a meter in 
the p.a. anode may be used. Here, the mA meter 
may conveniently be plugged into the jack socket in 
place of the key for initial tuning up. The power 
input cannot be exactly calculated from this, 
because the meter will read not only the p.a. anode 
current, but p.a. screen and triode current as well. 
However, with the valve and h.t. used it is doubt- 
ful if one could violate the terms of the trans- 
mitting licence and exceed the permitted 150W for 
7Mc /s! ! 

RECEIVER TUNING 
The usual tuning procedure for regenerative 

circuits is used. For phone signals, the regeneration 
control is advanced to the point just before the 
detector starts to oscillate. For c.w. reception the 
control is-adjusted just to the point of oscillation, 
turning it any further may result in lowered sensi- 
tivity. 

WIRELESS June, 1964 

FINAL REMARKS 

The case is a steel case, and perhaps aluminium 
would be a more suitable choice. The steel case was 
a standard line, easily obtainable and was, there- 
fore, chosen. Those who prefer aluminium could, 
perhaps, get a case made specially to their desired 
dimensions from any of the firms advertising such, 
a service. 

In the prototype, there is no form of ventilation 
and in view of the bulb temperature attained by 

miniature glass valves it is advised that a number 
of small holes, grouped in a neat pattern, be drilled 
in strategic places in the case; at the rear of the 
valves, low down near their bases, and imme- 
diately above them should suffice. 

To use the station for other bands the appro- 
priate coils in the Denco range should be used in 
place of those shown. The p.a. coil in the trans- 
mitter would require the number of turns to be 
varied accordingly. Suggested lines for experiment 
would be 45 turns for 3.5Mc /s and 95 turns for 
1.8Mc /s (fine wire). It is not suggested that the 
station be used on the higher bands due to the 
efficiency of the receiver decreasing with increased 
frequency. 

35W Guitar Amplifier 
FURTHER INFORMATION 

An indirectly heated rectifier such as a GZ34 
should be used instead of the SU4, for although 
the 5U4 will prove satisfactory, it is probable that 
the reliability of the equipment will be enhanced 
by substituting a GZ34. 

Suitable types of 32 +32µF electrolytics for C6 
and C7 are: Radiospares 450V, or Hunt's KB716 
500V. It is important that the outer -ection of 
these dual units be used as a reservoir capacitor 
(C7). 

Also the width of the cabinet should be 
and not 8in. as given 
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TEST GEAR 

accessories 
Part 5 

MANY experimenters when they see the words 
"calibrated attenuator" expect to be 
confronted with a highly expensive "T" or 

' H" type instrument using precision components 
to give matched input and output impedances. 

While these are very desirable additions to any 
den, they are usually well beyond the pocket of 
the average experimenter. 

However, a continuously variable potentiometer 
(volume control) type of attenuator can be made 
up and calibrated with quite a high degree of 
accuracy. 

These kind of attenuators also have the added 
advantage that they can be used as a variable 
"resistance box" for easily changing the value 
of a resistor in an experimental 
set -up. In conjunction with a 
voltage a.c. source, then can also 
be used as calibrators for an 
oscilloscope, valve voltmeter or 
even a multimeter. 

Fig. 16: The attenuator circuit des- 
cribed in the text. 

BUILDING THE ATTENUATOR 

C 

A 

The circuit of this attenuator is very simple and 
is given in Fig. 16. The volume control used 
should be of the wirewound type, and it should 
be of as large a diameter as possible for increased 
accuracy (3 inches diameter at least). 

Scale Pointer knob 

Fig. 17: The 
method of con- 
struction used 
and recommen- 
ded by the 
author, for the 
two units dis- 
cussed in this 

article. 

BY C. MACKAY 

CONTINUED FROM PAGE 43 OF THE MAY ISSUS 

The author originally built two attenuators, one 
with a low maximum resistance (100f2) and one 
with a large maximum resistance (100,000(2). Each 
control was mounted in a separate metal box (in 
fact, an old square biscuit tin painted black). 

The contacts could be brought out on a tagstrip, 
spade terminals, or wander plug sockets, or as 
desired (see Fig. 17). 

CALIBRATING THE ATTENUATORS 

Firstly, the wirewound potentiometer must be 
carefully examined to ascertain the number of 
degrees through which the control must be turned 
to go from maximum resistance to zero. This 
angle is usually 270° or 300 °. 

A number of concentric arcs are now drawn on 
a piece of white paper or card (the number 
depending on the number of scales required). 

First, one scale should be calibrated in ohms, 
and then the others calibrated from the ohms scale. 
Obviously, the wire must be evenly wound on the 
control to give accuracy, and, if possible, the 
actual track should be examined to make sure that 
the windings of the control have not slipped and 
bunched. This particularly applies to ex- Govern- 
ment components. 

Scales which give the attenuation ratios for these 
attenuators are given in Fig. 18. 

FINAL SETTING UP 

Perhaps the main difficulty in making these 
attenuators is finally putting the pointer knob 
on to the spindle at the right place. 

The author finally used a simple bridge method. 
In this method, two 2% resistors, R2 and R3, in 
Fig. 19 of equal values are attached to points A 
and C in Fig. 16, and the two free ends are joined. 
The resistors used for R2 and R3 in Fig. 19 should 
be of the same order as the value of one -half of R1. 

A reasonably sensitive meter is connected across 
A and C as in Fig. 19 with some form of over- 
load protection (R4 in Fig. 19). A d.c. voltage 
is applied across B and D, and B is adjusted tortil 
the meter reads zero. R4 is gradually increased 
towards its maximum, and each time R4 is 
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Attenuation dB 
50 
35 
27.5 
24 
22 
20 
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Ratio A C : A B 
100 
40 
2 
15 
12 
10 

8 

6 5 
5 

45 
4 

3.5 

3 

2.5 

2.222 

1.82 

1666 

154 

1.43 

1.333 

1.25- 

1.176 

1.053 

1000 

Fig. 18; Attenuator calibration scales. 

adjusted, R1 should be readjusted 
for zero current. When the point 
of zero current is finally ascer- 
tained, the pointer knob is put on 
the spindle so that it is opposite 
the mark for one -half of the full 
resistance of Rl. 

Other methods may work just as 
well, and the experimenter is 
encouraged to try them. 

50 
30 

11 

9 

8.668 

3.333 

2.86 

15 

Signal 
source 

attery 
IINIM 

B 

A MNMJtitir 
R1 

WNWA 

VV` 

M1 

R2 R3 

Fig. 19: The simple bridge arrangement used for 
setting up the attenuators. 

2 -10% of maximum resistance. However, the 
bottom tenth of the scale will not give very good 
accuracy, but it is useful for comparative 
indicators. 

USING THE ATTENUATORS 

Firstly, it should be clearly said that these 
attenuators are intended for use only where a 
negligible current is being taken out of the 
attenuator. If current is being taken out, it 
will be necessary to re- calculate the setting of the 
attenuator under the required conditions. 

An example is shown to Fig. 20 (a) where Rab 
equals 10f/ and Rbc equals 90f1. Vab therefore 

90A 
Input 

voltage 
Vac 

(a) 

In 

Vac 

(b) 

X Vab. 1/10 Vac 

01.11 

ton 

Fig. 20 (above): (o) allowing for load current; 
(b) representing the general principle of (a). 

Fig. 21 (below): The set -up used when measuring 
the gain of an amplifier. 

Attenuator Amplifier 

ACCURACY 
The accuracy of the finished attenuator depends 

on the components used, and the accuracy of the 
calibration. This may be checked if an accurate 
bridge is available. In general, however, the 
calibration may be taken to be accurate within 

1 

Indicator 

equals one -tenth of Vac. 
If a 1012 resistance is connected externally across 

AB, then Rab, the effective resistance across AB, 
becomes 5SZ. 

Therefore Vab equals 5/95 Vac, i.e. 1/19 Vac. 
-continued on bane 136 
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Compact One -valve Amplifier 
This has been designed as a companion unit to the "Short Wave One" 
(published in a recent issue) and, like that receiver, is suitable for the 

beginner to build. 

BY C. J. MITCHELL 

T 
HIS is a small one -valve audio amplifier 
designed for use with the "Short Wave One " 
described in the March issue. The same method 

of construction is employed and this simple ampli- 
fier will bring the radio output up to loudspeaker 
strength. 

Modifications to Original Receiver 

This amplifier, or for that matter any ampli- 
fier, cannot be connected directly to the " Short 
Wave One" as the headphones are in series with 
the h.t. supply. The simplest and cheapest method 
of modification (see Fig. 1) is as follows. 

Disconnect both sides of the headphone socket 
and earth one side. Now remove the r.f. choke L2. 
Solder a 100kí2 resistor to the lead coming from 

To 
amplifier 

To rest 
of 

circuit 

LT- 
HI- 

Fig. I: The modified circuit of the "Short Wave One" 
for use with the amplifier. 

Fig. 2 (right): The circuit of the amplifier. 

COMPONENTS LIST 
Resistors: 

RI 8.2kO 
R2 2.2M S2 

R3 470S1 
All 14W carbon 

VR I 0.5t O potentiometér 
Capacitors: 

CI O 01µF paper or disc ceramic 
C2 50µF electrolytic I2V 
TI Small pentode output transformer 

(Elstone MP T) 
SI Single pole on /off switch 
VI DL33 or NI6 pentode 

the anode of the valve. Also from this junction 
solder a lead to the other side of the headphone 
socket. Connect the h.t. + lead to the free end of 
the 100kí2 resistor. 

This completes the receiver modification. Now 
for details of the amplifier. 

Amplifier Construct'on 
The audio amplifier (see circuit, Fig. 2) is con- 

structed in a similar manner to the "Short Wave 
One ", that is, a rectangular 2oz tobacco tin forms 
the chassis and the lid is bolted to one edge, thus 
forming the front panel (see Fig. 3). It will be 
seen that only half the tin chassis is occupied and 
a small preamplifier could be built on the other 
half if so desired. 

The Components 

A DL33 valve was chosen due to its cheapness, 
small size and modest current consumption. It 
provides an output of about 270mW which is 
adequate for many listening requirements. 

Other components needed are three resistors, 
one potentiometer, two capacitors (one a small 
transistor type electrolytic) and a small pentode 
output transformer. The construction of this ampli- 
fier is even simpler than the radio, and needs really 
rro explanation. Reference to the diagrams should 
make this work perfectly clear. The layout of the 
individual components is not unduly critical. 

It is rather important that the output transfor- 
mer be securely bolted clown on the chassis. Shake- 

From 
receiver 

0/P 

VR1 
. 0.51,411 

From 
receiver 

O/ P 

L T.- 

L T.t 
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proof washers should be fitted beneath the nuts. 
Due to the small metal " chassis " used, it is 

possible that " buzz" from the transformer will be 
somewhat excessive. In such a case the transformer 
could be installed either on the loudspeaker chassis 
or inside the cabinet housing this unit. 

Power Supplies 

The h.t. current for the DL33 can be derived 
from the same 90V battery as used to supply the 
"Short Wave One ". The current consumption of 
the DL33 valve is only a little above 10mA. 

On /Off 
switch 

Volume 7//9AIltìt . 

s, 

DL33 

From 
receiver 

output 

M.0 

11-133"1 

To 
speaker 
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to loading effects on the regeneration of the 
receiver, but this should not complicate operation. 

Headphones 

If phone reception is required, a pair of high 
impedance headphones may be connected between 
anode and earth via a 0.01µF paper capacitor as 
shown in dotted lines in the circuit diagram. The 
output transformer must at all times remain in 
circuit. 

It is possible to mute the loudspeaker by arrang- 
ing for a " dummy load " resistor to be connected 

Fig. 3a (left) and b (right): Above and underchassis views respectively, showing component layout and wiring 

The filament of this valve requires a 1.4V 
supply, and a separate U2 or similar type of dry 
cell will suit for this purpose. The l.t. consumption 
is 0lA. Note especially that the filament require- 
ments of the DL33 are quite different to the heater 
requirements of the 955 acorn valve employed in 
the Short Wave One, thus a common source of l.t. 
current cannot consequently be used. 

Operation 
The volume control may have an optimum 

position about three -quarters along its travel due 

across the secondary winding of T1 in place of 
the loudspeaker speech coil. This would require 
the use of a single -pole changeover switch. The 
rotor of this switch should be connected to one 
end of the output transformer secondary, one pole 
connected to the dummy load resistor, the other 
pole to one end of the loudspeaker coil; the other 
ends of the resistor, speech coil and T1 secondary 
are connected together. 

The headphones may, of course, be freely con- 
nected or disconnected from the circuit without 
any detrimental effects occurring. 

TEST GEAR ACCESSORIES 
-continued from page 134 

Thus, the potentiometer must be adjusted to give 
the correct output. 

This can be computed algebraically as follows: 
Let the ratio of BC to AB be X to Y (see Fig. 

20(b) ). 
Therefore X +Y= 100f2. 
A 1052 resistor is in parallel with AB. 

Therefore Rab= 
1 1. -+- 

Y 10 

10Y 

10 +Y 
The required ratio of Rbc to Rab is 9:1 
Therefore X : 10Y 

= 9:1 
10 +Y 

and X +Y = ICO 
By working out these simultaneous equations in 

the usual way, we get the answer that Y must 
equal 31.652. 

If this calculation method is thought too complex, 
Abacs may be used. 

MEASURING THE GAIN OF AN AMPLIFIER 

As shown in Fig. 21, some form of indicator is 
used to measure the level of output of an oscillator. 
The attenuated output of this oscillator is fed into 
the amplifier, and the amplifier output level com- 
pared with that of the unattenuated oscillator. 

The attenuator is adjusted until these two output 
amplitudes are equal. When this is so, the amount 
of attenuation produced by the attenuator equals 
exactly the amount of amplification produced by 
the amplifier. 

The attenuation level is thus read on the scale, 
and the gain of the amplifier is known. 

Next Month tart 6 

www.americanradiohistory.com

www.americanradiohistory.com


June, 1964 PRACTICAL WIRELESS 137 

411....NM-NMMN-......1-1-.K,.N......1,N1....NN NY 
BRAND NEW AM FM (V.H.F.) RADIO GRA M 

CHASSIS AT £13.13.0 (Carriage Paid) 

Chassis size 15 e 6; x 5 /in. high. New manufacture. Dia. 141 x 4111. in 
2 colours, predominantly gold. 200- -250 v. A.C. only. 
Pick -up, Ext. Speaker, Ae., E., and Dipole Sockets. Five push buttons - 
OFF, L.W., M.W., F.M. and Grain. Aligned and tested. O.P. Tranaionner. 
Tone Control. 1000 -1900 M.: 200 -550 M.: 88 -98 Me/e. Valves EZOO reel.; 
ECM', EF'89, EABC80, EL84. ECCS3. Speaker 8 x 5in. and Cabinet 
to lit chassis (table model), 47/6 (post 5/ -). 
10 x bin. ELLIPTICAL SPEAKER 25/- to purchasers of this chassis. 
TERMS: (Chassis) £3.10.0 down and 5 monthly payments of £2.4.0. Cheap 
Room Dipole for V.B.F., 12/6. Feeder 6d. per yard. Circuit diagram 2/6. 
ALTERNATIVE DESIGN. LW. 1000 -1900 51. B.W. (9 - 15 Mc /s): 
M.W. 190 -47511.; V.H.F. 87 -100 Mcl-s: Crain. position. Otherwise similar 
to above chassis. Price 215.15,0 (care. paid). TERMS: £3.10.0 down and 
6 monthly payments of £2.4.0. 

(normally screwed to chassis) may be 

PUSH -PULL 
AMPLIFIER £5.5.0 

(6 /- Carr,) 

Brand new 2001240 A.C. mains. 
Base, treble and vol. controls, 
with valves EZ60, ECC83 and 
2 -EL84 giving full 8 w. Chassis 
12 x 3j x 31ín. With o.p. trans. 
for 2 -3 ohm speaker. Front panel 

removed and used as "flying panel ". 

LAFAYETTE BRAND TAPE 
FULLY GUARANTEED AT RECORD LOW PRICES 

MYLAR BASE ACETATE BASE 
Sin. Double play, 1,2200ft. 15/- 5in. Long play, 900ft. 
5 ;in. Long play, 1,20011.,, 15)- 51in. Long play, 1,200ft.., 
5 ;in. Double play, 1,8)0111. 22/6 7in, Long play, 1,800ft. .. 

n. Stand. play, 1.0:001. 12/6 MESSAGE TAPES 
o, Long play, 1,800ft. 19/6 Sin. -150ít. 

74). Double play, 2,400ít. 251- 3ìu. -225ít. 
P.V.C. BASE 3in.- 300ít. 
5in. Stamlard play, 600ft. 8/6 P. & P. 1/- extra per reel; 4 reels 
5iiu. Standard play, 850ft. 11/6 and over Post Free. 
Full range of triple play Lafayette tape now available on all size spools 
-prices on request. 

10 /- 
12/6 
15/- 

3/6 
4/11 

7/6 

SELF- POWERED VHF TUNER 
CHASSIS. Covering 88 -93 Me /s. Mallard 
permeability tuner. Dims. 10; x 4!. x 
5in. high. Valves ECC83 and EF89's 
plus 2 diodes with EZ80 rectifier, Maine 
transformer. Fully wired and tested. 
ONLY £7.17.6 (Tarr. paid). Room dipole 
12/6. Feeder 6d. per yard. 

SPECIAL OFFER PRINTED CIRCUIT AM -FM 
CHASSIS AT ONLY £9 

A small quantity of Printed Circuit chassis by famous manufacturer. 
Valves UY85. UCH81, UFS9, IJABC80, UL84 and UCC85. O.p. trans. for 
2.3 ohm speaker. Chassis 14 a 7 x 7in. Front controle concentric, left - 
Vol. and Tone; right -W /c and Tuning "Cold" centre knobs provided. 
2 -dial bulbs. Sockets:- AE, E; Eat. sp; P.U. Mains isolating tmnetormer 
free. Covers Long, Med., VHF (87 -101 Mc /e). Unused slightly tarnished, 
but not dirty; New Valves. Dial in gold and brown, size 13 x 3 }in. 

6- TRANSISTOR 
PORTABLE - Fully Built 

he "SCALA" for only £7,10.6, cary. 
paid. 84 x 2 51in. high. Choice of 
colours. Rexúe. M.W. and L.W. 
Ferrite aerial. Battery 2/9 extra. Printed 
circuit. Nicely styled. A professional 
job. 3lin. speaker. Fully tunable M.W. 
and L.W. Superhet circuit. 

100 mF. + 200 mF. ELECTROLYTIC. New 275 v. (350 v. surge), 
4in. x l ;in. dia., 5/- each. (Post 11 .) 
ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE 
STATED. TESTED BEFORE DESPATCH. 
Terms Available on Items over £5. Send 6,1. (stamps will do) for 20 page 
illustrated catalogue. Delivery by return. C.O.D. 2/- extra. 
ALL ITEMS GUARANTEED 12 MONTHS. VALVES 3 MONTHS 

GLADSTONE RADIO 
"SCALA", CAMP RD., FARNBOROUGH, Hants. 
Farnborough 3371 CLOSED SATs. 

"REALISTIC" 
'SEVEN' 

7 Transistor Superhet. 330 
Milliwatt output, 4 -inch speaker. 
All components mounted on a 
single printed ined circuit board 
size 5 . ( . In one complete 

emldv. Plastic cabinet, with 
carrying handle, size x 10 x 
3 /in. External Socket for car 
aerial. Ferrite rod aerial. 
Pice for the complete parcel 
including Transistors, Cabinet, 
Speaker, etc., and full Con- 
struction Data: £5.19.6 P. h P. 4 /6. 

PP9 Battery 3/9. Data and instructions separately 2/6. Refunded o you 
purchase the parcel. 

Any parts supplied separately. 

4 TRANSISTOR 
MINIATURE PUSH -PULL 

AUDIO AMPLIFIER 
HIGH IMPEDANCE 

PRINTED CIRCUIT, 4in. x 2;In. x 1 /iu. over traneformere. Output for 
3 -ohm speaker, Suitable for microphone, record player, guitar and 
intercom. 9 volt battery required. Frequency range 100 cps. to 25 Reps. 
Push /pull output class B instruction sheet provided. Fully wired 
ready for use. Two types. 200 mw, 29/8; 1 watt, 41/ -: P. & P. 2/4- 

THIS SUPERB SET for £9 
(Carr. pd.) 

6- transistor radio covered in sponge-clean 
Duracour fabric, in latest two -tone shades, 
M.W. and L.W. ferrite rod provision for 
car aerial, 2- colour scale. With PP9 bat- 
tery giving 300 hours use. Weighs under 
4 Ihs. With carrying handle. 12 x 7in. high 
x 4jin. at base tapering to 2111. at top. 
Brand new, fully guaranteed. 3 push 
buttons. Superhet circuit. Sin. L.B. 

5 WATT AMPLIFIER 
Our price ONLY 56/- (poet 51-); a few hundred only; valves &F91 and 
EL84 with metal rectifier; 6 x 4 x Olin. high (5in. over EL841. Mains 
trans. and op. with vol. and tone controle; ouott; co -ax, input. 

GRAMOPHONE AMPLIFIERS AND PLAYERS 
11 watt type. With Sin. speaker. Baffle 131 x 7 }in. 200- -240 v. A.C. 
EL84 and Rectifier. Tone and Volume. On /off switch. Two knob.. Ready 
to play. 49/6, post 5/-. 
4 watt type. Valves UY85, UF80 and UL84. 200 -240 v. A.C. Covered 
battle 131 x 7 /fn. (bin. speaker). 3 front controls; balls, treble, on-off/vol.. 
69/ -, post 3, -. Double wound mains transformer. 
Cabinet to fit either type with plain motor board £3. raer. pd. Complete 
record player in beautifully styled cabinet, fully built (NOT A KIT) 
210.17.6, with UA 14 4 -speed autochanger or with Garrard AutoaBna 
4 -speed auto -changer 111.5.0. 

HIGH QUALITY PUSH -PULL OUTPUT 
AMPLIFIER 

Chassis 30 x 7; x 7 /in. high over trans. Used, guaranteed and in excellent 
order. New valves EZ40, ECC83 and 2 x EL41; 8 watts. Mains trans. 
tap('.i1 200 -250 volts. O.p. Trans., for 3, 8 and 15 ohm. Choke smoothing. 
Do -- id., and tone controls. For tuners, Record Players, etc., £8.16.0. 
Y.:. '. t We ran modify for Guitar input for 15f- extra. 

TRIPLE -FOUR STEREO PUSH -PULL OUTPUT 
AMPLIFIER 

Chassis 101 x 4; x 4;in. high. New production. Valves 4 x ECL83 and 
1-ECC83. Two metal recta. Mains trans. and 2 O.p. trans. separate 
control panel 7} x 4in. containing Mono /Stereo switch; balance; voL; 
treble; bass. Brand new, £7,17,6, P. & P. 6/ -. 

4 -SPEED AUTOCHANGERS 
BSR -UA14 £5.19.6 
GARRARD AUTOSLIM £6.10.0 
STEREO £7. 5.0 
AUTOSLIM DE LUXE AT6 £10.19.6 
STEREO £11.10.0 

Carr. 5/- each. 

BATTERY ELIMINATOR 
For 4 Low Consumption Valves (96 ranges) 90v. 15 mA and 1.4v. 125mA, 
45/- (4/- post). 200 -200v. A.C. Also for 250mA, 1.4v. and 90e. 15mA at 
same price. Two separate unite to replace existing batteries 4 s 34 x 21in. 
and 3 x 24 x Olin. 

13 x 8 in. LOUDSPEAKER 
Three ohm. Ceramic magnet of latest type. BRAND NEW. 

42/6 (post 3/6) 

HEATER TRANSFORMER 
Maine Input giving 6.3v. 2 amp. Size 22 x 20 x lin. (251n. over winding) 
5/6 ea. Lees 10% for 12, or 20% for 50. P. 8 P. 2/- for 1 to 0, post free 
more than six. 
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Sub -miniature 
Electrolytics 

for Transistor 

Circuits 

T.C.C. 
TYPE 

No. 

Case Size 
in inches 

Maximum D.C. Wkg. 
Voltages and Cap. (o.F) 

D L C 3V. 6V. 9V. 12V. 1SV. 25V. 

CE.2 'V' or 'H' } a 0.07 8 6 4 3 2 - 
CE.3 - 1$ 0.1 25 ..20 15 10 6 4 

CE.4 -,,,, } 0.1 40 30 20 15 8 6 

CE.5 } ,z 0.14 50 40 25 20 10 8 

CE.6 } 3 0.14 80 60 40 30 IS 12 

CE.7 ,sa } 0.18 100 75 50 40 20 15 

D L C 3V. 6V. 10V. ISV. 25V. 50V. 

CE.8 ,. } á 0.14 100 80 60 40 25 8 

CE.9 ., 0.2 250 200 160 100 60 20 

V - Vertical Mounting H - Horizon al Mounting 

THE 
Radio Division 

TELEGRAPH 
NORTH ACTON 

June, 1964 

Operating Temperature Range. -20 °C. to 
+ 60 °C. 
Connection wires are welded for low resistance 
contact, and solder- coated for ease of assembly, 
the standard length being 1f" for the horizontal 
range, cropped to -r" long for the vertical range. 
The capacitors are in insulated seamless alumin- 
ium cases, sealed with a synthetic rubber bung. 
Cap. Tolerance. The standard tolerance of 
all capacitors is -20% + 100% of the rated 
capacitance. 
Leakage Current. CE.2 -7 may be determined 
from the following: 1 (µA) =01 C.V. -{- 10 at 
applied working voltage and at 20 °C. CE.8 -9 
may be determined from: 02 C.V. + 20 at 
applied working voltage and at 20 °C. 

CONDENSER CO. LTD. 
LONDON W.3 Tel. ACOrn 0061 Telex: 261383 

(also at) CHESSINGTON, SURREY & BATHGATE, SCOTLAND 

This is a page from our Catalogue. 
If you think that the other 
199 pages would interest 
you, send Coupon 

below, with 4/ AO. 

B.B.C. Band 4 

No. Ma 

A34A B.L 
A34B B.L 
A34C B.L. 

'Wut. Band2 
A26 wai. FML 14 

A'27 wat. ,.11.13/. 
Ant. 2l42ß 

ASO Ant. 21411Aor 

,,t Ant. 214190 

A32 Ant. 224 

A1 Ant. 22419M 

p}4 Ant. 
3 2341914 

11111IIIII1II`IMolilllllllillltmu,^ 

TCNAM) IN. 
RIAL ACCESSORIES 

o. d. 

e.. ..ae ..._ 

t 
t4 l3 

IILIIIIIUII 
Dtstrfp'ion ' 1ft 

MakerNo. or TYee yetemeat wish mast clamp 
t comp 1 Please write your name and address in block capitals 

514A 
5<lem with mast clamp 

loi4A 
10-element the 

above aerials cover a 
NAME 

Lnn adjustable 
dipole: 

Lott`tkmcnt 
Lott 3 

ole wall mounting 
Ouuide dip 

Outside dipole with sta 6. m 0r,ui 

Outside dipole with chi 

Ootside' H" with rsal 
1.044100h! 
5 t ' 

Outride "H' with chimney 

Outside 3e1erapt wits elsisss 

ADDRESS 

-7 
1 

1 

HOME RADIO LTD., DEPT.PW., 187 LONDON ROAD, MITCHAM. 
L 
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A MINIATURE STABILIZED POWER SUPPLY TO 

RUN TRANSISTOR PORTABLES FROM THE MAINS 

A Transistor Radio 

MAINS UNIT 
BY R. LEYLAND 

ASMALL radio that has no visible external 
connections and can be freely moved around 
is more attractive than the captive set tethered 

to a mains socket. Nevertheless batteries become 
run down, and where a set is in constant use, there 
is something to be said for a mains unit which can 
be substituted for the battery, so enabling it to be 
run at negligible cost. 

Removal of the mains unit and replacement of 
the battery power pack, makes the set completely 
portable again, and the mains unit, not being 
integral with the receiver, does not add to the 
weight; but in point of fact the battery may itself 
be slightly heavier than the mains unit. 

Switch 
There is a minor disadvantage of such mains 

units in the hands of non -technical users. 
Accustomed to switching off at the volume control 
of their transistor radio, they may be unaware that 
this leaves the mains unit still drawing a small 
current from the mains. It is therefore preferable to 
switch off at the wall socket. Incorporating a neon 
indicator as a reminder if possible. On the other 
hand, the idea of a mains switch on the volume 
control with a two -pin connector should be 
rejected because of the proximity of the low - 
voltage wiring of the transistor receiver. 

Leaving the transformer connected to the mains 
does not necessarily involve much risk. Bell trans- 
formers, for example, are intended for continuous 
working, the bell -push being on the low- voltage 
side. 

Centre -tap 
Some transistor sets require a centre -tap on the 

battery. This is the connecting point for the high - 
impedance loudspeaker, where the output stages 
are of the single -ended push -pull type. To avoid 
the need for a centre tap on the mains power unit, 
the best plan is to connect a 1,000 .F capacitor (25V 
working) between the loudspeaker and the positive 

supply line of the receiver. It must be connected 
the right way round, negative to the loudspeaker. 
This capacitor has a reactance of only 1.6ft at 
100c/s, which is negligible compared with the 2511 
or more of the loudspeaker. 

Transformer 
Power requirements of a transistor radio are 

small and can be adequately met by a power unit 
built around a miniature bell transformer as shown 
in Fig. 1 on the blueprint. The bell transformer in 
this design, delivers up to 8V; 3, 5, or 8V being 
available at 0.5A for an electric bell, according to 
the loudness required. This 8V is the r.m.s. 
value, and it will be recalled that the peak value 
is 1.414 x 8 or 11.3V. It is therefore feasible to 
derive the 9V direct current supply for a transistor 
radio without resort to complications such as 
voltage -multiplying rectifier arrangements. 

It is, however necessary (for this particular 
application) to work the transformer from a mains 
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voltage of 240V. Those who have lower mains 
voltages would find it necessary to modify the 
transformer. The turns per volt figure is 27, so 27 
turns would have to be removed from the primary 
for every volt downwards from 240. As the wire 
of the primary is rather fine, it might be preferred 
to increase the secondary turns instead. This would 
involve rewinding the secondary with finer wire. 
The present winding consists of 216 turns of 
28s.w.g. enamelled wire tapped at 135 turns. 

If it is found necessary to attempt modification, 
the greatest care should be taken over insulation, 
and careful checks should be made on the output 
voltage before putting the mains unit into service. 

Rectifier 

The choice of a rectifier is important. If we 
use the older types of rectifier, i.e. selenium or 
copper -oxide; or if we employ a point- contact 
crystal rectifier, the output voltage will be far too 
low. It is essential here to use a high -efficiency 
rectifier of the junction diode type -either 
germanium or silicon. The latter has the 
advantage that it can work at much higher 
temperatures. A silicon junction diode is used in 
this mains unit, although the temperature remains 
quite low. 

Because of the rapid response of a junction 
rectifier, it is now standard practice to protect 
the larger junction rectifiers by means of special 
auxiliary selenium rectifiers wired across them. 
At very low voltages this is not however usually 
considered necessary, and a circuit for reducing 
possible- voltage spikes has not been included. 

Ripple 

The current requirements of a transistor radio 
may be smaller than that of a valve radio, but 
as the voltage is very much lower, the consequence 
is a very low value of load resistance on the power 
supply. Accordingly a much larger reservoir 
capacitor is needed to obtain an adequate value 
of time- constant in order to suppress ripple 
sufficiently. Fortunately a 1,000µF capacitor with 
a working voltage of 15V can be quite small in 
physical size, enabling the dimensions of the 
power unit to be kept to slightly less than those 
of the equivalent battery. 

Peak -to -peak ripple in the output appears to 
be a substantial fraction of a volt, but it is not 
audible in the average transistor radio with push - 
pull output stage. There is however an audible 
buzz in the receiver if the connections A -B in 
the circuit diagram are made the wrong way 
round. This is because of the stray capacitance 
between the primary and secondary windings of 
the mains transformer, which does not of course 
have an electrostatic screen between the windings. 
This buzz does not occur if the positive line of 
the receiver connects to the inner side of the 
transformer secondary as in the circuit diagram. 

Zener Diode 

By comparison with a battery which has a 
source resistance of about 8íl, a miniature mains 
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unit, if no Zener diode were added, would have 
a source resistance of between 30 and 5052. This 
would correspond to rather poor regulation; the 
voltage to the receiver would vary too much, and 
to avoid tao large a fall in voltage at full volume, 
the voltage at low volume would have to be 
higher than that of a battery. Better regulation 
can be secured by incorporating a Zener diode. 

These voltage -stabilizers are types of silicon 
junction diodes connected so as to pass a reverse 
current -if connected the wrong way, a large and 
damaging forward current would flow. Note that 
the two diodes are in series opposition. 

The usual way of employing a Zener diode is 
to supply it through a series resistance from a 
well- smoothed d.c. supply. It is, however, also 
possible to use them as peak limiters even on a.c., 
again with a series resistance. There must always 
be a series resistance, but in this mains unit the 
resistance inherent in the transformer windings 
will suffice. 

Peak Limiters 

When used as a peak limiter, the Zener diode 
passes a heavy pulse of current on the peak, 
lasting possibly one millisecond. Simple calculation 
shows that in this circuit the series resistance 
present will restrict the pulse to considerably less 
than IA (not to take into account core 
saturation), and most Zener diodes have pulse 
ratings equal to or in excess of this. The series 
resistance also protects the electrolytic capacitor 
against the switching -on surge. 

A 9V Zener diode of adequate wattage rating 
should be used. Individual Zener diodes differ in 
voltage, but a tolerance of t5% on a nominal 
voltage can be obtained. 

As shown in the graph, Fig. X, the unloaded 
voltage will be anything from 8.55 to 9.45V. The 
average Zener current will vary even more widely- between 30 and 60mA over this range. 
The large current taken by the lower voltage 
diodes when put into this circuit can be reduced 
by including a series resistance of a few ohms, 
and this would certainly be necessary if Zener 
diodes of lower nominal voltages were used. 

The transformer secondary has a d.c. resistance 
of 2.852, the primary 1,350íl, the latter having the 
effect of an extra 1.511 in the secondary, making 
a total of 4.3f2, which is further increased by core 
losses, etc. A resistor of 2 or 3íl could be added 
with a diode at the lower fringe of the voltage . 

tolerance, but is not really necessary, and none 
can be added with diodes at the upper fringe. 

Regulation 

As the regulation curves with a Zener diode 
show, there is a considerable improvement over the 
unregulated supply, and at moderate currents the 
regulation is nearly equivalent to that of a battery 
normally used for ,currents up to 50mA. 

The battery has of course excellent regulation, 
but at excessive currents polarisation occurs and 
the voltage begins to sag. The service life may 
be taken as the period from 9 down to 6V, reached 
in about 150 hours intermittent use at 25mA. 
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Fig. 5: The assembled Box. 

Initially, the voltage of a new battery is some- 
what above 9V. 

Construction 

Besides the transformer, the circuit of the mains 
unit contains only three other components. These 
are mounted on a small panel fitting vertically 
in a box under the transformer (Fig. 4). 

The box is made from small pieces of hin. 
insulating material glued together with impact 
adhesive, and is double -sided for robustness. The 
inner box fits into the transformer base, and the 
whole power unit is secured together by a pair of 
6B.A. bolts I }in. long. The various pieces of 
laminated plastic sheet which go together to make 
up this box are drawn in detail in Fig. 3. These 
pieces are marked A to M and the method of 
assembly is clearly indicated in Fig. 5. 

To ensure electrical safety, a cord grip con- 
sisting of a curved channel between two shaped 
pieces of fin. hardboard is provided at the end 
of the transformer where the mains flex is 
connected, with a removable cover fastened by 
two small bolts (items 1, J and K). This is 
necessary because the bell transformer is normally 
intended for permanent installation, whereas in 
the radio mains unit the flex may be subjected to 
movement and strain. 

At the other end is a connector panel.(G and H) 
cut to seat a pair of battery connectors which are 
firmly glued on with impact adhesive. (Use a tube 
of the adhesive for convenience. Spread thinly. 
Leave for 15 minutes and then carefully first 
position and then press the parts together.) 

The narrowness of the end of the box does not 
allow the connectors to be spaced more than fin. 
apart, while on a battery the spacing is i jin., and 
this means that short -circuits must be guarded 
against by wrapping with insulation tape the tags 
on the battery connectors of the radio set used 
with the power unit. To position the connectors 
on one of the longer sides of the mains unit 
instead, though possible, would not give as neat 
an appearance. 

Markings on the transformer case show the 
proper end to which the mains flex is to be 
connected. At the other end it is unnecessary, to 
cover the low voltage leads, and by transferring 
one or the other of the leads to the centre 
terminal. lower output voltages could be obtained 
if desired, but these would be unstabilized, as the 
9V Zener diode will then be out of action. 

In running tests lasting several hours the mains 
unit has shown no tendency to overheat, and even 
with a Zener diode at the lower limit of the 
voltage tolerance, remains quite cool. Its perfor- 
mance has been entirely satisfactory in a 
transistor radio in daily use. 
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on the 
Short Waves 

A MONTHLY COMMENTARY BY J. GUTTRIDGE 

FIRST of all this month let's have a look at 
conditions on the amateur bands. The 160m 
band (the lowest frequency amateur band) can 

really be considered as a medium wave band. This 
means that during daylight hours only fairly local 
stations can be heard. At night the range increases 
considerably. 

Daytime range on the 80m band is also 
somewhat limited but at night things improve 
tremendously. At present really long- distance 
work is possible, especially on c.w. 

Forty metres is by far the most congested band 
in the United Kingdom. During the day it is 
crowded with stations from all parts of Great 
Britain, with the odd North European breaking 
through. During the night it is the lowest amateur 
meter band on which really long- distance working 
is possible regularly at present. 

But if you want to hear really long- distance ham 
stations during daylight hours 20m is the best 
band to try. Conditions are still, however, falling 
off fairly quickly with the advent of darkness. 

Fifteen metres should give quite good daylight 
listening over long distances, although it will not 
be as consistent as 20m. After dark the band is 
useless at present, although things should pick up 
again very soon. 

No long- distance reception is likely at present 
on 10m, although very local stations are likely to 
come in. This band is also a popular one for the 
mobile hams -that is, those who operate from 
cars. 

Obviously as the ionosphere is continuously 
changing these can only be average conditions, so 
don't be surprised if you find stations coming in 
which are theoretically impossible to hear! 
Fortunately we are now well over the hump as 
far as this winter is concerned. Conditions on the 
higher frequency band are getting better almost 
weekly. 

Newcomers are often at a loss to find sources 
of news and general information on short -wave 
happenings. Here are some suggestions: 

For amateur band listeners there is probably 
nothing better than the Radio Society of Great 
Britain's Bulletin, issued only to members. The 
society's address is New Ruskin House, Little 
Russell Street, London, W.C.1. On general 
bookstall sale is "Short Wave Magazine ", intended 
mainly for transmitting amateurs but containing 
much data on ham band activities of use to the 
listener. 

Broadcast band listeners have several sources of 
information. Most comprehensive of these is the 
"World Radio and Television Handbook ". In 
its 266 pages it gives frequencies and transmission 
times of just about every short, medium, v.h.f. and 
TV broadcasting station in the world. A 
supplement is published in June giving the 

summer schedules of the major stations. Both 
publications can be obtained through bookshops 
or from Wm. Dawson and Sons Ltd., Cannon 
House, Macklin Street, London, W.C.2. Prices, 
excluding postage, are it 2s. for the handbook 
and 1ls. for the supplement. 

Things change so quickly, however, that these 
two publications can only be used as a base on 
which to build. A fortnightly bulletin is available 
direct from the publishers of these handbooks but 
is probably a bit costly for the ordinary 
enthusiast. 

His best source for follow -up information is the 
bulletin of one of the numerous short -wave 
clubs. The two main clubs in this country are the 
International Short Wave Club, 100 Adams 
Gardens Estate. London, S.E.16, and the Inter- 
national Short Wave League, 12 Gladwell Road, 
London, N.8. 

Other sources of information are the special 
bulletins broadcast by the stations themselves. 
More about these next month. And now for some 
news of our own. 

Radio New York Worldwide (mentioned last 
month) has made some changes. Full details are 
not yet available but at 1500 GMT it is using 
11875/11950/15440/17760kc/s and at 1940 GMT 
is on 15440 and 11900kc /s. 

The Swiss Short Wave Service, Berne, now 
operates its summer service. The main change is 
that the emergency winter English transmission 
to the British Isles in the morning has been 
dropped. The evening British Isles transmission is 
now for 1845 -2015 GMT on 7110/9665kc/s. Full 
details of all the changes are contained in a 
booklet available free of charge from the station. 

Kol Zion's summer schedule is now effective. 
Its English broadcast to Europe is from 2015- 
2045 GMT on an out -of -band frequency - 
9009kc/s. This station's address is Broadcasting 
House, Jerusalem, Israel. 

Radio Denmark (Radiohuset, Copenhagen V, 
Denmark) in its summer schedule changes from 
9520kc /s to 15165kc /s for the 0900 -1000 GMT 
transmission beamed to the Far East (heard in this 
country) and for the 2145 -2245 GMT transmission 
to South America. 

. Test transmissions have been going out from 
Radio Nederland, Wereldomroaep (P.O. Box 222, 
Hilversum, Holland) to the Netherland Antilles. 
Good reception in London at 2130 GMT on 
15425kc/s. 

Finally from Argentina, Radio Nacional 
(Ayacucho 1556, Buenos Aires), transmits to 
Europe daily from 1900 -2300 on 11710/11780/ 
6090kc /s. There are one -hour transmissions in 
Spanish, German, Italian and French. The 
English transmission from 2300 -0000 is on 
11710kc/s only. 
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A New Build- and -Learn Series -4 

The "JUNIOR" Crystal + 1 
This series of receivers was designed primarily to give practical aid to 
students at an Evening Class. The circuits are unusual, but not novel. The 

final stage receiver described this month is much more sensitive than most 

two transistor receivers, but is not more difficult to build. 

The text is written for the young beginner and naturally more advanced 

readers will find some of the information superfluous. The author is sure that 
any beginner will be able to make this radio as a result of this article. 

CONTINUED FROM PAGE 86 OF THE MAY ISSUE 

IT is now proposed to convert the present 
receiver to two -band operation by adding a 
medium wave coil. Full details for winding this 

coil are given in Fig. 14. The long wave coil 
already fitted to the ferrite rod is left in place (or 
the rod slid out temporarily) and the medium wave 
coils are wound at the other extreme end. 

A layer of card is fixed with Sellotape and 
then, starting with a knotted piece of wire, 66 to 
70 turns of 26s.w.g. enamelled wire is put on, each 
turn being close up against the previous one. 
About fin, further towards the end of the rod 
another similar coil is wound with only 14 turns 
-this is the feed coupling winding. Over the top 
of this latter winding is wound about five turns of 
thin plastic- covered wire for feedback purposes. 
All coil directions are important and Fig. 14 
should make them clear. 

Testing on Medium Waves 

Testing the performance on medium waves is 
best done now by unsoldering the long wave coil 
from the chassis and connecting the medium wave 
one in its place. The coils exactly correspond 
and ends A, B. C, D, E and F correspond to M, L, 
K. J, G and H. 

The ferrite rod is inserted and the receiver tested 
to make sure reaction is effective at any position 
of VC1 by the use of VC2. If reaction is over - 
effective, as it will be with a good r.f. transistor, 
then the feedback coil (GH) may be shortened one 
turn at a time. If feedback is ineffective the coil 
may be increased, but if the coil directions are 
correct this will usually be due to a low battery or 
poor 0C44. 

The whole of the medium wave band is covered 
and Luxembourg can be received but tuning for 
maximum sensitivity on medium waves takes some 
practise, since the reaction setting is quite critical. 
Thirty or forty stations should be easily obtainable 
in the evening on the medium wave band but 
daytime reception may be limited to the reception 
of only two or three stations. 

'When tested the long wave coil is replaced and 
the receiver tested again on long waves to ensure 
that its original performance has not been 
impaired. 

BY E. V. KING 

Practical 
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L5 V L6 L7 

M Theoretical L K J H G 

Fig. 14: Medium wove coil winding details. 

Fitting the Wave Change Switch 

The fitting and wiring up of the wave change 
switch S2 is perhaps the most tricky part of the 
wiring for the beginner to handle. However, 
everything has so far been tested and careful step - 
by -step testing will ensure success in the fitting of 
the switch. 

Long Wave Switching 

Leave the medium wave coil aside for the 
moment. The long wave coil is now working on 
the receiver. Examine the rotary switch carefully 
and fit it in the vacant hole orientated in the 
manner shown in Fig. 16. Note carefully that each 
of the four sections of the switch exactly faces one 
of the four sides of the receiver. This is very 
important for the beginner to observe. 

www.americanradiohistory.com

www.americanradiohistory.com


144 PRACTICAL WIRELESS 

1. Remove wire from A to the 
tuning capacitor VC1 and fix 
it to tag A of the switch 
(Fig. 16). Now wire the 
tuning to centre tag 1 on the 
switch. Put the switch in the 
correct position for 1 to 
contact A and test the 
receiver. 

2. Remove the wire from F to 
reaction capacitor. VC2 and 
solder it to F on the switch. 
Join VC2 to the centre tag 2 
on the switch. Test again. 

3. Repeat similar procedure 
with tag C and centre tag 3. 
Test again. 

4. Repeat with tag D and centre 
tag 4. Test again. 

The receiver should now work 
exactly as before the switch was 
fitted provided the switch is 
fitted in the back of the box and 
turned to "long waves ". 

To rotors 
of 

reaction 
Capacitor 

VC2 

June, 1964 

To stator of 
tuning capacitor 

vct 

To 
junction 

R1,R2 

To base 
0C44 

A M 

o switch connections 

Fig. 16: The wavechange switch connections. 

Fitting Medium Wave Coil 

The medium wave coil is now slid on the ferrite 
rod and the assembly attached to the plastic board 
with loops of thread. The wires are shortened 
as necessary and are then soldered to their correct 
tags. 

standard plastic sandwich box (such as sold by 
many chain stores) will make an ideal case. The 
spindles of the controls are cut to about gin. in 
length and the chassis applied to the box. Marks are then made for ¡in. diameter holes for the control spindles. 

Extra nuts are then obtained 
R5 for the controls so that they may 

Ti 
100k0 be placed on the outside and will 

1 

blue C5 Phones in fact hold the chassis to the box. 
I, 

blue 
brown O.01p 

Fig. 2(d) in the first article of this 5 ct sóÓ 
IRt 

3.3:1°0' ó series shows the general idea. 
so pP 1501(0. ó ó 2ss Tr2 

In the prototypes the author 
fitted a small jack plug into the 

Note: red 
o side of the box and wired it to the 

AN rotors 
yelbw 

oC72 phone tags. 
oa 

S2 
22kn rI The battery may be fitted 

ganged L secured with rubber bands or it L l ' tóó F 
may simply have plastic adhesive 6: Tri 

25V ° tape fitted over the ' 0C44 Cg e Ive connec- 
tsopF t bons and be left iII, b an 

s 
arrangeloose ment will do 

t he 

no 
ox. 

harm 
Such 

as pace within 

within 

the case 
°o r- is fairly limited. 
ó t 4 èi The appearance of the set will 
a0 be improved if the inside is coated 
0d 

+ with gloss enamel and transfers 
used on the outside. L3 R2 R3 There is just room for an 8011 tokn T vc2 471(0. or similar reed type earpiece to be 

El F 3P° fitted in the back of the box and 
. in some locations the volume 

given is well worth this addition. 
Fig. 15: (he final stage circuit with both medium and long wave coverage 

A somewhat easier and neater 
way to fit a small loudspeaker Tags L and H are joined to tag B. The other of this type is to use the slightly longer sandwich tags, M, K, J and G (Fig. 16), are now joined to box, where there is room for even a tin. standard the corresponding tags on the switch. The wiring speaker unit. If this is fitted then a special single - is now complete and since the coil has been tested ended transistor output transformer is required the receiver should now work on either waveband. and the high impedance side is connected to tags 

Fitting the Receiver into a Case Y and Z and the low impedance side to the 
speaker tags. 

The size of the receiver chassis is such that a -continued on page 149 
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TOP QUALITY -LOW COST / C`AMATEUR RADIO EQUIPMENT 

BUILD YOUR SHORT WAVE LISTENING STATION WITH CODAR -KITS. 

CR 66 COMMUNICATIONS * P.R.30 R.F. PRESELECTOR * 
RECEIVER 

Frequency range 1.5 -30 Mc /s. Substantially improves the perform- 
ance of any superhet receiver 

G4HZ writes . I am 
delighted with it, it improves my 
Eddystone 640 in all respects. 
The difference with the Pre - 
selector is fantastic, a weak 
signal on 15 metres about 52 
changed to S8. On the L.F. 
Rands, unwa,.ted noise and 
mush is cut out. 
G3RIA writes ... The results 
in conjunction with my Eddy- 
stone 888 are amazing. Signals are twice as strong with much 

higher signal' noise ratio. A first -class product well worth the money 

The P.R.30 uses EF183 Frame Grid R.F. Amplifier and provides 
up to 20 dB gain. Features include vernier tuning, gain control, 
elector 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). £4. 1 

7 .6 Carr. 3t6. 

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.O Carr. 316. 

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: ECH8I, EBF89, ECC8I, EL84, 

EZ80, EM84. Tuning Indicator. Modern styling in Silver Grey 

Cabinet 16.x 6( x 8) in. 
Complete Kit, 17 -page Instruction Manual ... £19. 2.6 

Ready Built £21.12.6 

"S" Meter Model Kit £21. 2.6 

Ready Built £23.15.0 

Carriage on all models 61 -. H.P. Terms available on request. 

CODAR -KIT 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 213 ohm speaker. 
* Valve line-up: ECC8I /EL84/EZ80. * Front Panel. Silver and Black, control knobs Grey. 
* Provision for panel phone jack. 

Superb modern styling and Top quality components throughout. Complete CR 45 CODAR -KIT, with valves £7.5.,0 Carr 4 f6 
and 3 Coils, 10-28, 25 -75, 60-176 metres. Instruction Manual I I pages, less Cabinet p 
CR 45 Cabinet Silver Grey 12 x 5J; x Tin. 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. 

* NOW AVAILABLE -* 
RQ IO "Q" MULTIPLIER /FILTER 

The new CODAR RQ 10 "Q" Multiplier can be used with any 

superhet receiver employing an I.F. between 450 and 470 Kc /s. It 
provides a considerable increase in selectivity for either peaking 
or rejecting a signal on AM, CW or SSB. Both PEAK and NULL 
functions are tunable over the receiver I.F. passband. 
Model RQ 10 for external power supplies 180 -250 volts at 5 mA, 
6.3 volts 0.3 amp (obtainable from receiver). £6.15.0. Carr. 31 -. 

Model RQ 10X self -powered version for 200 -250 volts AC. This 

model has accessory socket to provide up to 225mA at 200 volts 
H.T. and 6.3 volts I amp AC for other accessories. E8.8.0. Carr. 316 

*Both models are ready built with all cables, instructions. 
CODAR AERIAL KIT., 50ft. of high quality stranded copper 
aerial wire. 4 porcelain insulators. Instruction leaflets giving 
details of 5 simple aerial systems suitable for general coverage or 
the Short Wave Listener. 816 post free. 
CODAR -COIL AIR SPACED COILS. A range of over 45 

different air wound coils from * to Sin. diameter, suitable for all 

applications, receivers, transmitters, aerial tuner units, etc. 
Full data on request. 
Coming shortly. Miniature low power Transmitter, IO watts for 
160/80 metres. Cat. No. A.T.S. 

* THE SUPER CLIPPER * 
* Peak Performance short wave 

battery receiver. * Large precision dial, dual slow 
motion drives. * Bandspread on all Bands. 

* High gain valve /transistor hydbrid 
circuit. * 2 Mullard transistor amplifiers, 
pre -assembled and tested. * Low loss polystyrene plug -in coils, 
factory aligned. * Batteries last months. 

Easy to assemble, this famous Short Wave Receiver brings a 

new world of listening pleasure to your finger tips. Complete 

SUPER- CLIPPER CODAR -KIT, valve, transistors, 2 Coils 20 -60, 

55 -180 metres. Instruction Manual 7 pages, 8816, carr. 216. 

Front Panel Silver Grey, IO x 71in. 619 extra if required. Extra 

Coils 419 each. 

CODAR -KITS are famous for PEAK PERFORMANCE, EASY TO FOLLOW INSTRUCTIONS, CLEAR PICTORIAL 

DIAGRAMS. Some of the Top Quality names who supply material for CODAR -KITS ... MULLARD, BRIMAR, JACK- 

SON, DENCO, ELECTRONIQUES, THORN, A.E.I. etc. etc.... only the best is good enough for the high CODAR stan- 

dards which make complete success certain. 6d. in stamps brings illustrated leaflets. 

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

G3IRE CANADA: CODAR RADIO OF CANADA, TWEED, ONT. G3HGQ 
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NEW BRITISH RECORDING TAPE 

ti/nridiúm Ltd S 

ELCOT LANE 
MARLBOROUGH WILTS 

TELEPHONE: 657 and 658 

WIDE BAND 

UHF AERIALS 

for BBC2 now 
and ITV 2 

FIVE 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 Gain 
OB 

B/F 
Ratio Retail 

Price 

OF /H3 3- ELEMENT, HEAD ONLY 
with CLAMP 

7.0 18.0 3116/6 

OF /H5 5- ELEMENT, HEAD ONLY 
with CLAMP 

8.25 19.5 36/6 

OF /H7 7- ELEMENT, HEAD ONLY 
with CLAMP 

10-5 24.5 41 /- 

JF /HI0 10- ELEMENT, HEAD ONLY 
with CLAMP 

12.5 26.0 47/- 

JF /H12 12- ELEMENT, HEAD ONLY 
with CLAMP 

13.5 28.0 51f- 

JF /H 14 I4- ELEMENT, HEAD ONLY 
with CLAMP 

15.0 29.0 551 - 

IF /H18 I8- ELEMENT, HEAD ONLY 
with CLAMP 

16-25 30.0 701 - 

1F /H22 22- ELEMENT, HEAD ONLY 
with CLAMP 

17.0 31.0 851 - 

PLEASE STATE LARGE OR SMALL CLAMP REQUIRED 

Passions Manufacturer, Bulk purchase, genuine recommended Tape Bargain. Uneouditional Guarantee. Fitted Leader a Stop Foil. (except lin.). 
Standard Long Play D'ble Play 

(PVC base) (PVC base) (Mylar base) Triple Play 
Mn 150ft. 3/9 225ft. 4/9 300ft. 6/6 31n. 450ft. 12/ Sin 600ft. 11 /6 900ft. 15/- 1200ft. 23/8 4in. 600ft. 26/- 

53in. 850ft. 14/8 12001í. 17/6 1800ft. 29/6 
71n 1200ft. 17/6 1800ft. 22/6 2400ft. 87/8 

Pont and Packing -30s. Reels, 6d. Each additional Reel, 3d. 
4in. to lin. Reek, 11-. Each additional Reel, 6d. 

EMPTY TAPE REELS (Plastic): 3in. 1/8, 41n 2/ -, 5in. 2/ -, 531. 2/-, 71,,. 2/8. PLASTIC REEL CONTAINERS (Casettes): 3in. 1/3, .5in- 1/9, 51m. 2/ -, 7m. 2/3. 

Condensers -Silver Mica. All values 
2pF' to 1,000pF, 8d. each. Ditto. 
Ceramic. 93, Tub. 450V T.C.C. etc. 
0.001 mFd to 0.01 and 0.1/310V. 
9d. 0.02- 0.1 /500V., 1/ . 0.25 Hunt, 
1 /6. 0.5 T.C.C. 1/9, etc. etc. Close 
Tot, S /Mioas -10 % 5pF.500pF 8d. 
600.5,0005F, 1/ - 1% 2pF- 100pF, 
9d. 100pF- 500pF, 11d. 675 p F, 
5,000pF, 1/6. Resistors -Full 
Range 10 ohms -10 mega ohm. 20% 
} and 4W, 3d., 3W bd, (Midget 
type modern rating) 1W, 6d 2W, 
9d. Hi Stab. 2% (W, }W, 84. (100 
ohms -1 meg. ). Other value. 9d. 
I% 4W, 1 /6, etc. etc. 

DE -LUXE 
RECORD 
PLAYER 
KIT 

Incorporating 
4 Sp Garrard 
Auto -ohm unit and Millard latest 
3 w. amplifier (ECL 86 and EZ 80), 
vol., base boost and treble control., 
with 8' x 5' 10 000 One speaker. 
Superb quality reproduction 
Contemporary styled 2 -tone cabinet, 
charcoal -grey and off -white with 
matching blue relief. Size 174' z 16' e'. 
COMPLETE KIT £13.19.6 Carr. and ins. 10e. a7 .7 
cct. A Con. details 2/6 (free with kit). 

Volume Control.-5K -2Meg. ohms, 
3in. epindlea Morganite Midget 
Type lain diem. Guar. 1 year. 
LOG or LIN ratios less Sw. 3/ . 
D.P. S. 4/6. Twin Stereo less Sw. 
8/6. DP. Sw. 8/6. Specials to Order 

TYGAN FRET (various patterns) from 
/- eq.ft., any size to 6 inches cut. 

VYNAIR ditto. 2/- eq.ft. 
EXPANDED ANODISED METAL 
Attractive gilt finish 4 in. x 3 in. 
diamond mesh 4/8 sq.ft. Multiples of 
bin. cut. 4 ft. z 3 ft., 47/6, plus caer. 
ENAMELLED COPPER WIRE - 
}Ih. reels 14g. -20g- 2 /6; 22g :28g. 3 / -; 
30g. -34g. 3/9: 36g.-38g. 4/3; 398.-40g. 
4/6 etc. 

JASON FM TUNER UNITS. 
Designer- approved kits of parte. 
FMT1,. 5 gm. 4 valves, 20 / -. 
FMT2, 27, 5 valves, 85/ -. ITV 
MERCURY 10 gn,. 4TV2 218.19.6. 
4 valves, 28/6. NEW JASON FM 
HANDBOOK, 2/6. 48 hr. Align- 
ment Services, 7/6. P. a P. 2/6. 

TRIMMERS, Ceramic (Compression 
Type) -200F, 50pP, 70pF, 92.; 100pF 1500, 1/3; 250pF, 1/6; 600p9', 1/9; 
PHILIPS, Bee Hive Type (cone. ah 
.paced) -2 -Spie, 1 / -; 3 -.lOpl 1 / -. 

TRANSISTOR 
COMPONENTS 

Midget LY..- °J in. diam.....5 /8 
Ose. Coil M. d L.W 6/9 
Midget Driver Trans. 3.5:1 6/9 
Midget Output Tram. Push -Pall 

3 ohms 6/9 
Elect. Condensers -Midget Type 
1 mid. -50 mid. 1/9, 100 mid. 
Condensers 150 v. working: 
.01 mid., .02 mid., .03 mid.. 
.04 mid. 9d.; .06 mid., 1 mud., 1/ -: 
.25 ofd., 1/8; .5 mid., 1/6. etc. 
Midget Tuning Condensers, J.R. '00" 208 pF and 178 pF, 8 /8. ditto with trimmer., 9/6. J.B. 
22OpF and 105pF cone. Blow 
motion 10/6. 365 pF single 7/8. 
Sub. Min. fin. Ditemia 100 pF. 
300pF, 500pF, 7/6 each. 
FERRITE AERIALS. M. & L.W. 
car aerial coil 9/3. 
Midget Vol. Control with edge. 
control knob, 5 % /ohms, with 
switch 4/9; Ditto lean switch 3/9. 
Speakers: P.M.: lin. Ple.eey 75 
ohma 15/8. 241n. Continental 8 
ohm., 18/6. 7 z 41n. Plessey 35 
ohms, 23/6. 
Ear Plug Phones-Min. Con- 
tinental type 3ft. lead, lack plug 
and socket. High Imp., 8/ . Low 
Imp., 7/6. M /Coil Hi-Fl 12/6. 
Brand New, Mfrs, let grade. 
1 0C44 A 2 0C45, 15 /8. 1 0081D 
& 2 OCSI, 15/8. All above and 
0A81, 32/6, Post Free. 

VALVE HOLDERS--Int. Oct. 8d, 
Nylon or Ceramic, B70, BOA 
unekirted, 9d. B70, BOA skirted I/- 
each; 870 with Can 1/6; BSA with 
Can, 1/9 etc. 

STYLUS REPLACEMENTS. Diamond 
Styli for L.P. or Stereo, torah pop. 
types, BSR, Collaro, Garrard, etc. 
11/3 ea. SAPPHIRE ditto, 5/8 ea. 
Comp. range in stock. 

TUB- ELECTROLYTICS -CAN 
25/25e. 50/12v. 1 /9; 8 +8/450v. 4/8; 
50/50v, 100/125v.2/ -;32 +82/275,.4/8 
8/450e. 4/850v. 2/8; 50/50/860v. 8/6 
16 +16/450,. 5/8; 60/250/275,. 12 /6 
32 +32/450v.ß/6;100 +200/275v.12/13 

BONDACOUST Speaker Cabinet Acoustic Wadding i t t.. thick approx.) 12 in wivle. any length e t. 1/6 it.. 4/- y1. TINNED COPPER WIRE. 15-22e. 2/6 (lb ERSIN MULTICORE SOLDER, rn /lo Id. per yard. Cartons 2/6 etc. 

We manufacture all types Radio Mains 
Tranef., Chokes, Quality 0/P Trans., etc. 
Enquiries invited for Specials. Prototypes 
for small production rune. Quotations by 
return. Send for detailed bargain lists, 
3d. stamp. 
Only a few iterne412 listed from our compre- 
hensive stock. Write now for toll bargain 
lists, 3d. 

RADIO COMPONENTS SPECIALISTS 
70 Brtgstock Rd. Thornton Heath. Surrey. Reure: 0 a.m. -6 p.m., I p.m. Wed, TH02188. Term C.W.O. m O.O.D. Port and Packing up te } Ib. 9d.; 1 M. 1/3; 
3 ib. 2/3: 5 lb. 2/9; 8 tn. 3/6. 
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Adding extra 
ranges to 
simple meter 
movements 
is one means 
of making 

BY GEORGE WAREHAM PART l 

.in exp ens ve rn 
. 

u .m e ters 
THE primary aim of many experimenters and 

constructors is to make working equipment - 
receivers, amplifiers, and so on- rather than 

test equipment. 
Unfortunately, it is very difficult to put one's 

own designs -not to mention other people's -into 
operation without making measurements. Some- 
thing usually goes wrong, and without test gear 
one can only guess at the cause. When this 
happens, even the crudest test instrument may be 
invaluable. 

These articles will describe how an inexpensive 
milliammeter can be converted into a multirange 
instrument capable of making the majority of d.c. 
measurements the amateur constructor will find 
necessary. 

Choice of Meter 

A multirange meter must, basically, be fairly 
sensitive. For reasons which need not be repeated 
here, the only type which is sensitive enough for 
our purpose is the moving coil variety of instru- 
ment. Even then one has to be selective. It is 

hardly possible to use a meter with a full -scale 
deflection (f.s.d.) current of more than 5mA. since 
a meter which draws even this current from the 
circuit under test may upset that circuit severely. (A 
5mA movement cannot provide a voltmeter sensi- 
tivity of more than 200f2 per volt. Compare this 
with the 20,0000/V of many commercial instru- 
ments.) Nevertheless, even a 5mA meter is vastly 
better than no meter at all, and one can often 
think of a way of using it which doesn't upset the 
circuit under test too much. 

The first requirement, then, is an f.s.d. of 5mA 
or less. But this doesn't mean that any meter with 
the right f.s.d. will be usable. For example, 
thermo -couple meters, which can be picked up 
cheaply, may be sensitive enough when the 
thermocouple is removed. But thermo- couple 
meters have non -linear scales, and they are always 
underdamped -the needle wavers back and forth 
for several seconds before settling down in the 
final position. Such a meter is useless for our 
purposes. 

Meter Scales 

Then there is the question of scales. A 2mA 
meter with a scale 4in. long is just as sensitive, in 
terms of pointer movement, as a 1mA meter with a 

2in. scale. But can it be read with the same pre- 
cision? If each meter has a scale divided into 100 

units, then one division represents 10µA in the 
lmA meter and 20µA on the 2mA meter. But if 

the smaller (ImA) meter has only 50 divisions, it 
may not be possible to read to any greater 
accuracy than the 2mA meter. Some of the pros 
and cons of meter scales are illustrated in Fig. 1. 

Fig. I: Good and bad meter scales 

Voltmeter or Milliammeter? 

A moving -coil voltmeter is just a milliammeter 
with a series resistance. There is no reason why it 

should not be modified to read current. But how 
sensitive is it? The scale' may tell you. It may be 

marked with the f.s.d. current or in " ohms per 
volt ". (A 5000 per volt meter (5000/y) has an 
f.s.d. of 1 V _ 5000 =2mA.) 

Many surplus " voltmeters" turn out to be 
simply milliammeters, designed to be used with an 
external series resistor (" multiplier "). Again, the 
scale may tell you this. Look out for cryptic 
lettering like " Use Ext. Res. ", " EXT. MULT. ", 

Ext. Ser. Res. ". (Similarly, current meters may be 
more sensitive than is implied by their scales. 
If this is the case, they are usually marked in small 
print, with the true f.s.d., the meter resistance, and 
the instruction " Use External Shunt ".) 

Method of Mounting 
For most purposes, the flush- mounting type of 

meter, fixed by three or four bolts or, less fre- 
quently, a rear mounting clip, is most useful. 

Some specimens are marked " calibrated for use 
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on a steel panel ". If this is not so, and you want to 
use a steel panel, check the meter calibration in 
situ. The projecting type of meter is more vulner- 
able to accidental damage, since it sticks out from 
the panel, but is sometimes useful because it takes 
up little space inside the cabinet. Plug -in types 
cannot be used as such unless you have one of the 
special sockets, but since they can also be clip - 
mounted this is no great drawback. 

Meter Repairs 
Generally speaking, meter repairs are too diffi- 

cult for amateurs. The aim should always be to 
obtain a sound working instrument in the first 
instance. The following hints may prove helpful in 
some cases, but remember to treat these instru- 
ments with great care. 

It is a good rule never to open up a meter unless 
it is absolutely necessary. It only lets in dirt, or 
worse still, magnetic particles -iron filings from 
the work bench. 

If the pointer sticks at one place it may be 
because magnetic particles have already been 
picked up by the magnet and have entered between 
the magnet and the moving coil. In this case there 
is no help for it but to take out the meter and prod 
them out with a fine wire, a piece of plasticine 
also is a useful aid for extracting and collecting 
extraneous particles. 

bit Thick copper wire 

unirniimnunuenum 

Fig. 2: An extension to a soldering iron bit for meter 
movement repairs. 

An open- circuit meter can sometimes be repaired 
by going over the joints at each end of the moving 
coil with a soldering iron. Use some thick copper 
wire wrapped round the bit as a slim extension bit 
(Fig. 2). Be very careful not to apply pressure, 
which may damage the bearings. 

A broken pointer can sometimes be replaced 
by a thin dried grass stalk pushed over the stub. 

Vital Statistics 

Assuming we have obtained a suitable meter 
(f.s.d. 5mA, clearly calibrated scale, and suitable 
mounting), how can the range be extended? One 
can do nothing without knowing the vital statistics 
of the instrument. These are: 

Coil resistance, 
Damping resistance, 
True f.s.d. current. 
The f.s.d. current should always be measured, 

because the true value may differ from the 
nominal value. The coil resistance, if marked on 
the scale, can be taken as accurate. 

What is the damping resistance? Well, some 
meter movements are inadequately damped -the 
pointer takes so long to come to rest that measure- 
ments become tedious. The damping can be 
improved -at the expense of sensitivity -by con- 
necting a low resistance across the meter coil. 

If the unshunted meter is inadequately damped, 
the amount of additional shunt resistance needed 
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must be determined by experiment before the 
design of the multirange instrument can proceed. 
It follows from this that, if we set 5mA f.s.d. as a 
lower limit of usable sensitivity, then a 5mA meter 
must be satisfactorily damped without any 
additional shunt resistance, since adding a damp- 
ing resistor would reduce the sensitivity to an un- 
acceptable level. 

The intending purchaser may make a rough 
check on damping by twisting the meter suddenly 
so that the pointer swings. A well- damped pointer 
will swing forward slowly and return gently. A 
badly damped one will swing forward violently 
and return to the end -stop with a bang. Note, how- 
ever, that meters are sometimes fitted with a 
shorting wire across the terminals, to damp the 
movement to avoid damage during transport, and 
this may mislead you into thinking the damping is 
better than it really is. 

Damping Resistance 

The first thing to do is to get the damping right. 
Many milliammeters already have a shunt resistor 
inside the meter itself. The purpose of such a 
resistor is mainly to bring the f.s.d. to the correct 
value, but it often provides sufficient damping as 
well. 

If external damping is needed, determine the 
greatest shunt resistance which will provide 
adequate damping by experiment. The precise 
value is not critical. Just connect ordinary low - value carbon resistors across the terminals and see how the needle reacts to a sudden increase' or decrease in current. When a satisfactory value of resistance is found, make a note of it. 

Coil Resistance 

The coil resistance must be known if current 
ranges are to be added (although voltage ranges 
can be added without knowing the coil resistance). 

If the resistance is not marked on the dial, 
measure it. What, you have no ohmmeter? Never 
mind, you can't use an ohmmeter anyway, because 
it would pass far too much current through the 
meter. (An indirect method which enables one to use an ohmmeter will be described in the next 
article.) Here is a technique which requires only a 

Fig. 3: The set -up used to determine meter coil resistance. 

constant current (which need not be precisely 
known) and a known fixed resistor. NB: This 
method only works if the meter has a linear scale; 
i.e., a scale graduated in equal- length divisions. 

Refer to Fig. 3. R1 is chosen so that with the 
available battery voltage and the switch S open, 
the meter takes a current large enough to be read 
easily -half scale at least. Closing the switch puts 
R2 across the meter. Try various values of R2 
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until you find one that causes the meter reading 
to fall to about half the original value. Then 
obtain an accurate resistor (± 1% of this value), 
and make the following measurements: 

1. Meter deflection with S open .... Dl. 
2. Meter deflection with S closed .... D2. 

D1 
Then meter resistance rm=R2(- - 1) 

D2 
In practice, no switch is needed -it is easy 

enough to hold resistors across the meter terminals 
for the rough work, and to fix R2 for the final 
measurement. 

Now, this method only works if the current 
taken from the battery is the same in both 
measurements -or virtually the same. There is 

bound to be a slight increase in current when R2 

is in circuit, but if RI is much greater than the 
meter resistance (say 100 times as large) then the 
current will be constant within 1%, which is near 
enough. If the rough measurements show that the 
meter resistance is more than, say, a twentieth of 
R1, then use a higher voltage and a higher R1. 

F.S.D. 

The constant -current technique can be used to 
check the f.s.d. 

We need a known voltage and a known resis- 
tance, high enough to swamp the effect of the 
meter resistance. If the meter scale is linear, we 

can check at less than full scale. For instance, 
assume we have a " 1 mA " meter with a coil 
resistance of 8011. If we use a 9V battery and a 
10kf2 (± 1%) resistor we get 0.9mA, and this is 

what the meter should read. 
Suppose, in fact it reads 0.92mA. Then the true 

f.s.d. must be ImA x 9 -1.02mA. It is then up to 

the user to decide whether this 2% error can be 
ignored. (One would be well advised to ignore it. 

The battery will give more than 9V: one particular 
" 9V " grid bias battery produced 9.35V at a room 
temperature of 62° F. This would more than 
account for the 2% " error " but it would not have 
accounted for, say, a 10% error.) 

Practical Applications 
Once the " vital statistics" of a meter are 

known one is in a position to turn it into a multi - 
range instrument by adding current shunts and 
voltage "multipliers ". A practical example will 

be given in the next article, but let us first consider 
a typical case. 

Suppose one has a meter of nominal f.s.d. ImA, 
scaled 0 -250. with a coil resistance of 8012. 

Suppose the measured f.s.d. is 1lmA and that 
this discrepancy is too large to be accounted for 
by errors in the test voltage and test resistance. 
We must assume that 1.1mA is the true f.s.d. 
current. 

Let us suppose further that the meter is not very 
well damped and needs a damping shunt of 7012. 

The net resistance of meter and shunt is then 
70 x 80 

= 37.3(1 
70 + 80 

What is the new f.s.d.? Well, the voltage across 

the meter coil at f.s.d. is a constant. It is, in fact, 
1ImA X 8011 =88mV. The new f.s.d. is thus 
88mV/37.311= 2.36mA. Now our meter is scaled 
0-250, so if we make the lowest current range 
2.5mA we can use this scale easily. And since 
2.5mA will call for a lower shunt resistance than 
7012 we know that damping will be satisfactory. 

But we also need good damping on the voltage 
ranges. The obvious tactics are to connect a 
shunt permanently across the meter so as to make 
the f.s.d. 2.5mA And then go on to design the 
voltage multipliers using this new f.s.d. Thus a 

lk12 multiplier will give a range of 2.5V (ignoring 
the meter resistance). 10kí2 will give 25V and 
so on. 

if we want a lower range than 2.5V, say 0.25V, 
we cannot ignore the meter resistance. The net 

meter resistance with the 2.5mA shunt will be 
88mV - 35.312. 
2.5mA 

The total 
0.25V 

resistance for f.s.d. =0.25V is - 100(2, so 
2.5mA 

the actual multiplier must be 100- 35.3= 64.7(2. 

One might feel justified in using a 6811 close 

tolerance resistor, though two 312 resistors in 

series would be closer and 18f2 +4712 closer still. 

But the general strategy is quite clear. We 

design voltage multipliers on the basis of 2.5mA 
f.s.d. (400(1 /V) and arrange our current shunts to 
give 2.5mA, 25mA, 250mA, etc. 

Next month we shall consider bow to apply 
this kind of design strategy to an actual meter of 

a type which can sometimes be obtained on the 

" surplus" market. 

"JUNIOR" CRYSTAL -1-- 2 
-continued from page 144 

Miniature Ear Plugs 

Crystal -type ear inserts will work well on the 

diode receiver without any alteration or special 
wiring. On the one -transistor receiver the phone 

terminals may be shorted and the insert connected 
across the 2.2k11 collector load resistor or alterna- 
tively connected as detailed below. 

When two transistors have been added a crystal - 

type insert will not work without special provision. 
The phone terminals must in this case be bypassed 
by a low -value resistor of about 33012. The insert 
is then connected across this resistor. The author 
found that 300(2 generally gave optimum results 
but some inserts worked better with values 
between 100(2 and 1,000(2. No harm can come by 

experimenting with this resistor and crystal 

inserts. 
Although reed -type low -resistance phones 

undoubtedly give best results the author often 
uses miniature inserts for convenience. It is 

possible that 200ft inserts will work satisfactorily 
with the two -transistor version but not otherwise. 

This brings the "Junior" series to an end and 

it is hoped that any readers who have built the 

various stages have learnt from the experience and 

now have a useful portable receiver. 
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PERSPEX 

and the constructor 
A guide to the use 
of this versatile 
material in radio 
construction. 

BY J. HUGHES 

PERSPEX and similar forms of acrylic resin 
sheet can be of great assistance to the amateur 
constructor and, surprisingly enough, use of 

this extremely adaptable material does not appear 
to be as widespread as one might expect. 

Most retailers of plastic sheeting, tubing and 
Formica and some handyman's stores sell offcuts of Perspex sheet in many varied colours, sizes and 
thicknesses at very reasonable prices. Thicknesses 
vary from one twenty -fifth of an inch upwards but 
our chief interest is in material having a thickness 
of -yin. to #in. 

When buying offcuts a point to bear in mind for 
most of us is that the price is usually related to 
weight and it doubles with the thickness purchased, 

Piers pressing heated 
resistor wire into perspex 

Perspex sheet 

Fig. I: Anchoring a component to o Perspex board. 

i.e. on a square foot basis. Five shillings a pound 
is a typical price to pay. However, as our principal 
interest lies in the use of quite small quantities for 
the construction of chassis, tagboards and small 
cases, even buying from stock sheets need not be 
prohibitive. Messrs Vogue Plastics Ltd., 63 Paradise Street, Liverpool 1, retail Perspex and 
other plastics from large stocks. 

Tagboords and Chassis 

To the writer, the use of a Perspex strip instead 
of a conventional tagboard or other form of 

chassis forms the ideal method of providing 
anchorage for components in any form of layout. 
This is especially true for transistor circuitry. With 
Perspex the often encountered disadvantage of not 
having a tag just where it is needed never occurs - 
we just make one. 

All that is required to secure, say, a resistor, to 
the board is a pair of long -nosed pliers, or for finer 
work a pair of tweezers, and a soldering iron. 

The resistor wires are bent down to a right angle, 
gripped with the pliers and placed over the selected 
point on the Perspex board, the bit of the iron is 
applied and as the wire heats a little downward 
pressure sinks it into the Perspex. 

:rìlg-q::r: 

A three -stage i.f. strip built on a clear Perspex 
panel. 

If only top surface wiring is required the wire 
end need only just dimple the under -side of the 
board for a sufficiently firm grip. A short pause 
to allow the Perspex to set after the iron is 
removed and the job is done -see Fig. 1. 

A little practice will soon make perfect. The 
aim should be to get heat quickly on to the wire 
and a light tinning helps. Of course the thicker the 
Perspex and the stouter the gauge of wire the 
longer the iron will need to be applied for the 
drive in. 

If wiring is to be carried out on both sides of the 
board the component being placed can have its 
lead pushed right through to provide a soldering 
point on the underneath face. For wiring on the 
same side as the component, especially if more 
than one lead is to be jointed, it helps if the tail 
of the component is doubled back on itself as 
shown in Fig. 2. 

Perspex 

Fig. 2: Connections can be made to a component 
mounted as shown from either side of the board. 
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Tags may be provided at any position to receive 
transistors (the thinness of the average transistor 
lead and the length of time heat has to be applied 
make it inadvisable to secure direct by the method 
described) or to provide points for other leads 
simply by driving in a fairly stout short stub of 
wire -cut off ends of resistors come in well here. 

It will be found that a very neat and compact 
layout can be readily obtained and long trailing 
wires become a rarity as in most cases one compo- 
nent can link directly with its neighbour, all of 
which assists in circuit stability. 

Where metal screened components are mounted 
on the board one must remember to wire up the 
screening cans to an earth point, as there is no 
metal chassis to maintain earthing. 

Coloured or clear Perspex can be used according 
to the constructor's choice. Opaque coloured 
boards look very clean and attractive but clear 

4A' M //, Ain. 
Perspex sheet . 

Glue Perspex block 
in position 

Fig. 3: Forming a mitre joint between two sheets of 
Perspex. 

sheet enables wiring to be visible from either face 
which can help servicing. For boards up to 2in. x 

Sin. -A sheet is suitable, but larger boards require 
to be thicker or, alternatively, thinner sheet can 
be stiffened by ribs cemented on. 

Cases and Boxes 

Due to the ease with which Perspex can be sawn, 
drilled, tapped, filed, bent, cemented and polished 
the amateur is able to make cases for receivers 
which can be as attractive as commercial products. 

Methods of construction depend to some extent 
on the style of the case required. In general flat 
sides are cut out, each side being separate. So that 
joints on the abutments are invisible the meeting 
edges are filed to a 45° mitre and glue blocks 
inserted to ensure a stiff joint on the corners of the 
case (Fig. 3). 

There is no need to hesitate in forming joints in 

Perspex as good Perspex cement actually welds the 
surfaces together, no other agent, such as rubber, 
being employed in the cement. 

Perspex Cement 

Perspex cement may be bought already made up 
or the constructor can make his own by dissolving 
clear Perspex chippings in trichloroethylene 
(" Trico " can usually be obtained from the 

chemists in small quantities. It is an excellent de- 

greasing agent, switch cleaner and very nearly a 
universal solvent -very useful for removing grease 
from one's clothing!) 

When making up cement be careful not to intro- 
duce too much Perspex otherwise you will find you 
have a bottle full of interesting looking jelly which 
just will not be coaxed out of the bottle. 

This form of cement dries more quickly. To use, 
apply cement to each face of the joint and ensure 
that close contact is maintained between 
faces for about fifteen minutes, after which time 
the joint should hold itself together prior to ulti- 
mate hardening. True faces produce the strongest 
joints and no great pressure need be applied. Glue 
blocks are simply strips of Perspex dipped in the 
cement and laid in the internal angle of the joint. 

Other Fixing Methods 

The reader is no doubt aware that holes can be 
readily drilled in Perspex and circuit boards can 
be easily bolted to the case. 

Removable backs are best fitted inside the peri- 
meter of the case and secured on one edge by pins 
driven hot into the edge of the back piece, and 
locating holes are drilled in the case to coincide. 

A chromium -plated 6B.A. bolt through the case 
on the opposite side can locate into a }in. thick 
block of Perspex cemented to the inside face of 
the back by drilling and tapping. 

A Perspex cabinet for a portable receiver. 

If a suitable tap is not to hand a nut sunk 
in by heat and doped in cement holds quite 
well. A hole for the nut should be drilled under- 
size to help it to penetrate. It is also advisable to 
cut slots in the faces of the nut to assist the Pers- 
pex and cement to key to the metal. 

For those who prefer a case with rounded 
corners, the outer perimeter of the case can be 
formed in one length to the width required making 
a butt joint on the bottom reinforced with a glue 
block. The Perspex strip should be heated where 
the bend is to be formed in front of an electric 
or gas fire etc., until softening takes place suffi- 
ciently for the strip to be bent into an angle incor- 
porating the round required. (When heating do not 

-continued on page 114 
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T is thought that this receiving unit might 
prove of interest to beginners and newcomers 
to v.h.f. work since it does make possible a 

means of exploring the "2 " and "4 " metre 
amateur bands for a ridiculously small cash 
outlay. In amateur circles higher and higher 
frequency working has always been a challenge 
and this trend will undoubtedly continue for a 
long time to come; because of this "Two " and 
"Four " are unlikely to become less densely 
populated! 

This unit can be used to receive transmissions 
over a frequency range of about 45- 180Mc /s 
merely by choosing appropriate coils; this range 
embraces all BBC -1 TV, BBC v.h.f. /f.m. trans- 
missions and, of course, the 70Mc /s and 144Mc /s 
amateur bands. 

The specified detector valve is supposedly able 
to function up to about 300Mc /s in some applica- 
tions, but the specimen used in the test model, 
although new, could only be coaxed into action 
up to about 200Mc /s and thereby set a limit. 
Incidentally, at the present time both valves used 
can be purchased for the inclusive sum of 4s. 6d.! 

Circuitry 
The circuit of the receiver is given in Fig. 1, 

where it will be seen that VI functions as a pre - 
detector amplifier /buffer stage and V2 as a self - 
quenching super -regenerative detector. 

The circuitry is by no means unique and will 
be familiar to many. Uniqueness is not the most 
important consideration, however, for although it 
is comparatively simple to draw a circuit diagram 
for such a unit, it is considerably less easy to lay 
it out well physically since if it is not " leadless" 
(has no leads in its signal- carrying circuits) it will 
tend not to function at all. In the prototype no 
signal lead is longer than gin. 

The " heart " of the unit lies in the circuitry 
around V2, which is allowed to oscillate at a 
supersonic frequency due to valve action and the 
externally connected items in the anode -grid 
network. Periodic interruption of -the oscillations 
is effected by choosing suitable items for R5 and 
C6. together with C8, the result of which is that 
a strong hiss is heard when a pair of headphones 
is connected to the output at " X ". The 
oscillating condition is largely dependent upon r.f. 
choke L2 and the setting chosen for VR1. R6 is 

108Mc! 

the output load resistor. The electrolytic capacitor 
C9 acts as a reservoir whilst also helping to reduce 
noise from VR1 slider as this is adjusted. 

LI is fixed tuned by Cl. L3, on the other hand, 
is tuned by a split -stator capacitor VC1, VC2 
driven by a panel- mounted reduction drive 
mechanism. Although there is no " sharp " tuning 
present there is always a point where maximum 
signal response occurs. Detectors of this kind are 
notoriously unselective, although this can be 
advantageous if wide -band TV signals are desired. 
Regenerative detectors are also efficient radiators 
and for this reason the circuit must on no account 
be used (1) without VI buffer stage or (2) without 
being contained in a metal box of the type to be 
described later. 

Briefly then, signals are picked up at the aerial 
socket, amplified by VI and fed to V2, where 
detection and audio amplification occur to permit 
them to be heard at point " X " via phones. Power 
for the unit is taken from any suitable power pack 
via a three -core cable. 

The Valves 
The 954 acorn pentode has seven lead -out wires, 

each about =,in. long. Direct soldered connections 
can be made to these lead -outs provided a heat 
shunt is used during the process. 

The DET20 valve is on the international octal 
base but only three of its pins are used (heaters 
and cathode), whilst at the top of the envelope two 
" top caps" are fitted to grid and anode respec- 
tively. The grid is the one that on inspection 
shows an internal connection going to a central 
electrode. Since L3 is associated with these two 
electrodes very short wiring results. The heaters 
of both valves are fed from a standard 6-3V source 
via chokes L5, L6. 

The Chokes 
All the r.f. chokes are home -made items. 
L2 and L4 each consist of some 100 turns of 

fine enamelled copper wire wound random fashion 
on 1W resistors of, say, 500kí1 (or higher values), 
the lead -out wires being used to anchor the 
winding endings. 

L5 and L6 are each made by taking some 26in. 
of reasonably thick enamelled copper wire and 
close winding it on a gin. diameter former. After 
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" doping " the winding, the former is removed 
when a suitable time has elapsed. 

Constructional Notes 
The simplest assembly method is to purchase a 

ready -made six -piece chassis comprising of four 
sides and two top plates made of 16s.w.g. 
aluminium. 

Only one of the top plates is initially required, 
for by fitting to it a 2in. -wide aluminium shelf the 
whole unit can be rapidly built. On completion 
the " shell " of sides can be placed around the 
construction and the remaining top plate affixed 
to the underside to form a complete screening box 
of size 7in. x 5in. x 2in. 

As may be seen at Fig. 2, the box face carries 
the controls and outlets. If preferred, a jack 

Fig. I: The receiver circuit. 
r 

COMPONENTS LIST 
Resistors: 

RI 8.2kÛ R4 I80Û 
R2 100kÛ R5 2.2Mí2 
R3 100kÛ R6 33kÛ 

All ±I0%, =VV carbon 
VRI 500kÛ potentiometer 

Capacitors: 
CI IOpF ceramic or silver mica 
C2 0.01µF ceramic 
C3 0.0IµF ceramic 
C4 0.01µF ceramic 
C5 5pF silver mica 
C6 100pF silver mica 
C7 0.011.L.F ceramic 
C8 5,000pF ceramic 
C9 8µF electrolytic 350V 
CIO 2,000pF ceramic 
CI I 2,000pF ceramic 
VC I, 230 + 30pF split stator variable (Jackson) 

Inductors: 
LI Aerial coil 
L2 R.F. choke 
L3 Detector coil 
L4 R.F. choke 
L5 R.F. choke 
L6 R.F. choke 

Valves: 
VI 954 acorn pentode 
V2 DET20 triode 

Miscellaneous: 
Chassis 7in. x 5in. x 2in. (in six sections -Home 
Radio). Dial and drive (see text). Panel lens and 
lamp 6.3V 0.15A (LPI). Coaxial socket (SKI). 
Valveholder, 1.0. Stand -off insulators, tag 
strips. Phone socket strip (SK2). Spine clip, 
paxolin, aluminium, copper wire, solder, tags, 
nuts and bolts. 

see text) 

RI 
8.2 kí1 

VC1 T 30pF 

VC2 
30pF 

) ` J 100JC 5 
pF 

500ki1- 

L4 
Sensitivity 

'OW 

DET20 tC.; V2 

Kmay;\ 

VR1 

-V1MAP- 
RS 

33kt1 

C71.- 
0.0T 

NF 

Aerial 
input 

socket 

o- 
SKI 

2 
SK2 

o 

0 
5000 
PF 

¡HTt 
30V 

D.C. 

8NF 
3505 

C10 
2000 

C1 
10pF 

PF 

R3 
100 
kR 

O 

6.3V AC. 

L. 16 s.wg. aluminium screening box 
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VCI,VC2 
Tuning 

A.F 
outlet 

Sockets 
x 

Fig. 2: The layout of controls on the front panel 

socket may be used in lieu of the two -way socket 
strip shown. 

The dial and reduction mechanism is a 
Muirhead unit pruned from an ex- Government 
surplus RF27 unit, but other specimens may be 
used equally well -for example, types available 
from Jackson Bros., Eddystone, or Eagle products. 

The inside of the front panel is shown at Fig. 3, 
where the 2in: wide shelf used to carry the bulk of 
the assembly is clearly shown. 

The split- stator unit VC1, VC2 occupies the 
whole width of the shelf and is held securely at 
the rear by a simply constructed L- shaped bracket 
of aluminium. Care is necessary to ensure that 
this bracket does not foul either of the split -stator 
" live" connectors in any way or the unit will not 
function, and to this end it is advisable to fit thin 
paxolin washers prior to inserting the fixing bolts. 

Mounting the valves 
VI is mounted through the shelf as shown and 

its input and output circuits are thereby auto- 
matically screened from each other. 

V2 is " dropped through " also to about the 
depth of its bakelite base by mounting its holder 
on fin: spacers; this brings the top caps close to 
VC1, VC2 and assists in keeping leads short. The 
holder for V2 should also be orientated in such a 
way that its top caps lie in the plane shown and 
close to the appropriate tags on VC1, VC2. Note 
how easy it is to change L3 or adjust the turns 
spacing. 

To anchor the small components a couple of 
simple tag strips are required and these should, of 
course, be isolated from the chassis. 

The under -shelf wiring may be seen at Fig. 4, 
and here it should be noted that a rectangle of thin 
paxolin is required to insulate the various elec- 
trodes of VI lest they foul the chassis. When 
preparing this piece of insulant, drill it only just 
large enough for the valve body to pass through, 
for if a tight fit is aimed at, this together with the 
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stiff wiring employed, will ensure 
the necessary rigidity. 

In wiring the unit do 
not hesitate to cut off all 
component lead -out wires to 
their minimum length. Solder CS 
directly between V1 anode and 
VC2. Use a heat shunt when 
soldering to the valve lead -outs. 

Testing 

Immediately the assembly is 
finished the shell of sides should 
be placed in position and secured 
from outside by self -tapping 
screws. Conventional safety tests 
using an ohmmeter should then 
be made prior to switch -on and 
a power source and headphones 
connected. 

Coils now need to be made 
and for these use the thickest 
copper wire available, but in any 
case not thinner than 28 s.w.g. 
Initially, Ll can be made 

up of, say, five turns wound around a }in. diameter 
rod and the rod then removed. A tap for the 
aerial should be made at one turn from the 
chassis -connected end. 

Coil L3 is the most critical of the pair and it is 
recommended that several samples be prepared 
using stretched copper wire of the thickest size 

Stand off 
insulator 

Letter C' indicates 
chassis connection 

SliderSensltivity 
O 

VRt 

CB 

C'x"U b 

a 
t_a 

C9 + 

iim1Liiui 

VCt is nearest panel 4 

o 

o 0 o 
VC1 
VC2 

Split stator* 
30+30pF . .. \tuning gang \, 

This shelf is fixed * riant 
anales to Ne front pagel 

tc2 e Is lald flat here for 
la darlty. 

2 

lî 
c1 

Vil 
Bracket securing 

rear of 
tanin. a 

9 A 

Tap 

3 

C5 

\\ 

R3,C2 

T2+ 
300V 

DC 

\ \ .\.\\,\. 
t< 

Fig. 3: Wiring and connections to the rear of the 
front panel and to the components on top of the 

chassis. 
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available. This wire should be wound on a Bin. 
former and the latter afterwards removed. These 
trial coils can be of three, four, seven and nine 
full turns each and they should have the shortest 
possible lead -outs, whilst the turns should be 
spaced from one another by the wire thickness. 
Each coil is centre -tapped, of course, and this may 
be done either by applying a blob of solder to the 
central point when the wire is out straight or by 
making the connection afterwards. 

In the prototype the nine -turn coil enabled 
BBC -TV Channel 5 signals to be heard, whilst for 
144Mc /s the four -turn specimen 
was needed. Between these 
extremes lie the BBC v.h.f. /f.m. 
and 70Mc /s amateur bands. 

Fig. 4: The underchassis wiring diagram. 
Note the rectangle of paxolin ensuring 

VI pins do not meet the chassis. 

A Dipole Aerial 
In the absence of a suitable 

v.h.f. aerial an experimental 
dipole can be constructed from 
wire flex, metal rod or cable along the lines 
depicted in Fig. 5. Normal long -wire domestic 
aerials are not very good for use at v.h.f. and a 
simple resonant dipole, even if used indoors, can 
often be satisfactory. 

If no special band is being aimed at the overall 
length 1 may initially be about 7ft 6in. The 
coaxial cable running from the dipole to the unit 
may be any length. The dipole should be mounted 
as high as possible and it can be arranged vertically 
to receive TV signals and horizontally for others. 

If, however, a particular band is desired the 
required aerial length, 1, may be found from the 
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(Normally a steady but strong hiss will be heard 
under no- signal conditions, but this will cease 
immediately a signal is tuned in. If no hiss 
is present at any time VR1 will need adjusting or 
the value of C8 may require slight amendment.) 
The wand will indicate that the coil does not 
possess sufficient inductance for the particular 
signal frequency being received and a coil with 
one more turn and no wand will undoubtedly do 
the trick. 

Alternatively, the tuning capacitor vanes may be 
fully disengaged and the brass end of the wand 

6.3V AÇ. 
Insulator From R2 

0\ Floating panel 
for 

VI 
mounting 

Lt 

Warning lamp 
(on panel) . 

Fig. 5: A dipole aerial, suitable for experimental 
purposes. 

simple formula: 

Length (1)= 
f(Atcs) 

feet, or 
5616 

inches. 

For a frequency of 145Mc /s therefore 
5616 

1= =38.73 inches. 

In the absence of measuring gear, some patience 
is required to locate a band, particularly in poor 
signal areas, but a " tuning wand " will be found 
most useful. This is merely a sliver of wood (a 
wooden meat skewer, for example) fitted at one 
end with a section of brass rod and at the other 
with a dust iron core. 

If when the tuning dial is fully rotated no 
signals are heard, do not immediately exchange 
L3 but instead set the dial so that the capacitor 
vanes are fully enmeshed. Now slowly introduce 
the dust iron cored end of the wand into the coil 
and if signals are heard adjust VR1 carefully. 

C3 

Aerial socket 
(on panel) 

introduced. If signals are now heard the indica- 
tion is that the coil requires a turn less for the 
particular frequency received. The inductance of 
the coils can also be altered slightly by compres- 
sing or expanding the turns -spacing, the latter 
operation causing the inductance value to be 
decreased. 

As a point of interest L2 can be made a hairpin 
loop of about 21in. long and spaced about 
for 144Mc /s. The ends of the hairpin are 

Braiding 

¿= 
(Mis)ft. 

t 

Inrrer 
cond_ctor 

To aerial socket 
via plug 

connected to grid and anode circuits, whilst L4 is 
connected to the centre of the loop. Oddments of 
coaxial cable can also be ultilised as high "Q " 
resonators, but the h.t. tap is not easily arranged. 

Conclusion 

Once the desired band is found LI can be 
adjusted for optimum results, and using L3 as a 
guide allow one extra turn. This coil will tend to 
tune flatly due to the aerial (which may be tapped 
in at one turn from the chassis end) but once again 
the tuning wand will prove useful. 

The aerial can also be made to resonate more 
closely to the selected frequency as described 
earlier. When all the adjustments are complete, 
signals should be receivable clear of background 
hiss. 
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A Transistorised 
Inverter 

By E. Lavington 

1 
A COMPACT UNIT TO PROVIDE 
230V A.C. FROM A 12V D.C. SUPPLY 

NOW that electric shavers are so widely used 
it comes as something of a shock when we 
find ourselves in a locality bereft of mains 

electricity. There is, however, no reason why the 
usual electric shave should not be indulged in 
where a 12V d.c. supply is available, such as in a 
car, boat, caravan or cottage. 

This article describes a simple, 
cheap, and very effective 12V d c 
to 230V a.c. Inverter. The unit 
operates from a normal 12V 
accumulator or car battery. The 
output, while not being a pure 
sine wave, is an alternating supply 
of approximately 230V at a 
frequency of 50c /s, which will 
adequately drive the normal mains 
voltage electric shaver. 

The basic circuit is shown in 
Fig. 1. The principle of operation 
is that two transistors are con- 
nected in a push -pull arrangement, 
so that when one is conducting 
the other is cut off. The circuit is 
so arranged that as the conducting 
transistor reaches a peak, voltages 
are induced through the trans- 
former into the other transistor 
circuit. The second transistor is 
thus caused to conduct and 

for Electric 
Shavers 

voltages are induced which tend to reduce the 
current of the first transistor, thus producing a 
cycling effect. The frequency of this effect is deter- 
mined by the capacity of Cl and the inductance of 
the primary winding. 

A satisfactory transformer to suit this circuit is 
made by Repanco Ltd., and the lay -out chosen is 

11116 dla,hole 
for output 

socket 

-I 
6" 

vg" - 
fi ----A --+--A-t-' 

A- - +-=- -A- --r-- 

a 

Bend up along' - 

dotted line 

81ra' Hole for 
fuse 

t!- 2"-.1 

Bend up along 
dotted line 

[..--.2"--.4 

A f 

Hole sizes A =6BA, B =%8 "dia. 

d 

Grommmeted 
hole for 
battery 
leads 

Fig. 2t The standard aluminium chassis used to house the unit. 

Cl 
0.25 

YF 

C2 
0 5,uF 

12V 

SKI 
A.C. 

output 
to 

shaver 
SKI DC. 

Thansistor 
connections 

Fig. f t The inverter circuit. 

COMPONENTS LIST 
Resistors: 

RI 10052 3W ww 
R2 30 3W ww 
R3 I SZ IOW ww 

Capacitors: 
CI 0.251AF paper 150V 
C2 0.5µF paper 500V 

Miscellaneous: 
TI Transformer (Repanco Type TT5I) 
Tr I, 2 0C25 with insulating bushes and mica 

washers. 
FSI 2A fuse cartridge 
SKI SA mains socket, surface type fuse - 

holder. Rubber grommet, éin. Alu- 
minium chassis 6in. x 4in. x 2 -kin. Nuts 
and bolts, wire, sleeving, adhesive, 
plastic fabric. 
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A view of the prototype unit completed. 

% -®Q l 

This 
bent ulp at 

I ; right angles A.-..L--{---+k _I-.------- 4-A 

.la I ' 4 

L dia,ole ¡ ....% I 

Hole sizes I 

A=6 BA 
_®a B=4BA 1 

r-f --4-- -----+-A 
V ®= 

I j I 

Fig. 3a (left), b (right): Drilling dimensions 

designed round this and two Mullard 0C25 tran- 
sistors. 

Constructional Details 
The inverter is housed in a normal aluminium 

chassis measuring 6in x 4in. x 2 1in., which should 
be drilled as shown in diagram Fig. 2 

Two right -angled aluminium brackets are 
required, one to carry the transistors and primary 
components, and the other the output socket and 
capacitor C2. The brackets are made from 
aluminium sheet cut and drilled according to 
Fig. 3a and 3b. 

The clamp to keep the, transformer in position 
is shown in Fig. 4. 

Wiring and Assembling 

First mount the transistors on the right -angled 
bracket made according to Fig. 3a. This bracket 
acts as a heat sink to keep the transistors cool. The 
mica washer supplied with each 0C25 must be 
carefully placed in position between the transistor 

and bracket. Similarly, the insula- 
ting bushes for the soldering 
connections must be pushed into 
the appropriate holes before the 
fixing screws are inserted. 

For readers not familiar with 
the button type of transistor it is 
easy to locate which pin is which 
if it is noted that the connection 
spills are not set symmetrically 
in the base. Reference to key 
diagram under Fig. 1 will make 
the connections clear. 

Having assembled the transis- 
tors, take the " three tag " strip 
and wire up the components as 
shown in Fig. Sa, then the trans- 
former as indicated in the same 
figure. 

i 

I 

This section Is 
bent up at 

+--. 

right angles 

l Hole sizes 
A =6BA 
B'4BA 

3y2 

for the two aluminium mounting brackets. 

The resistance R3 can best be made from 
approximately 2ft. of radiator element wire coiled 
round a pencil into a short " spring". One word of 
warning, make sure that the wire you choose 
solders easily; some resistance wire does not. 

Assemble the two - 
way SA output socket 
on the other right - 
angled bracket made 
according to Fig. 3b, 
with two ¡in. 4B.A. 
screws, and connect 
to the tag -strip with 
two pieces of tinned 
wire suitably sleeved 
as shows in Fig. 5b. 
Similarly wire capaci- 
tor C2. 

5rá strip 
aluminium 

t8 swg. 
6BA clear 

Fig. 41 The transformer 
clamp. 

Assembly into Chassis 

Position the rubber grommet and the fuse holder 
in the appropriate holes. Connect the black or 
negative battery lead to the tag on the fuse holder. 
Wire from the other side of the fuse to right hand 
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tag of the three way tag strip, 
Now assemble the bracket 

carrying the transistors to the 
chassis with the three fin. 6B.A. 
screws. The tag -strip should be 
anchored by the centre screw. To 
facilitate assembly the transfor- 
mer may be turned upside down 
and rested on the corner of the 
chassis whilst the screws are 
being tightened. 

Next assemble the other right - 
angled bracket to the chassis 
using three fin. 6B.A. screws. 
Finally, fit the transformer clamp 
(Fig. 4) securing by two fin. 6 
B.A. screws. 

Red lead 
from 

tag stri 
Bend up along dotted line 

Black 
lead 
to 

fuse 

Fig Sa (above): 

All that is left to do now is to connect the out- 
put leads of the transformer (numbered 1 and 2) to 
the outer tags on the tag strip shown in Fig. 5b. 

Testing 

When the unit has been completed and checked, 
connect a 12V battery being careful to see that the 
red lead goes to the positive or red terminal and 
the black to the negative. Note that a reversed con- 
nection will cause components to be burned out 
and the unit to fail. If 50 cycles is being generated, 
a very slight hum can be heard from the transfor- 
mer if held close to the ear. 

Next check the voltage on no load. It should be 
of the order of 260V which drops to 230 when the 
shaver is connected. 

Wiring the "three tag" strip and the 

Fig. Sb (below): Wiring the two -way 
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Transformer 

transformer. 

output socket. 

Fig. 6 A general view of the unit, indicating the remaining wiring to be 
carried out extra to that shown in Figs. 5o and b. 

The circuit as it stands, if correctly assembled 
and wired, will be quite suitable for driving the 
majority of electric shavers and nd further adjust- 
ments should be necessary. 

External Details 

When the unit is complete and working, a base 
plate of 16 gauge aluminium measuring 5 1-in. x 
4 }in. can be made and fixed tä the corner supports 
of the chassis by nylon press grips obtainable from 
a car accessory dealer. 

To improve the appearance of 
the unit it can be covered with 
contact adhesive plastic which is 
readily available; about a 
shilling's worth. being required. 
There are several designs in a 
polished wood pattern which 
enable the unit to be fitted under 
the dashboard of even the 
smartest car quite unobtrusively. 
Before applying the plastic adhe- 
sive fabric it is essential to see 
that the aluminium chassis is 
clean and free from grease. 

Fitting in a Car 

The unit can be permanently 
wired to a suitable point in the 
electrical system of any car which 

has a 12V battery, provided that an on /off switch is 
included. The switch can be mounted on the dash- 
board or on the unit itself and should be connected 
in the non -earthed lead. 

When making the connections care must be 
taken to see that the red lead goes to the positive 
side of the battery which is usually connected to 
the chassis. In older cars and some originating 
from the Continent it will be found that the nega- 
tive side of the battery is connected to the chassis 
and not the positive, but this will in no way effect 
the unit. 
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LASh?os 

The SKYROVER 
Controls: Waveband Selector, 
Volume Control with on /off 
Switch, Tuning Control. In 
plastic cabinet, size 10 x 6l x 39 
in. with metal trim and carry- 
ing handle. 
al'Itb7c, £10.19.6. 
H.P. Terms: 22/- deposit 
and 11 months at 211 -. 

PRACTICAL WIRELESS 159 

o ¡ ¡er the Finest Value to 
HOME CONSTRUCTORS 

We consider our construction parcels to be the finest value on the home construc- 
tor market. lion receipt you feel not competent to build the set, you may return 
it as received within 7 days, when the um paid will be refunded less postage. 

THE SKYROVER 
and SKYROVER DE LUXE 
GENERAL. SPECIFICATION: 
7 transistor plus 2 diode superhet, 6 waveband portable 
receiver. Operating from four 1.5 v. torch batteries. 
The SKYROVER and SKYROVER DE LUXE covers the 
full Medium Waveband and Short Waveband 31 -94 M, 
and also 4 separate switched band -spread ranges. 13M 
16M, 19M and 25M, with Band Spread Tuning for accur- 
ate Station Selection. The coil pack and tuning heart 
is completely factory assembled, wired and tested. 
The remaining assembly can be completed in under 
three hours from our easy to follow, stage by stage 
instructions. 
SPECIFICATION: 
Superhet, 470 Kc /s. All Mullard Transistors and Diode. 
Uses 4 -U2 batteries. 5in. 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 iii x 69 x 3ín., covered with a washable material 
with plastic trim and carrying handle. Also car aerial socket fitted. 
Can be built for 
P. & P. 5/ -. 
H.P. Terms: 28/- deposit and 11 months at 24/6. Data for each receiver 2/6 extra. Refunded if you pur- 
chase the parcel. Four U2 batteries included FREE 
All Components Available Separately. 

£12.19.6 

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. The "Sixteen" Multi - 
range offers the home constructor and serviceman an instru- 
ment that will meet most of his requirements for voltage, 
current and resistance measurement. There are 16 switched 
ranges: 9 for voltage measurement, 4 current ranges and 3 
resistance ranges. All British components are used throughout. 
The instrument case Is supplied with the meter movement 
built -in. The two scales are clearly printed In black on white 
and are very easy to read. 
RANGE SPECIFICATION: D.C. volts: 0-2.5- 25-50- 250 -500 
at 20,000 n /V. A.C. volts: 0 -25 -50 -250-500 at 1,000 II /V. D.C. 
current: 0- 5011A, 0-2.5-50-250 mA. Resistance: 0 -2,000 O, 0-200k O, 
0 -20MD. Basic movement: 401.1.A f.s.d. moving coil. With 
universal shunt full scale deflection current is 50µA. Size/ 
finish: Black plastic case. 31 x 51 x 11in. Controls: 12 position range switch: separate slide switch for A.C. volts 
-D.C. ohms; ohms zero adjustment pot, meter; LASKY'S PRICE meter zero. External connections: Two 4mm. 

One 15V. and one 1.5V. batteries. Complete with >ES 19 6 sockets for test lead plugs. Power requirements: l- 
all parts and full construction details. 11.P. Terms: 21/- deposit and Data and circuit avail, separately 2/6, refunded 5 months at 21/, if all parts bought. Pair of Batts. 2/5 extra. 

TAPE SPLICER OFFER! 
By famous manufacturer. All metal 
nickel plated construction with 
separate razor blade -securely clamps 
tape while splicing. Listed at IS /G. 

LASKY'S PRICE. 14/6 POST FREE. 

1 

HEADPHONES 
S. G. Brown Type F earphones, moving 
iron 2000 ohms, hand -held type but a 
headband could easily be fitted. 
I.ASKI "S PH -LE 14/6. P. & P. 1/6, 

E.M.I. 4 -SPEED RECORD PLAYER 
New, unused and individually boxed fitted with lightweight 
eick -up with ACOS G.P. 73/2 stereo cartridge. Cabinet space 
required 139 x 121 x Gin. A ein. metal turntable is fitted. 
For use on 200/250 volt A.C. Mains, with Auto -stop. The 
stereo cartridge will play all types of Mono Records, 78's. 
L.P.s etc., but if desired a C.P. 67 LP /78 Mono cartridge will 
be supplied in lieu of the GP73 at no difference in cost. 

LASKY'S PRICE 79/6 f'. r. nm extra. 

The "REALISTIC" Seven 
* ,-Lransis.o: super lint_ * 350 milliwatt 
output into -lin. I -. ith flux speaker. 
* AB components mounted on a single 
printed circuit 
board, size 5i x 
511n. in one com- 
plete assembly. 
* Plastic cabinet 
with carrying 
handle, size 7 x 10 
x 3iin., available 
in Blue /Grey 
or all Grey. * 
Easy to read dial. 
*External socket 
for car aerial. 
* I.F. frequency 470 Reis. * Ferrite rod 
internal aerial. Operates from PPe or 
similar battery. * Full comprehensive 
data supplied with each receiver. * All 
coils and I.F.'s etc. fully wound ready for 
immediate assembly. 
An Outstanding Receiver. LASKVS 
PRICE for the complete parcel including 
Transistors, Cabinet, Speaker, etc., and 
Full 
Data. Can be builtlfor d5.19.6 

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

REALISTIC Seven DELUXE 
With the same. specihca;tio Aas standard 
model -PLUS a superior wood cabinet 
in contemporary styling. ALSO a full 
vision circular dial. 

FOR ONLY ¡I EXTRA 
P. & P. as std. model 

THE 

"SPRITE" 
Car be hin It for 

79% 
P. & P. 3/6 extra. 

* Six- Transistor Superhet Miniature Per- 
sonal Pocket Radio. * Long and Médium 
wavebands. * Ferrite Rod aerial. * I.F. 
Frequency 470 Kc /s. * 31n, Speaker. 
* Printed circuit 21 X tin. * Slow Motion 
Drive. * In Plastic Case. Size 4 x 2i x -lin. 
In order to ensure perfect results, the 
SPRITE is supplied to sou with R.F. and 
I.F. stages. Driver and Output stages 
ready built with all components mounted 
on the printed circuit. The SPRITE pre - 
assembled, plus cabinet, speaker and all 
components for final construction. Ve e can be built for: - 
P. & P. 3/6 extra. Data and instructions 
separately 2 /6. Refunded if parcel is pur- 
chased. Real calf leather case, wriststrap, 
personal earphone and case for earphone 
and batten! 12/6 the lot extra. Make no 
mistake this is a SUPERHET receiver 
of genuine commercial quality. It is 
not a regenerative chit xi it. 

AUTO. RECORD PLAYER 
11.11.1". Ji .p.m. Alrs'OMMATIC RE- 
CORI) PLAYER. Designed to take only 
45 r.p.m. 7in, discs. Will play up to 8 auto- 
matically. Fitted with lightweight pick- 
up and crystal cartridge, mounted on a 
plinth. For 200 /250 v. A.C. mains. Size 
approx. 10 s 10 x Sin. 
LASKY'S PRICE 59/6. P. & P. 3/6 extra. 

GUITAR PICK -UP 
Crystal -high imp. Size only 11 x ! x fin. 
Clips to finger board -no screws. Complete 
with cable. with cable. 

I PRICE 15/11. P. & P. II -. 

207 EDGWARE ROAD, LONDON, W.2. 133 TOTTENHAM COURT ROAD, W.I 152/3 FLEET STREET, LONDON, E.C.4. 
Near Pried St. PADDINGTON 3271:2 Nearest Stn., Goodge St. MUSEUM 2605 Telephone: Fleet Street 2833. 

POI IT OPEN A!.% DAY SAT. Early Closing Tours. Mail Ordere to Dent. P.W., Edgware Rd. Open all day Thursday. Early closing Sat. 
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"THE CONSTRUCTOR'S PARADISE Of 

BEAR HUDSON LTD. 
63 GOLDHAWK RD, SHEPHERD'S BUSH, LONDON, W.I2PHONE sxE 2sè1 

Now open at I I JERDAN PLACE, FULHAM, LONDON,S.W.6.Phmu: PP I. 3405 

MICROPHONE OPPORTUNITIES 
"Planet" SUPER X -TAL MIKE 

Fantastic value. Beautifully made modern styled crystal 
mike in strong plastic hou sing. With approx. S ft. sheathed 
cable and miniature jack plug. Response 60 to 13,000 e/o 
High Impedance. Guaranteed. List price 30) -. 

TSL "AUDIO HEART" 
A VERSATILE HI -FI TRANSISTOR AMP. 
Uses 2 x 811) transistors with 2 x OCsl In push pull to 
give full watt output at 3-5 ohms. Input sensitivity 
5 to 10mY for 1 w. out. Operating voltage-1W.: 
A' x 2.2' z 1.2'. Response 60- 10,000 c /e. ± 3 dB. 
This superb amplifier is characterised by exceptional 
stability, providing full output at up to I12 °F, 
Available ready built or for building yourself. 
Guaranteed. With transistors, transformers. eta, etc.. 
and inotructiom. 

P1 :11.D IT FOR 52/6 
Ready built and tested 59/6 

"SUNDOWN" 
AUTOMATIC PARKING LIGHT 

A brilliant application of transistor technlgne to 
benefit every owner obliged to leave his car standing 
at night for long periods. As daylight goes, the Parking 
Light switches ON automatically. and OFF when 
daylight returns. The chrome fldshed lamp (showing 
red and white) clips securely to window which is left 
locked. The electronic "brain" attaches inside wind. 
screen. BAVES BATTERY DRAIN, CONFORMS 
WITH POLICE REQUIREMENTS. EASILY 
FIXED. "SUNDOWN" PARKING LAMP 
WITH BULB, LEADS AND SELF- 48/. 
OPERATING CONTROL UNIT. / 

SPECIAL PRICE 

12/6 30 /-r 

COMPONENTS - HI -FI - BOOKS - SERVICE 
24 -HOUR MAIL ORDER SERVICE with all goods guaranteed. 

FREE POSTAGE on orders over 20/ -; add 1/. postage it under. 
LOWEST PRICES FROM BULK PURCHASING AND MANU- 
FACTURING. 

BERNARDS BOOKS FOR 
TRANSISTOR CONSTRUCTORS 

183 Dew to receive foreign 5/- TV Programmes ou your 
TV set using simple Poet free 
modo. 

184 Tested Transistor Cis. 2/6 O cuits using Modules 
Poet free 

185Teeted Shortwave 5/_ 
Receiver Circuit using 
MATS. Post free 

186 Tested Ruperhet. Short- 6/_ V and t;en,mnniea- 
rdon Receiver Circuits Post free 
using M AT,. 

.Send 6d. for full catalogue of Bernurds 
Rodio Rooks. We stock the Parts You 
Need for the Circuits too! 

BEST OF ALL 
B.H. "HI -FI 14" 
with integrated 

1 tone controls and 
mix facilities 

A real break -through in hl -0 value) This superh amplifier 
deigned by Dr. W. J. May Incorporates valuable features 
including two high gain Inputs, each with Ito own volume 
control to permit mixing! Multiple neg. feed -back loops 
can be varied. Robust design using quality components 
meana dependability at all timed. Frequency response-- 
25-25,000 c/a ±2dB. Separate bass and treble out and lift 
controls. Output ±3 or 15 ohms. With punched chassis, 
elegant escutcheon plate, valves and instruetions. 
FANTASTIC VALUE AT THE PRICE! 

Complete kit of 99 
Bath and 

ports as described .0 tested 
Fitting metal cover with handle, 32/8. £11.11.0 

Orders by post to BEAR HUDSON LTD., Dept. PW6, 63 Goldhawk Rd., London, W.I2 

SINCLAIR 
MICRO -6 
The world's smallest and 
most amazing radio. All 
parts to build, inc. earpiece 
anti instructions 59/6 come to 

We supply all Sinclair designs 
as advertised 

MAKE YOUR CRYSTAL 

P.U. REAL HI -FI WITH 
THE TSL CONSTANT 

VELOCITY EQUALISER 
This er- 
markalde 

w 101, 
develop' 

r 11 

enables 
almost 

good as the 
finest profes- 
sional mag- 

netic phis-ups to be obtained from 
crystal or ceramic types. With R. even 
cheap record players become first -class 
Instruments. With good equipment 
results are astonishing. Ideal for 11.0.12_, 
C loro, Garrard and Acre. With plugs 
for mono or stereo. 3 years' 30/. 
guarantee. Ready for use. 
Thousands sold. POST FREE 

TRANSISTOR OPPORTUNITIES 
OC.71- special offs. 3/9; OC.45, 5/6; 
OC.44, 6 / -; OC.169, 8/, MAT 100 or 
120. 7/9; MAT 101 or 121, 8 /6; ADT.140 
with 500 awls cut -on. 15/ -. 

FREE TO AMBITIOUSENGINEERS 
- THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative t56 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division - 
the B.I.E.T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee 
" NO PASS - NO FEE" 
Whatever your age or experience, you cannot afford 
to miss reading this famous book. If you are 
earning less than £25. a week, send for your 
copy of "ENGINEERING OPPORTUNITIES" 
today -FREE. 

WHICH IS YOUR 
PET SUBJECT? 

Mechanical Eng.. 
Electrical Eng.. 

Civil Engineering, 
Radio Engineering. 

Automobile Eng.. 
Aeronautical Eng., 

Production Eng., 
Building, Plastic,, 
Dra u ghtsma nshiD. 

Television. etc. 

GET SOME 
LETTERS AFTER 
YOUR NAME! 

A.N 1Mech.E. 
A.M.I.C.E. 

A.M.I.Prod.E. 
A.M.I.M.I. 

A.I.O. B. 
A.F.R.5e.S, 

B.Sc. 
A.M. BrII.I.R.E. 
City 6 Guilds 

W. Cert. of Education 
Etc.. eta 

EQpm 
PRACTICAL. 

Basic Practical and Theore- 
tic Courses for beginners in 
Radio, T.V., Electronics, Etc., 
A.M.Brit.I.R.E. City A Guilds 

Radio Amateurs' 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 l 

NOW offers you o 
real laboratory train- 
ing at home with 
practical egmpment 
Ask for details. 

B.I.E.T. 
SCHOOL OF 

ELECTRONICS 

POST COUPON NOW 
O 

O 
O 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY 

(Dept. SE /2I ), 29 Wright's Lane, London, W.8 

Please send me your FREE 156 -page 
"ENGINEERING OPPORTUNITIES" 

(Write if you prefer not to cut page) 

NAME..__..._ 

ADDRESS 

SUBJECT OR EXAM 
THAT INTERESTS ME 

SE 21 

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD 
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* 7k * * 7i' * * * 

AUDIO FAIR 
COMMENT 
* * * * * * * * * 

A Report from the International Festival and Fair held at the Russell Hotel 
in London from 2nd to 5th April 

NITIATION " was the theme of the 1964 
International Audio Festival and Fair, 
we were told by the director, C. Rex - 

Hassan. 
Initiation ceremonies tend to be painful. 

Certainly it seemed that half the 40,000 -plus 
visitors to this year's fair at the Russell Hotel, 
London, trod on your correspondent's toes as he 
jostled to view some of the exhibits on the 
cramped stands in the main body of the hall. 
Upstairs was little better: leaning against a 
corridor wall for a welcome respite and chat to a 
colleague was an invitation for a queue to form. 
There is surely a case for a more roomy venue 
now that enthusiasm for audio matters has grown. 

MULTIPLEX STEREO 
Despite this there was no depreciation of 

'standards. This was a specialists' show, attracting 
30 or so foreign exhibitors, some of them unveiling 
their new treasures for the first time anywhere. 
In addition the BBC had been forced into aware- 
ness of the audio enthusiast's existence. The result 
was recorded stereo programmes using the Zenith - 
GE Multiplex system, broadcast from Wrotham, 
using the Third Programme transmitter, outside 
its normal broadcasting hours on its normal 
91.3Mc /s frequency. Although international 
politics befog the issue and a regular service in 
this country awaits CCIR decisions -the next 
plenary meeting will not take place until 1966 - 
the BBC made a brave effort to demonstrate to 
potential listeners the quality that could be 
obtained in home listening. 

Several firms have been ready for the innovation 
of stereo multiplex broadcasting for some time 
and were ouick to take advantage, of this link. 
Acoustical Manufacturing Co., for example, with 
the well -proven Quad range, were showing for the 
first public time their prototype decoder unit, fully 
transistorised and matching the established range 
of equipment. 

Armstrong also took advantage of the trans- 
missions to show their multiplex decoder, while 
Pioneer Electronic Corporation of Japan, ,under 
the aegis of C. E. Hammond, who are also 
distributors of Revox tape recorders, demonstrated 
some interesting a.m. /f.m. tuners with multiplex 
circuits as well as the complete SM -G 205 

by Henry Maxwell 

integrated stereo tuner- amplifier with variable i.f. 
bandwidth, switchable a.f.c. and built -in ferrite 
aerial. Price 85 gns. (Multiplex adaptor at 
16 gns.). 

AMPLIFIERS 
The transistor invasion goes on: advantages of 

smaller construction, less heat dissipation, better 
noise figures and a general improvement in quality 
are claimed by most manufacturers. Messrs. Leak 
and Truvox pressed the point with the literature 
displayed with their fully integrated transistorised 
stereo amplifiers, giving 10W from each channel 
into 15it loads. Prices: Leak Stereo 30, £49 10s., 
and Truvox TSAI00, 49 gns. 

That word "integrated" has become the cult word 
of this year's Fair; just as grey, black and silver 
appear to have crept in as the colour scheme of 
the most recent releases. By " integrated " the 
manufacturers imply that the power supplies, main 
amplifiers and control sections are all incorporated 
on a single chassis. 

Derritron Ultrasonics with the Chapman range, 
Armstrong Audio, Sherwood Electroric Labora- 
tories. Elcktroimpex Hungarian Trading Co 

" 
with 

the Qualiton stereo integrated amplifier (valves 
and silicon rectifiers) and even Grundij had very 
impressive equipment to unveil. 

The last- mentioned company aroused great 
interest with the SV50 Stereo Amplifier and the 
RT50 Tuner Unit. The SV50 has 27 transistors 
and two semiconductor rectifiers with 2 x 20W 
output, while the RT50 is a medium and v.h.f. 
tuner unit of hybrid design with switchable a.f.c., 
noise suppression and stereo decoding for stereo 
f.m. reception, completely matching the SV50. In 
tasteful slim walnut cases 111 x 101 x 6in. 

In contrast to this paring down into bookcase, 
shelf -mounting dimensions the loudspeaker 
assemblies into which this tuner and amplifier 
were fed were of ambitious construction. The 
Box 70 has one 12in. bass and three mid -range/ 
treble speakers, while the Box 100 has a 12ín, bass, 
two mid -range and no less than six treble speakers. 

LOUDSPEAKERS 
Loudspeakers generally followed established 

lines with various improvements and changes in 
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enclosure design. Four new products were shown 
on the Goodman stand. Most noteworthy for the 
average domestic listener was the New Maxim. In 
an enclosure only 101 x 51 x Thin. there are two 
direct radiators with a reputed frequency range (at 
minimal deviation) from 45- 20,000c /s, giving 
8W, fully loaded, at 1512. Price: £15, plus 
£2 10s. 6d. purchase tax. Demonstrations indicated 
that this small unit gave forth all it claimed -and, 
what is equally important, no more! 

Also on show was the now -famous Eleganzia, 
improved into a Mark II version with an improved 
overall performance but no increase from the 
super -slim dimensions. For the chap who hates 
his neighbour- or, more realistically, the P.A. 
dealer, the New Audiom 91, replacing the Audiom 
90, was shown. This is an 18in., single -cone unit 
handling 50W in standard and bass versions. Ideal 
for the would -be Beatles. Another newcomer to 
this range is the Triaxiom 122OC, a three -unit, 
12in.. 20W design which sells at £18 10s. 

Other first-timers were shown by Fane Acoustics. 
Of especial interest was the Fanfare with a four - 
speaker design, using rear horn- loading for the 
bass unit, stated to be effective down to 17c /s- 
and it felt like it, what's more. 

Making more of their claim to " three - 
dimensional sound" were Lansing, well known in 
the U.S.A., showing for the first time in England. 
A wide range of transducers with some unusual 
magnet systems and edge -wound ribbon speech 
coils were shown. There was also the Paragon 
cabinet system, almost 9ft long, weighing more 
than 6cwt, with two theatre speaker assemblies -a 
" sooper- woofer ". 

Other exhibitors stood upon their established 
reputations, Messrs. Wharfedale, Whiteley 
Lowther, Leak and Kelly need no explanation and 
gave the impression that in appearing at the 
Russell Hotel they were welcoming old friends 
rather than dispensing publicity. 

But we noted a departure from convention on 
the Lowther stand, where a high -quality broadcast 
receiver with transistorised f.m. tuner and pre- 
amplifier and valve output giving 12W was to be 
seen. And visitors to Leak, who had not seen or 
heard the Sandwich speaker before, would have 
been pleasurably surprised. 

Leave cannot be taken of the subject of loud- 
speakers without mentioning the Jordan -Watts 
square module with acoustic damping on the 
Boosey and Hawkes stand. The speaker is 
reputed to be weather and insect (Beatle ?) proof 
and is almost entirely of metal. Popular form of 
employment is as ,a " building brick " with 
assemblies capable of providing a high -fidelity 
output at almost any power rating that is wanted. 
Shelf and wall mounting units were also on show 
as well as reflex enclosures. 

Quality equipment of rugged design could be 
seen, too, on the K.E.F. stand from the miniature 
Celeste to the LS5 monitor. This firm also held 
an interesting ambistereophony demonstration with 
the Radford pre- amplifier and Grampian rever- 
beration unit. 

This last is a mechanical spring line device 
employed to liven a dead acoustic studio condition 
by using two signal paths, one direct, unmodified, 

the other via the reverberation unit, adjustable 
from zero to one -to -one. Battery and mains 
operation is now provided. 

Most unusual loudspeaker enclosure this year 
must surely be the Sound -Globe arrangement on 
the Clairtone Project G stereogram, seen in all its 
grandeur on the Argelane stand. The loudspeakers 
are mounted in 18in. spun aluminium globes, 
painted a forbidding black and rotatable on shock- 
proof ball bearings through 340 °. 

Mounted at the ends of the rosewood cabinet, 
they gave a definitely " space -age " look to the 
Audio scene. Not so obvious was the completely 
solid -state circuitry, four -speed transcription turn- 
table with Elac cartridge and f.m. tuner unit ready 
for stereo transmissions of quite ambitious 
specifications. 

TAPE RECORDERS 
Tape recorders included both the household 

names, the British " steadies " and a number of 
freshly imported foreign models. From Japan 
both Sony and Akai had good things to offer. The 
former, imported by Tellus, showed a complete 
new range which included a 79 gns. two -speed, 
four -track stereo -mono system and a stereo deck 
and amplifier for the constructor. 

Pullin Optical Co., who import the Akai 
products, were at pains to point out that their most 
opulent model was not just a " show model " but 
a practical professional machine with some 
unique features. Among these is the repeat device 
and the Instantaneous Resettable Automatic 
Protection circuit which guards against damage to 
the transistors by ambient heat, etc. Remote 
control facilities are included and the reel limit 
has been increased to l01in. by extension arms. 
The price? A mere £208 19s. 

More within the range of the average pocket 
is the Butoba MT5, reduced from its original 
price to 59 gns. on opening day, and the very 
adaptable MT7, recently reduced to 38 gns. The 
same importers, Denham and Morley, handle the 
Siemens range, whose models IO and 14 are now 
69 gns. 

Making a world debut was the Dual TG12A 
four -track stereo tape recorder with multi -play 
and multi -track facilities and a claimed frequency 
response at the highest speed of 40- 20,000c /s. Also 
exhibited by Celsa was the new Dual 1009 stereo 
record player, which is said to have the lowest 
tracking pressure, approximately j: gram, of any 
on the market. 

In fact this pick -up arm is so delicately balanced 
that the deck can be tilted up to 45 deg. and still 
played. No more spirit -level installation. did I 
hear someone comment? 

Another first -timer was the improved version of 
the Planet UI tape deck and a complete assembly 
of this deck with stereo recording and playback 
amplifiers in a wood plinth sells at about £120. A 
high -quality British product of uncompromising 
design. 

As staunchly British, both Ferrograph and 
Brenell had their well -known and well- respected 
machines on show and the other important " home 
product ", the Truvox 90 series, featured improved 
key control, a magnet for many fingers. 
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PORTABLE TRANSISTOR RADIOS 
BACKED BY SUPER AFTER SALES SERVICE 

'ROAMER SEVEN Mk 1111 

9 stages -7 transistors and 2 diodes 
Covers Medium and Long Waves. Trawler Band and two 
Short Waves to approx. 17 metres. Push -pull output fm 
room tilling volume from rich toned heavy duty lin. 
speaker. Air spaced ganged tuning condenser. Ferrite 
rod aerial for M & L waves and telescopic aerial for 
S Waves. Simulated hide case with gilt trim and shoul- 
der and hand straps. Size 9 x 7 x 41n. approx. The 
perfect portable and the Ideal car radio. (Uses PP9 
battery available anywhere.) 

5 WAVEBAND 
PORTABLE OR 

CAR RADIO 
Amazing performance 

and specification 
Total cost of parts now only 

f5I96 P56P 

Parts Price List and easy 
build plans 31 -. 

r L;,dd. 

I TRANSONA FIVE I 

Parts Price List and easy 
build plans 21- 

.. 

7 stages -5 transistors 
and 2 diodes. 

Fully tunable over medium 
and Long Waves and Trawler 
Band. Incorporates Ferrite 
rod aerial, tuning condenser, 
volume control, new type fine 
tone super dynamic 2tin. 
speaker etc. Attractive case. 
Size 6) x 41 x liin. with red 
speaker grille. (Uses 1239 
battery available anywhere). 

Total cost of all 42/6 parts now only 
P. & P. 3'6. 

SUPER SEVEN 

IR' IIII1IIIII I11IIIIIII!IIIIIII11IRII 

II/yá, 

9 stages -7 transistors 
and 2 diodes 
Covers Medium and Long Waves 
and Trawler band. Completely 
portable -has- built -in Ferrite 
rod aerial for wonderful recep- 
tion. Push-pull output. Sin. 
speaker will drive larger speak- 
er). Size 71 x 51 x lin. (Uses 9v. 
battery, available anywhere.) 
(Telescopic Aerial for Trawler 
Band optional extra 8111.) 
Total cost of all 13. 19.6 
parts now only 

P. & P. 36 
Parts Price List and easy build 

plans 2l -. 

I ROAMER SIX 
I 

FREE! 

M,ruoture Earpiece, plug and socket (value 916) 
and details of conversion to private listening. 

Total cost of all 
parts now only £4. 1 9.6 P. & P. 316. 

8 stages -6 trans- 
istors and 2 diodes. 
Listen to stations 
half a world away 
with this 5 waveband 
portable. Tunable on 
Medium and Long 
waves. Trawler Band 
and two Short waves 
Sensitive ferrite rod 
aerial and telescopic 
aerial for short 
waves. Top grade 
transistors. 3 -inch 
speaker, handsome 
case with gilt fittings 
Size 61 x 4i x 11m. 

Parts Price List and 
easy baild plans 1,-. 

TRANSONA SIX 
8 stages -6 transistors 

and 2 diodes 
This is a top performance 
receiver covering full Medium 
and Long Waves and Trawler 
Band. High -grade Ferrite 
magnet 3in. speaker makes 
listening a pleasure. Push - 
pull transformers for ample 
power. Ferrite rod aerial 
Many stations listed in one 
evening Including Luxem- 
bourg loud and clear. Attrac- 
tive case in grey with red 
grille. Size 6i x 41 x lain. (Uses 
PP4 battery available any- 
where). (Carrying strap 2)- ex.) 
Total cost of all 59/6 P. & P. 
parts now only / 316 

NEW! 

Parts Price List 
and easy build plans 116 

ausd al relums and 
pe farmasee... has really tow 
op to my expectation-1." 
S G Stockton -on -Tees 

MELODY SIX 
FREE ! Miniature Earpiece, plug and socket (value 916) 

and details of conversion to ',Prate listening. 

8 stages-6 transistors 
and 2 diodes. 
Our latest completely portable 
transistor radio covering me- 
dium and long waves. Incorpor- 
ates pre -tagged circuit board. 
lin, heavy duty speaker, top 
grade transistom, volume con- 
trol, tuning condenser, wave 
change slide switch, sensitive 
bin. ferrite rod atrial. Push -pull 
output. Wonder_ul reception of 
B.B.C. Home ans Light. 208 and 
many Continental stations. 
Handsome leather -look pocket 

size case, only 6l x 31 x 1 in. approx., with gilt speaker grille and supplied with hand and shoulder straps. 
Total cost of all £4.9 6 P. & P. Parts Price List and 
parts only 31 -, easy build plans 2t -. 

POCKET FIVE 
I 

7 stages -5 transistors and 2 
diodes. 
Covers Medium and Long Waves and 
Trawler Band, a feature usually 
found in only the most expensive 
radios. On test Home. Light. Lux- 
embourg and many Continental 
stations were received loud and 
clear Designed round supersensi- 
tive Ferri to Rod Aerial and fine tone 
Hin, moving coil speaker, built into attractive black ease with 
red speaker grille. Size 51, x li x 3ifn. (Uses 1289 battery available 
anywhere.) 
Total cost of all 
parts now only 42/ 6 easybuild plans 116 

Parts Price List and 
P. & P. 3f -. 

All components used in our receivers may be pur- 
chased separately if desired. Parts price lists and Radio Exchange Co. 
easy build plans supplied free with sets of parts 1 61 HIGH STREET, BEDFORD Tel. 2367 or available separately at fixed prices stated. 1 Callers side ent. Barratts.Shoe Shop.9 -5 pm. 10 -I pm-Sat. 
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SKYROVER 
AND 
SKYROVER De Luxe 
General Specification 
for both models 

7 transistors and 2 diode superhet-6 waveband portable 
receiver, covering the full Medium Waveband (180 -576M) and 
Short Waveband (31 -94M) and in addition 4 separate switched 
Band Spread Ranges on'13M. 16M, 19M and 25M /bands -with 
manual Band Spread Tuning for accurate Station selection. I.F. 
frequency 470Kc /s. Output 500MW. 51n. Ceramic Magnet P.M. 
Speaker. Telescopic and internal Ferrite Rod Aerial, All 
Mullard Transistors and Diodes. The coil pack and tuning heart 
is completely factory assembled wired and tested. The remain- 
ing assembly can be completed in under three hours from our 
detailed and easy to follow instructions. Operates on four 
1.5V torch batts. (U2 or equivalent). 
THE SKYROVER. Individual Details -controls: Waveband 
Selector, Volume Control with on /off switch. Tuning Control with easy to read Dial Scale. In attractive plastic cabinet, size: 
10 x 61 x 311n.. with metal trim and carrying handle. 

MAY BE 
OR 

BUILT f 10.19.6 l'arts 

H.P. Terms 22/- deposit and 11 monthly payments of 21/ -. 
THE SKYROVER De Luxe. Tone Control Circuit is incorpor- 
ated with separate Tone Control in addition Volume and Tuning Controls and Waveband Selector. In sturdy wood 
cabinets, size: 111x61 x 3in. covered in washable material with 
plastic trim and carrying handle. Also Car o r Aerial socket. 

MAY 
FORBUH.T fl2a19416 All 

Separately.d 
H.P. Terms 261- deposit and 11 monthly payments of 24/6. 
Circuit diagram and data for each set 2/6 extra, free if all parts 
bought. Four 112 batteries included FREE. Add 51- P. & P. on each set. 

THE PETIT A.C. ELIMINATOR AND '18/6 P.83P. 

FULMITER (approx. 
BArTERY 

same ize 
CHARGER 

s PP3 battery). 
116. 

June, 1964 

MORE TRANSISTOR RADIOS FOR 
HOME CONSTRUCTION 

THE "REALISTIC" 7 
Seven transistor portable receiver-Cull L. and M. waveband 

BBppee kO 59 MÁ BUIT speaker. Full 
A ptsof as ßr ly ER 
Battery 3/9 P P 

Also De Luxe Model with superior PVC covered wood cabinet 
and full view tuning dial. 
MAY 

FOR 
BUILT i 9ô Battery 3/9 extra. 

separately. 
& . /8 

THE "SPRITE" 
6 transistor mini pocket receiver. Full L. and M. waveband 
coverage. Size only 4 x 21 x tin. In sub assemblies. 3in. speaker. 
CAN BE 79 e Leather case, ear - ' ee 6 BUILT for / phone and battery I extra 

All parts sold separately. P. & P. 3 /6. 

READY BUILT BARGAINS 
I transistor pocket radio-complete with earpiece, telescopic 
aerial, battery and case. Médium waveband.A43 Post 
Size 4 x 21 x lin. Complete with accessories. /- Free 
Also 6 transistor model. Long and medium waveband. Fully 
built complete with earpiece, battery and leather 79 in Post 
carrying case. Free 

SUPER AMERICAN TAPE 
LAFAYETTE BRAND, FULLY GUARANTEED 

RECORD LOW PRICES 
MYLAR BASE ACETATE BASE 
Mn. Double play, 1,200ft. 15 /- 5ín. Long play. 900ft. 

. 
. 10 /- 

51in. Long play. 1. 200ft. 15/- 511n. Long play, 1,200 ft 12/6 

71fSnda.et 22/6 lin. t. 16 /- 
1n. ta, play. MESAGE TAPES 

lin. Long play 1,BOOft. 19 /6 3in.- 150ft. 3/6 
71n. Double play, 2,400ft. 25/- 31n.- 225ít. 4/11 
P.V.C. BASE 3in.- 300ft. 7/6 
Sin. Standard play, 600ft, 8/6 All other makes, types and 
Blin. Standard play,850ft. 11/6 sizes In stock. 
P. at 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 188 and 36 pass the door. 

EXPRESS ELECTRONICS 
32 SOUTH END CROYDON SURREY 

TEL. CRO 9186 
NEW TESTED AND GUARANTEED 

FOR THREE MONTHS VALVES 
ICI 6/8 
1C'a 7/6 
1C3 7/8 
11,1 7/8 
IFS 21- 
leD1 7l8 
IFD9 5/8 
íP1 7/6 
IP10 6/8 
íP11 
1113 6/9 
145 
íT4 

E8 

1115 6/8 
Q4 5/6 

&i 5/6 
3,74 6/- 
11Y3GT 
IZOG 6/8 
BAKE 
6AL5 4%8 
CAME 
CATS 5j- 
6BA8 6/- 

611E6 7/- 
BBHB 5/9 
61536 5/9 
631R7 8/9 
6BW6 8l8 
6BW7 7/- 
6D'2 4/- 
61,12 4/- 
6H8GT 5/- 
r,K7G 5/6 
GK8G 81- 
8070 5/6 
68L7GT 6/- 
68N70T 7/8 
6V6G 7/6 
6X4 5/- 
6X50 5/9 
7Y4 8/- 
8D3 4/- 
9D7 9/8 
12AD6 7/8 
120,198 10/- 
12AT7 4/- 

12ÁU7 6/9 
12AX7 6/9 
12BE6 4/8 
12BH7 10/8 
12K8GT111- 
12Q7GT 7/8 
128147 4/6 
í8A5 91- 
19AQ5 9/6 
25LBGT 6/- 
30Cí 7/6 
30L1 7/8 
351Á0T 7/8 
35W4 8/8 
35Z4GT 8/- 
5763 7/8 
30 8/- 
DAF91 6/6 
DAF98 7/6 
DF91 2/- 
DF98 7/8 
DH78 7/6 
DH77 6/- 
DH142 8/6 

DH160 10/- 
DK91 5/8 
DK96 7/8 
DL92 6/8 
DL94 8/- 
DL98 7/8 
F.B91 4/- 
EBG41 7/8 
EBF80 8/8 
ECC81 4/- 
ECC82 6/9 
ECC83 8/9 
ECC84 6/6 
ECC85 7/8 
ECF80 6/6 
ECF89 7/9 
ECH42 9/- 
ECH81 10/- 
ECL80 8/8 
ECL89 7/8 
EF41 9/- 
EFTS 8/- 
EF88 9/- 
EF91 4/- 

EF92 
EL41 
ELMO 

E3485 
EY51 
EY81 
El 88 
EZ40 
EZ80 
EZ81 
HVR2 
KT33C 
KT66 
N17 
N18 
1119 
11709 
PC084 
PCF80 
PCF82 
POL82 
PCL84 
PL81 
PIN 

6/6 
9/6 
7/- 

10/- 
7/8 

10 /- 
4/9 
5/8 
6/- 
6/8 
9/6 

13 /8 

5/6 

7/- 

7/8 
6/8 
8/9 
5/9 
9/8 
7/- 

PL83 7/- 
PY33 8/6 
PY81 6/9 
PY82 7/6 
PY83 7/6 
1119 6/8 
85AI 9/8 
TT16 27/6 
U52 7/6 
U76 7/6 
1178 6/- 
U142 7/6 
UBC41 8/8 
UCH49 9/6 
UF41 
UL41 
UY41 
W17 
W76 
W142 
X17 
X142 
X150 
Z77 
7.017 

8/6 
8/8 
7/8 

ié 
bj8 

9- 
6/8 

I ASK FOR RESISTOR AND CAPACITOR COLOUR CODE I 
FREE WITH EVERY PURCHASE 

High Stability Beula:re 4W 5% 50n to 1H, 96. Midget Ceramics 500 v., 9d. 
Coax. Super Quality lin., 8d. yd. Plugs 9d. Sockets 9d. Silicon H.T. Boots. 
850 v, 800 mA /iu. s } ¡in. 8/6. Contaot Cooled 250 v. 50 mA 8/8. 85 mA 8/6. 
NEW TRANSISTORS BY MOLLARD. OC19, 0028, 0086, 25/ -; 0C44, 0045, 
b/ - 0070, 61 -; 0071. 5/ +; 0072, 6 / -; 0070 Matched pair, 19 / -; 0074, 0075, 
0078. 7/6; 0081. 8 / -; 0081 Matched palr, 18 / -; 00170, 00171, 7/6. 

VALVES MATCHED IN PAIRS 
3L34, 9716, EL84, 15 /-, N709 16/ -, 616G 15/-, 6BW6, 14/- per pair. Posh. 
Pull O.P. Transformer for above 3/150 14/6. P. 6 P. 1/8. 12in. P.M. 
Speaker. 30 24/6. Baker's .Seihmat" 12I13. 150 15W Stalwart 24.15.0. 
12ín. Otero Model 66.15.0. 

SETS OF VALVES 
DE91. DF91, DAF91, DL92 or DL94. -..17/6 ECH42, EF41, EBC41, 
DK96, DF96, DAF96, DL96 29/6 EL41, 2240 87/6 
6X5. 6X7, 607, 8V8, 524, or 6860 19/8 EC1142, EF41, EBC41, 
186,1T4, 186, 364 or 3V4 17/0 11L41 . 

DY41 96/. 
Postage and packing 6d. Over Al pod tree. 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 116 any length. 
COPPER WIRE, 14 G., H/D 140ft. 171 -; 70ft. 816. P. & P. 216. 
Other lengths pro rata. 
RIBBED GLASS. 3in. aerial insulators, 119 each. Shell ins tin. 
9d. each. P. & P. 21-. Up to 12. 
CERAMIC FEEDER SPREADERS. bin. type F.S. 10d. each. 
P. & P. 21 -. 
CERAMIC "T" PIECES, Type A.T. for centre of dipoles, 
116 each. P. & P. II-. 
2 METER BEAM S ELEMENT W.S. YAGI. Complete in 
box with I -201. mast head bracket. PRICE 491-- P. & P. 316. 
SUPER AERAXIAL CABLE. 75 ohms, 300 watts, very low 
loss, 118 per yard. P. & P. 21 -. SO ohm, 300 watt coax, very low 
loss, 119 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, 2216 post free. 
VARIABLE CONDENSERS. All brass with ceramic end 
plates and ballrace bearings, 50 pF, 519, 100 pF, 6,6, 160 pF, 
716, 240 pF, 816 and 300 pF, 916. All fitted with rear extension 
for ganging. P. & P. It -, Also Flexible Couplers, 11- each. 
SETS OF VALVES for AR88 (14) 63.10.0 post free. 
METERS. 31in. with 21in. scale, 0-10 mA, 151 -; 0-100 mA, ISt. 
P. & P. 116. 
THERMO, 21in. round 0-2.5 amp, 7/6 each. P. & P. I /6. 

170 -172 CORPORATION ST. 

BIRMINGHAM 4 
Telephone CEN 1635 
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More remote and of interest academically was 
the professional equipment demonstrated by 
E.M.I. This included the well -known TR52, the 
RE301, a two -channel system for special studio 
use and the high -quality broadcasting job, the 311. 
Not far away was the Clarke and Smith demon- 
stration, where the transistorised models, 634 
(Wright and Weaire deck) and 635 (Truvox deck) 
were to be seen. These have had a great success 
in the educational field and it is only lately that 
they have become available to the general public. 

Fi -cord, one of the pioneers of portability, 
showed that playback from Model 202 was equal 
to the high -quality sounds emanating from nearby 
rooms with banks of massive equipment. All from 
a combination of the handy -sized portable and a 
bookshelf -sized battery powered amplifier speaker. 
This must surely be the best money's worth, sound - 
for -size, on the market. To widen the scope of this 
machine even further, Fi -Cord International were 
showing a battery powered, transistorised mixer 
unit with high and low impedance outputs. 

Of the foreign machines mention should be 
made of the Philips EL3548, unveiled here at the 
very competitive price of 39 gns. (although by 
this time we should perhaps regard Philips as a 
naturalised British member of the tape- recording 
fraternity). A double dose was possible by visiting 
Peto Scott, where a comprehensive range of 
Philips sound studio equipment was exhibited, 
including the EL3566 transportable (sic) tape 
recorder as used by the BBC and the EL3624 
Console record player based on a BBC design. 

Telefunken were showing their existing range 
and included the Magnetophon 300, an 81b 
battery -mains model with several novel features. 
Among these a one -thumb operation, leaving the 
hand free for microphone; very stable tape drive 
mechanism, allowing the machine to be swung 
without noticeable speed variation, and a profile 
said to be the slimmest on the market. Price: 
59 gns., including microphone. The styling was a 
distinct break from the Continental look. 

It was perhaps the old- fashioned appearance of 
buff and gold and fluted plastic that drew us to the 
Stuzzi Tricorder, but there were other interesting 
things to see such as the Disc -Corder (someone 
should have warned the firm that DISCORDER 
is an unfortunate way of displaying the title!)--a 
battery operated portable machine with all three 
facilities: tape recorder, radio receiver and 
recorder, and turnover to make it into a record 
player. Other machines on display featured the 
radio addition which has become a Stuzzi 
speciality. 

MICROPHONES 
Microphones were abundant with new or . 

improved models from almost every maker. STC 
had no less than four additions to their established 
range, including the remarkably low priced 4114. 
This is an omni -directional moving -coil micro- 
phone of 200f2 impedance selling at £3 13s. 6d. 
There were also the 4113 with breath noise reduc- 
tion a special feature, the 4118 of lightweight 
tubular design, and the close -talking ribbon -type 
for public address applications, type 4115. 
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In the Grampian range the well-proven DP4 
was surround:.d by GR1 and GR2 ribbon micro- 
phones and a complete range of accessories, 
including booms and the bird fancier's secret 
weapon, the parabolic reflector. 

Beyer microphones were shown and demon- 
strated by Fi -Cord, including two new models. The 
M69 is a 2001.1 moving coil microphone with good 
front -to -back discrimination at all frequencies, a 
cardioid pattern and 50- 16,0000s frequency 
response. The M88 is a studio type with a wider 
frequency response and a greater useful signal out- 
put, also at 20012 impedance. 

Lustraphone showed for the first time the 
Radio -Mic. Since its approval by the G.P.O. this 
combined microphone- transmitter has been in 
great demand. The designer informs us that the 
problem of " body noise" and clothes rustle has 
been virtually eliminated. It has been developed 
in combination with several receivers for cable - 
less operation and should be a boon to our 
modern, highly mobile " pop" performers. 

On the Reslosound stand there were two 
additions to the already wide range. One, a pencil 
dynamic -type PD, has a miniature dynamic insert 
in a lightweight, tapered housing, and the other 
is an even smaller version, the MDP. 

A.K.G. went to town with a vocalist and small 
orchestra to show off the Echo Microphone DX11. 
This has a built -in reverberation element, a tran- 
sistorised amplifier, control unit and battery -total 
weight 11b. Other new models were the dynamic 
cardioid microphone with integral windshield and 
the condenser microphone C12A, which has a pre- 
amplifier circuit based on a Nuvistor in place of 
the valve design previously employed. 

S. G. Brown displayed a device called the 
Personal Auditorium consisting of a two -channel 
mixing unit with user controls applied to the 
famous Diplomat ceramic transducers. The 
listener is enabled by judicious adjustment to 
" position " himself aurally. Highly effective, and 
as attractive as the usual Brown products, in a 
zipped case. 

RECORD PLAYERS 

Record playing units continue to improve. The 
principal innovations are better motors and 
pick -up arms with some very original features. 
Garrard were exhibiting an improved version ci 
the popular AT6 unit, calling it the 3000 -we shall 
hear much more of this deck. There was also a 
battery operated version of the Autoslim with a 
new drive motor taking less cutrent than a flash - 
lamp. 

Goldring displayed a pick-up arm which could 
be balanced in all planes no matter what cartridge 
was fitted. This firm also showed the wide range 
of replacement cartridges, attractively packaged 
as usual, and three transcription units of high 
quality. 

The well-known name of Thorene was 
adequately represented by a new model, the 
Masterpiece transcription record changer unit. It 
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handles the records individually -which is perhaps 
the answer to the purist's criticism of the auto - 
changer. 

Among the cartridges on show were the new 
ADC -3 universal stereo moving magnet cartridge 
from Audio Dynamics Corporation, which adapts 
to most tone arms; the Sonotone 9TA high com- 
pliance dual stylus ceramic unit; and, it almost 
goes without saying, both the Shure Dynetic Cart- 
ridge and a very fine Decca contribution to hi -fi 
listening in the Mark III pick -up head with 
elliptical diamond. 

Ortofon also had the elliptical stylus with their 
stereo SPU /GT cartridge and .the range of fine 
arms by this company included type RMG212, a 
shortened version of the 309. This was fitted with 
the Ortofon Hi -jack, a spring -loaded friction 
system which gives air -cushioned lowering of the 
manual pick -up arm and a positive vertical lift. 
The lowering speed can be adjusted by a thumb- 
screw. The simplicity of this device and its single - 
hole fixing should make it a temptation to the 
audiophile who is aware of his own clumsiness. 

MIXERS 
Mixers were well to the fore not only from the 

regular firms but also from the Truvox, Grampian 
and a newcomer to the Fair, Elcom, of Northamp- 
ton, with units which included a ten -channel mono - 
stereo mixer available in either table -top or twin 
pedestal desk style. Principal feature here was 
an electronic fader system, said to be a great 
improvement on resistive types. 

TAPE 

Tape, quite naturally, was well to the fore. In 
addition to their display of various tapes M.S.S. 
offered a film showing the production of tape from 
raw oxide to deck. Zonal tapes had several new 
specialities, including coloured leader and timing 
tapes, splicing tape and metallic foil " autostop " 
tape, in 100ft. lengths. B.A.S.F., as usual, had a 
novel demonstration. Pre -recorded talks on 
"Historical Interest ", "Sound Effects ", "Slide 
Synchronisation " and other matters of interest to 
audio enthusiasts. The subject is selected by the 
listener and he could then take a copy tape, free 
of charge. Kodak, too, had a fine display. The 
new, high -quality +in. tape, in four types to suit 
both amateur and professional, was very colour- 
fully displayed. 

As for the other bits and pieces essential for the 
audio enthusiast many could be found on the 
Metrosound stand, and a fine range of plugs, 
sockets, jacks, etc., were shown by Ferrograph 
under the Rendar trademark. It was perhaps 
unfortunate that neither of these companies had 
a catalogue available when the Fair opened. 

This tour around has not included such well - 
known names as Luxor, Loewe -Opta, Celestion, 
Revox, Rogers, Tandberg, Tannoy and Vortexion. 
Space prevents a detailed discussion -and one can 
only say thank you to the Audio Fair organisers 
who were able to solve most of their space 
problems and present such a comprehensive 
exhibition. 

FIRST TIME 
EVER 

PRACTICAL MOTORIST 
ANNUAL 1964 

OUT NOW 
2/6 FROM ALL NEWSAGENTS 

AND BOOKSELLERS 

128 -Page guide to Better Motoring at Less Cost 

SPECIAL SECTIONS INCLUDE: 

TOOLS AND HOW TO USE THEM Basic tool kit -the 
right files, hammers, drills and measuring instruments. 

CAR KNOW -HOW Interpreting specifications, suspen- 
sion layouts, understanding gear ratios, choosing the right 
oils, balanced braking. 
REPAIR, MAINTENANCE, OVERHAUL Running in - 
routine maintenance -top and bottom overhauls -fuel 
system check -overhauling hydraulics, etc., etc. 

TUNING MADE EASY Hotting up the family saloon - 
improvements without expense -keeping up performance- 
tuning for economy -testing performance. 
ELECTRICS Survey of car electrics and lighting - 
ignition check know- how -lights and the law. 
DRIVING TECHNIQUES How to be a better driver - 
how to teach a learner -tips on `reading the road'. 
SELECTED ROAD TESTS Practical Motorist appraisals 
of popular models. 
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LINEAR AMPLIFIERS 
LG34. 4 watts, size 61 x 41 x 2 /in. 
high. 25.5.0. 
1.45A. 5 watts, size 7 x 7 x SIn. 
high, 25.19.6. Protective 
cover 12/9. 
1.5/55. 5 watts stereophonic, 
size 105 x 8 x Bin. high. 212.12.0. 
Cover with carrying handles 
25/ -. 
Diatonic 10 watts Hl -Fi Ultra 
Linear Push Pull, size 9 x 7 x 

high, 212.12.0. Cover with 
carrying handles 19/6. 
Lillo. 10 watts HI -Fi Ultra 
Linear, size 9 x 7 x Sin. high. 

0á341éá. Cover 
with carrying 

Conchord 30 watts Hi -F1 Ultra 
Linear, size 121 x 9 x 751n. high, 
£16.16.0. Cover with carrying 
handles 25/ -. 
L50. 50 watts HI -FI Ultra 
Linear, size 14 x 10 x 81n. high, 
223.2.0. Cover with carrying 
handles 32/6. 
All amplifiers for normal A.C. 
mains, and ex stock. Details 
on request. 
Trlpletone Convertible Am- 
plifier, size 10 x 3 x 4í(n. high. 
4 watts output matched for 
2-3 ohms, OR 2 amplifiers can 
be coupled together tor 
STEREO, 26.19.6 each. 
Trlpletone F.M. Tuner, size 
11 x 6 x Sin, high. Coverage 
86-104 Mc /s. 21 .19.6 (un- 
powered), or 215.14.6 (self 
powered). Details on request. 

TEST METERS FOR EVERY PURPOSE & POCKET 

2000 O.P.V. MODEL TP -10 
Reads A.C. & D.C. Volts up to 
1,000; D.C. Current to 500 mA; 
Resistance to 1 Meg; Capaci- 
tancet of HF; Decibels from -20 
to +38: Output lack for Audio 
Measurements. Size 31 x 61n, 
x 111n. 

23.19.6 

20,000 O.P.V. MODEL TP-SS. 
Reads voltages up to 1,000 D.C. 
at 20,000 ohms per volt and A.C. 
at 10.000 O.P.V.: D.C. Current to 
500mA Resistance to 10 Mega.: 
Capacitance to 0.1µF; Decibels 
from -20 to +36. Size 31in. x 
501n. x lila. 

25.19.6 

50,0000.P.V. MODEL 500. Volts 
to 1,000; D.C. at 30.000 O.P.V. 
A.C. at 20.000; 12 Amps D.C. 
Current; 60 Mego Resistance; 
-20 to +56 dBs; Internal 
buzzer short circuit warning. 
Site 3'/á in. x 6,/,' in. x 21in. 

£8.19.6 

All New Stook, with leads, prods and internal batteries, 6 months' guarantee backed by full 
service facilities. Details S.A.E. 

15 OHMS PM SPEAKERS. Special Heavy Duty 12 ins., £5.5.0. 
Wharfedale W12EG 12 ins. for Lead Guitars. 210.10.0. Wharfedale 
W15EG 16 ins. for Bass Guitars, 217.10.0. 12 ins. wedge type 
speaker cabinet, 22.17.6. (Please add 6/- carr. all Items). 
MOVING COIL STICK MIKE, complete with heavy desk 
stand, and screened lead, ONLY 59/6. (Post 2/6). 
SUPER CRYSTAL STICK MIKE, complete with heavy desk 
stand. neck cord, and screened lead. ONLY 49/6. (Post 2/6). 
DOUBLE BEAM OSCILLOSCOPE TUBES, TYPE CV -1590. 
Equivalent to COSSOR 09D (as used in Oscilloscopes by Cossor 339 
series) and Hartley & Erskine (13 serles). Listed £12. BRAND 
NEW IN MAKER'S CRATES. ONLY 2,5/- (carriage 5/ -). 
LAVOIE UHF WAVEMETER MODEL 105. Coverage 375/ 
725 Mc /s. Complete with correct Calibration Chart. First -class 
condition. Battery operated and portable, size 11 x 8 x 7í1n. 
ONLY 23.19.6 (carriage 7/6). 
ACOS 09/1 STICK MIKE with screened lead and table stand. 
ONLY 32/6 (post 1/6). 
CRYSTAL DESK MIKE with screened lead and built-in stand. 
ONLY 15/- (post 1/6). 
PORTABLE A.C. VOLTMETER. First Grade Moving Iron 
with 6in. Mirror Scale. Reads up to 150 volts A.C. 400 and 1200- 
2400 cycles. In substantial oak cases with removable lid. Overall 
size 81, x 86 x 5í1n. BRAND NEW. ONLY £5. 
COSSOR TYPE 1035 DOUBLE BEAM OSCILLOSCOPES. 
A few only of these modern scopes, overhauled and in perfect 
order. ONLY £45. Further details on request. 
SPRAGUE CONDENSERS. Metal cased, wire end. New 0.01 
mid. 1.000 volt, and 0.1 raid. 500 volt, 7/6 per dozen. Special quotes 
for quantities. 
12 VOLTS AMERICAN DYNAMOTORS. Deliver 220 volts at 
100 mA. Size 5¢1.n. x 311n. diameter. Ideal for running Electric 
Shaver etc. for Car Battery. ONLY 32/6 (post 2/61. 
20 /- CONSTRUCTOR'S PARCEL. Assorted colours wiring wire, 
solder, resistors, condensers, volume controls, tag panel. ALL 
NEW (post 2/6). 
RESISTORS. 100 assorted values our choice. NEW, 7/6. 
CONDENSERS. 100 assorted mica and silvermica. NEW, 10/ , 

TRANSISTORISED INSULATION TESTERS 

Size 7ín, x Olin. x 4ín. 

The latest technique for 
checking insulation of 
electrical circuits, ap- 
pliances 

t handed operation (no 
turning of generator), a 
Transistor DC-DC con- 
verter being employed to 
supply the high potenti- 
als. Three Testing vol- 
tages, 100, 250 and 500, to 
measure up to 500 meg- 
ohms. Complete with 
leather carrying case. 
Internal batteries and 
test leads. 

S.A.E. for Illustrated details. £17.10.0 

P.W. "CELESTE 7" RECEIVER 
Build this latest 
P.V. seven tran- 
sistor portable. 
as described in 
June and July 
issues. Medium 
and Lora waves, 
with output of 
1 Watt iron, large 
7 a 41n. loud- 
speak er.loiernal 
higt gain aerial 
witrn ear aerial 
socket. All corn - 
r.onents sold sep- 
arately -parts 
list S.A.E. 

TOTAL £9. 9.Ó BUILDING COST 

VARIABLE 
VOLTAGE 

TRANSFORMERS 
Fully shrouded, input 230 v. A. 
50/60 cycles, output 0 -260 v. 
2.5 amps type 25.17.6 
5 amps type £9 
10 =Ds type £16.10.0 
Brand new Import, fully guaran- 
teed. Immediate delivery and 
service. Illustrated details on 
request. 

BATTERY CHARGER 
6 v. or 12 v. at 3/4 amps. Fused and fitted with Ammeter and Voltage 
Selector. Louvred metal case finished attractive hammered blue. 
Ready for use with mains and output leads. ONLY 511/- (Post 3/6). 
PANELMETERS. 25 microamps D.C. 21ín. Prot- circular 59/6. 
50 mioroampe D.C. 24ín. Flush circular 59/6. 100 mlcroamps D.C. 
25ín. Flush circular 39/6. 40 amps D.C. 21n. Frei-circular 7/6. 
300 volts A.C. 21in. Flush circular 25/+ 500 volts A.O. 211n. Flush 
circular 25/-. 
TELESCOPIC AERIAL. 8 sections 30ín. open Sin. closed. with 

Dn. 
E 
projection. 

Chromium plated and ideal for a variety of uses. 

H A R R I S ELECTRONICS 
138 Gray's 

Phone 
Inn Road, 7London, W.C.I 

(LONDON) LTD Please include carriage costs on all items 
(Open until 1 p.m. Saturdays). We are 2 mins. from High Holborn 

(Chancery Lane Station) and 5 mina. by Bus from King's Cross. 
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Wide -range Transistorised 
SIGNAL GENERATOR -Model 27 

Range 150 Kc /s to 350 Me /s. 
* Accuracy better than 2% 
* Directly calibrated 
* Battery operated 
* Compact and light 

i9.12.3 
with test lead and battery. 

Post and Packing 316 extra. 
H,P. 48/- deposit and 27/- monthly. 

Trade and Export Enquiries Invited 

NOMRREX INSTRUMENTATION 
Wide range Transistorised 
INDUCTANCE BRIDGE 

Model 66 

* Inductance to 5% accuracy 
* Measures Q and Tan 8 

* Balance by Miniature Meter 
* Compact, only 6/ x 41 ins. 
* Direct Calibration 
* Portable, weighs only 2 lb. 

l'O.O.O Battery 
Pkg. 3/6 

H.P. £55 deposit and 49/- monthly 
Wide -range Transistorised 
C.R. BRIDGE -Model 62 

6 Ranges: 1 Q to 100M 
1pF to 10014F 

* Visual null indicator 
* Power factor check 
* Electrolytic leakage test 
* Battery operated 

1E8.7.3 
including battery. 

Post and Packing 3/6 extra. 
H.P. 40/- deposit and 24/- monthly. 

S.A.E. for full technical leaflet 

NO M B R E X LTD. Instruments 
Dv 

ESTUARY HOUSE, CAMPERDOWN TERRACE 
EXMOUTH, DEVON. Phone: 3515. 

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. 

BALL DRIVE DIAL 
A welcome addition to our 
range which incorporates 
our well -tried 6 -1 Ratio 
Epicyclic Ball Drive inside 
a complete 4" dial. This 
unit fits on the outside of 
the panel. Cat. No. 4489. 
retail price 18/9. 

This Ball Drive Dial is used in the 3 transistor S.W. converter 
together with the type E.3 gang 310 pF, price 1913. C.801, 
25 pF at 619. C.801, 15 pF at 619. C.808, 25 pF at I11 , 

is reliable if it's made by JACKSONS. 
JACKSON BROS. (LONDON) LTD. 
(Dept. P.W.) KINGSWAY -WADDON, CROYDON 
SURREY 

Phone: Croydon 2754 -5. Grams: Walfilco, Souphone, London 

NORCOL LTD. 
DURING 

COMPANY REORGANISATION 
OFFER 

NOMAD 7 Transistor dual band car and general 
purpose Superhet Kit. 

ALL COMPONENTS £6.19.6 
Constructional Plans 2,6. P.P. 21 -. 

NORPAK Transistor mains power pack and battery 
eliminator. 

ALL COMPONENTS 35/- 
(Ready assembled_10 /- extra). P.P. 1/6. 

PW -6 Transistor Pocket Superhet dual wave band. 
Superb performance. 

ALL COMPONENTS £7.19.6 
Constructional_Plans 16. 

ALIGNMENT SERVICE, For above. Send S.A.E. 

for Component Lists and details of Tape Recorders, 
HI -FI and amateur Radio Equipment, to:- 
147 LONDON ROAD, CAMBERLEY, SURREY. 
SHOP MANAGER. Phil Smith (G3PPU). 
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AT the risk of boring some of my readers I 
must pursue further the theme of licences 
and all that into which I plunged last month. 

So, if you are still with me, let us now have a 
look at the transmitting side of the business. The 
position is that all forms of wireless transmission 
are strictly controlled by the G.P.O. and can only 
be performed by properly licensed operators. It 
is an erroneous belief (apparently held by some) 
that transmission below a certain power can be 
made by unlicensed persons. The plea that "it's 
only a small one" just won't wash. 

Those who are really keen on communications 
will get down to studying for the Radio Amateurs' 
Examination and leave the moaning to their 
weaker -willed brethren. The Amateur Radio 
Licence is, in fact, a qualification that one can 
take pride in possessing, since it is only issued to 
those who have passed the R.A.E. or who have 
some equivalent technical qualification. Quite 
understandably licensed hams are jealous of their 
rights and have no sympathy for pirate operators 
whose equipment is confiscated when they are 
caught. 

Transmitters Galore 

The large amount of transmitting equipment 
readily obtainable on the " surplus " market is 
undoubtedly the root cause of increased pirate 
activity and also for the clamour that has arisen 
from certain disgruntled individuals who seek 
relaxation of the licensing regulations. 

The strange thing is that the authorities have 
never insisted on a warning being given to all 
would -be purchasers of transmitting equipment. 
This would be effective only to a degree but it 
would at least ensure that the purchaser was aware 
of the legal position; for I am sure that some 
unwittingly become " pirates " through ignorance 
of the law. 

r Wavelength 
By THERMION 

Transmitting licences are also granted for 
certain other purposes such as private mobile 
radio telephones, model control and radio micro- 
phones. There is no examination in such cases 
but when applying for a licence the intending user 
must satisfy the authorities that he has a genuine 
need for the facilities requested and only G.P.O: 
type approved equipment is permitted to be used. 

No, upon reflection I don't think many of us 
really want " freedom" on the radio waves. The 
prevailing congestion on many bands is fair 
warning of the wonderful_ chaos that would 
certainly ensue if existing restrictiOns were relaxed. 

North Sea Pirate . 

Having just written this admonitory piece for 
the benefit (I hope) of the amateur fraternity I 
have been somewhat chastened by the news that 
a pirate broadcasting station is being operated by 
a commercial concern from a ship anchored just 
outside the three -mile limit off Felixstowe Bay. 
Really, we expect a better example from the 
professionals! 

According to the G.P.O. this station has been 
interfering with local ship -to -shore radio services, 
but as it is moored outside territorial waters no 
action can be taken. The final outcome of this 
interesting situation involving international law is 
anyone's guess. It will anyhow be a decision of 
some importance, since there are ominous hints 
that other ships are being fitted out as broadcast- 
ing stations with the intention that they also should 
take up off -shore positions along the east coast. 

I say a plague on these maritime juke boxes! 
The medium wave band is already seriously over- 
populated with legitimate broadcasters without 
these interlopers with their gratuitous " service" 
of commercials interspersed with pop records. 

Should this sort of activity be declared " legal" 
and the programme fare served up prove 
acceptable to a large mass of the listening public, 
I fear this will be prejudicial to the BBC's hopes 
of an additional 5s. on the sound licence to finance 
the proposed extension of broadcasting hours. 
And, of course, goodbye to any early prospect of 
a stereophonic broadcasting service. 

A final comment on this subject what a pity 
the Postmaster -General is unable to devise a 
system to catch these mean or thoughtless 
listeners and viewers who avoid paying for their 
entertainment. It is estimated that there are 
three million of these pirates and this represents 
a loss in revenue of £12m. per year! 
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mechanical repairs 
to TAPE RECORDERS 
BY R. J. BARRETT 

THE purpose of this article is to assist the 
owner of a tape recorder to make simple 
mechanical adjustments and repairs to his 

machine, thus keeping it in good working order. It 
does not propose to deal with complex electrical 
faults, which obviously need the attention of a 
skilled service engineer, but a number of mechani- 
cal faults can be cured with a few tools, providing 
the following instructions are carefully followed. 

It should be appreciated that a tape recorder is 
a somewhat complicated device, mechanically and 
electrically, and care should be exercised in all 
adjustments that are made. 

HOW A TAPE RECORDER WORKS 

A brief description of how a tape recorder 
works may be of interest to some readers, and 
perhaps help to clear up one or two points which 
the normal Instruction Manual issued with the 
machine may not include. 

The recording tape is covered with a magnetic 
material (iron oxide) which is capable of being 
magnetised by a varying current in the record 
head. The tape is drawn at a constant speed across 
the surface of the record head and the magnetic 
field in the head is varied by means of a high gain 
amplifier proceeded by the microphone. A high 
frequency alternating current, considerably higher 
than the highest audio frequency, is also fed to the 
record head: the purpose of this is to provide bias 
on the tape in order to improve the recording 
characteristics of the tape. 

In order to play back the recording, the tape is 
drawn across the playback head at the same speed 
as that at which the recording was made (in most 
machines the same head is used for record and 
playback). The magnetised surface of the tape 
induces a varying current in the playback head, 
which in turn is amplified and finally passed to 
the loudspeaker. 

Erasing a recording from the tape is effected by 
superimposing an alternating magnetic field on to 
it from the erase head, this latter head generally 
being positioned by the side of the record/ 
playback head. The erase head is normally in 
operation when the instrument is switched to 
record, thereby automatically wiping the tape 
clean before the new recording is superimposed 
upon the tape. 

Mixing is accomplished by merely turning off 
the erase head. A separate switch is normally pro- 
vided for this purpose, marked " Mixer " or 
"Erase off". 

The tape is only capable of being magnetised on 
one side, but in a twin track machine half the 

width of the tape is used initially, after which the 
tape may be turned over, and a recording made on 
the remaining half of the same side of the tape. 
Many instruments are four track tape recorders. 
In this case only a quarter of the width of the tape 
is used at any one time. On such instruments very 
careful alignment of record and erase heads is 
essential, otherwise recordings will become super- 
imposed on the wrong tracks or wanted recordings 
may be erased. 

For recordings of music it is advisable that the 
faster tape speeds be used, as some loss of quality 
will result on the slowest speed. although this is 
usually quite adequate for voice recordings. 

REMOVING THE TOP COVER 

Access to the tape deck itself may be obtained in 
the majority of cases by removal of the top cover. 
In order to do this, control knobs and switch levers 
must first be removed. These are normally held in 
place by small grub screws, but if careful inspec- 
tion does not reveal a screw, they are probably of 
the push -on type held in place by a spring clip. 
This type of knob should be grasped firmly and 
pulled straight off, care being taken to retain the 
spring clip which may fall out as the knob is 
removed. 

It is a good plan to place all small parts such as 
knobs, screws etc., in the removable lid of the 
instrument, or they should be kept in a small box, 
as they can be easily mislaid. Any fixing screws 
should now be removed and then the top cover 
can be gently eased off. It may be necessary to 
depress keys on the instrument in order to free 
the cover, and care should be exercised here, 
because some of the plastic mouldings are quite 
fragile and easily broken. 

CLEANING THE RECORD /PLAYBACK HEAD AND ERASE 
HEAD 

The heads should be frequently examined to 
ensure that no particles of oxide from the tape 
have adhered to them. This will show up as a thick 
brown deposit on the surface of the heads, and 
will result in recordings being considerably 
reduced in volume. 

The heads should be carefully rubbed with a 
match -stick moistened in methylated spirits, or a 
piece of string first dipped in methylated spirits 
can be drawn over the surface of the heads. At the 
same time the tape guides, shown in Fig. 1, should 
be examined for oxide particles as these can cause 
friction as the tape passes over them, giving rise 
to uneven tape speed and squeaking noises. The 
guides should be cleaned in the same manner as 
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Telephone: MUSeum 9188$ 
EST. 35 YRS. 

d 
k THE OLDEST COMPONENT SPECIALISTS IN THE TRADE 

27 TOTTENHAM COURT ROAD, LONDON W.I 

ANOTHER SCOOP - 
LIMITED QUANTITY ONLY 

Don't miss a chance like this/ 

The "Minigram" Transistorised Record Player 
LA '1 U RES 

Ready-buflt amplifier with lour 
first -grade Mullard transistors. 
Plays 45 R.P.M. pop records. 
Built -fn automatic stop. 
Lightweight and portable. 
Instruction leaflet supplied. 
Crystal pick -up with expendable 
Stylus. OP59 Type. 
Operates from a 9V battery(3/9ext.) 
Available in two colours -- cream/ 
red or oreem/blue. 

A Motor and pick -up deck 

., A real "FAMILY PP.VOUB.IITE ". 
Ideal for Teenagers. 
For use ANYWHERE. 
Hours of amusement for the 
younger members of the family. 
Assemble one of these amazing 
Players in less than 30 minutes; 
supplied in 3 complete units with 
only 10 connections to make. 
Approximate dimensions 9 x 81 x 41n. 

(2/8 P. & P). 39/6 ONLY 79 6 
R Ready -built 

) 35h ó me control and L'speaker (2/- &P I' 
CPortable two-tone ease with handle, and 5 I- 

exnande.i mets! 'Fat. (2 /- P. & P.) 

the complete Pckss. 
(plus 5F- P. & P.) 
or any unit sold 
separately. 

Loudspeaker Bargains Still Available 
Enormous purchases of strand New and Guaranteed Plessey loudspeakers enable us to otter these units at SITE LOWEST 
PRICES EVER I Don't miss this golden opportunity to obtain a Brat -grade permanent- magnet LOUDSPEAKER off the 

Ql production line at LESS THAN THE MANUFACTURER'S COSTI Read carefully the prepared list below and choose lust the 
right speaker for the lob -COMPARE THE PRICES ANYWHERE! SELLING FAST - STOCKS CHANGING RAPIDLY, 

0, 

SCHEDULE OF 
1 Diameter Goa. Import 

in inch. in Ora in ohms Fria in line. 
Di.nets 
(n fneh.e 

3I 

4 
4 
4 

Goner 

2 7000 80 8/- 9500 
24 7000 36 8/8 7000 
29 7000 50 8/6 6000 
21 7000 80 8/.. 7000 
of 7000 36 819 

Mintiest Gown ¡await. 
SW M Wren in alms Pria 

5 x 3 6000 3 7/8 
5 x 3 7000 3 8/- 
0 x 3 9000 3 8/6 
b x 3 0000 26 5/8 
6 x 3 7000 25 10/- 

£TUpfIeei Ganes 
Hiss W lindo 

5 X 3 9000 
B x 4 00011 
8 x4 7000 
8 x4 8600 
8 x 4 9600 

LOUDSPEAKERS 
!gaped. 
fn Mau Prim 

50 10 /8 
26 11/8 
36 10 /8 
36 11/- 

Iowa.. 
iss e9r a Rie. 

26 11/- 
3 8/8 

3 918 

3 10/- 

Diamets 
i. Inches 

S sien 
sin 

7 

8X21 

AVAILABLE 
Goan impel 
is limn in ahme Prim 

9500 36 11/8. 
8000 3 
8000 6 8/- 

70000 
3 

8/6 
7600 3 9/- 

i Gau. I.rpd. 
i t lisa fu ohne Aio. 

9500 3 10/8 x 
x 2I 6000 3 8/6 

7000 6 91- 

Diameter Gau. 
in'lnehw is Were 

6 8500 
5 9500 
6 9600 
8i 7000 
81 8500 

Füiyáfoai Gour 
Bin ir Una 
8 X SI 8600 
8x2f 9600 
8 X 21 9600 
8X2I 9600 

/marl. 
in arm 

3 
3 
6 
3 
3 

lrgpK 
in c.t.0 

5 

3 

. 4 

5 

Prim 
8/8 

10 /8 
10 /6 
11 /- 
lye 

Prie 
8/8 

10/- 
10/- 
10/- 

ALLOW 2l- each Speak. for postage and packing, and please specify the exact rogn(remeate --the nearest available will be lent. 

BOTH SETS STILL AVAILABLE HERE! 
Ask for a demonstration in 

Q the shop. 

0 "CAPRI" 
.lensltive I 

0 
Super-selective ! 

Superb 
Speaker ! 

NOW 
796 

(2/- P. & Pkg.) 
Pocket Super - 
het MW and 
Droitwieh LW 
Size 44 x 21 x liin. 
Constructional data 1/9 Post free. 

The best and Choice of a dozen stations 
easiest transistor in daylight... 

build- yourself 
sets available. 

THE "CONTESSA" Send S.A.E. 
for FREE 

PARTS LIST 
0 First Grade 

MULLARU 
Transistors 

Diode(s) and 
all components 
BRAND NEW 

and 
GUARANTEED 

"tlUl.l;\ OF THEM ALL" 

ONLY 1E9.196 
(3 /6 R & pkg.) 

PORTABLE and CAR RADIO 
WAVEBAND SUPERHET 

tnoiouve price for all associated components, case, battery 
and inatruotion Book complete in ever) detail. 
ANY PARTS 801.1) SEPARATELY ON DIE 

BUILD-AS- YOU -BUY SCEXIIE 

Construction manual 8/19 Poet 
Free, 

CONTESSA £9.19.6 p1 g 8p 

CAPRI J,S er:. 79/6 r P1 

o 

AM/FM Fans 
SELECTED BARGAINS 

psi 
Mikes. s. 12/ 

R3/2D-D3-2-1Y, r 9/ sal ells DIODES 
set 
-OÁ 00/0, 0 

AM/FM IFT's 466 

the sett' 
3 wwta}tt Stereo Amplifiers, omplete, reaMagnavox to swdtch n'9 /8 Senúr ell 

TRANSISTORS: 0045 , PXA101 3/9 AF115 4/6. Sub min. Germanium diode 1/3. M.1 diode 8d. each. Silicon diodes. 200 p.1.v., 200 
mA, L each 400 p.1.0.. mA, 2/6 each. 
Please send STAMPED and ADDRESSED envelope with any enquiry. We regret no catalogues -our stocks move too quickly? Kindly 
make provision for additional postage and packing charges to avoid delay. Terms: Cash With Order or C.O.D. on Orders over 10 / -. 
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RELDA EXCLUSIVE!!! 
100,000 O.P.V. MULTI -TESTER 

MODEL RP.100K A handy size high sensitivity 
m lu- tester with a shock proof meter of 9.5µA. 

Incorporates three germs- 

THIS MONTH'S 
BARGAIN! 

AERIAL 
VARIOMETERS -. ,.xn -'. 
These magnificent Iasi^ 
melts will enable you to 
receive maximum signal 
strength on all B.W. receivers. f ,T 
Precision calibrated control. t 

SNIP PRICE 12 6 Po st < 
BRAND NEW paid - / 

MT.I000 TAPE RECORDER 
The smoothest per - 

4y \ forming battery mo- 
del available. uses 4 

transistor plus / diode push -pull 
': f ;; amplifier with 

built in speaker 6 stop /record/ 

plyback/re- 
1(rß ' 4 

wind 
volume control 
speed peed 

` ., .; pause switch. 
-," Size only -M1,,x 

6wo ton in. 
Attractive còv 

plate with mike, earphone, batteries, tape and 
instruction manual. NOW ONLY 88.39.6. 

- 

_ 

mum diodes and simplified 
ter wale for easy read ing . 

RANGES: D.C. Volts: U.LV., 
2.5V 10V, 50V, 250V, 
(100,000 ohm /V), 500V, 

000V, (35,000 ohm /V), 
A.C. Volts: 2.5V, 10V, 60V, 
250V, 1,000V, (1.2,500 ohm( 
V), D.C. Amps: 10µd, 
25012A, 2.5mA, 25mA, 

.3 _ ^_50mA. Ohms: 0-20K ohm 
' y! : ohm, 0-2M où0' 

0 20M ohm. Centre -1E' 
° ohm, 1.0K ohm, 10E ohm' 

160K ohm. L8 18µA' 
180µA, 1.8mA, 18mÁ. L.O. 
3V 

Decibels: mina 2odb --plue 82db. 81m: 981rn z 
311n. z2 to 

ORIGINALLY £14.14.0 

26.1 9.6 MR ggl COMPLETE 

HAWAIIAN PORTABLE RECORD 
PLAYER Model H N707 

Ueee a mlque 
pick -up mcit 
turntable and 

lapeakerto :g 
vole amazing 
volume and re- '; 
production with- 
out the use of > 

valves or lira^- 
acatore. Battery 
operated^ playa 

re c up to 1_in. 
4de t 38r / JP 

Sep- 
arate fine speed 
and volume eo 

mtrole, 45 r. p. . v^. 
adaptor and 
stroboscope. Durable plastic cabinet fully water - 
proof with carrying handle and record storage 

compartment. Size 9in. dia. z 3Iin. deep. Weight l SPECIAL OFFER £4. 9.6 NOW ONLY 

R.F. FIELD INDICATOR 
- 

- 

- 

RF.40. Designed for check- 
Ing the radiation from a 
transmitting antenna. The 
sensitivity can be controlled 
by adjustment of 1 con- 

trol, thepaa etenna trol, 
length or by M- ,,/ 

,l O ' HIFI 
IE 

, 
SOUND 

10 TRANSISTOR 
^' - 

_22. 
- . RADIO . p 

terptr *7 
(011,811 ÿ With the Á RA80 

NOW L4 /6 /1! \ RADIO 

ONLY Novi AMPLIFIER 

Designed for use with translator radios, valve radios, 
oar radios, amplifiers where quality reproduction of 
.curt.( is required. Plugs Into earpiece output socket 
of nearly all miniature seta The cabinet is finished 
to beige leather with contemporary gold bafeet at 
each end. Complete with 12ft. extension cord fitted 
with miniature plug., individually cartoned and 
guaranteed. Size: Olin, z 31ín. diameter. 

creasing distance 
m the radiator. from 

ange 1 -260 

Bill --I Ma 200µA D.C. 
mplete as illustrated. With Instructions. 

PRICE 69 /8 

SUBSTITUTION BOXES 
Fully 

cncalibra leads. 
complete 

OM.G. RESISTANCE BOX 
provides 24 standard values 

at 1 watt. 15 ohms 

{/ /JO MVO 
to 10 meg. I 

PRICE 37 6 
..... 
+k.:t " ̀  
!V 

Lrd 
MAIL ORDERS TO: (DEPT. P), 

32a COPTIC ST., LONDON W.C.I 
Model Otd H CAPAOI- 
TANCE BOX provides 

96 ö i liar ó. hies 
from s: <.: __ 

sou volt a 
working. Price29'Y..- 

.'. 
' 

Stud for comprehensive list of all 
EAGLE PRODUCTS 

CALLERS WELCOME AT: 87 TOTTEN. 
HAM CT. RD., LONDON W.I. 

MUS 9606 

"a short cut for everybody wishing to obtain a 
quick acquaintance with modern electronics a a a 

BEGINNER'S GUIDE 
TO ELECTRONICS 

-w. by Terence L. Squires, A.M.Brit.I.R.E. 
Guide t An up -to -date introduction to electronics which assumes no to prior technical knowledge of the subject. Early chapters explain 

the nature of electric currents, pulses and waveforms. The 
components and circuits that are the basis of electronics are then 

Ü described and illustrated, and their operation clearly explained. 
Chapters are devoted to test instruments; the principles of and the 
basic techniques used in the main branches of electronics- radar, 
radio, television, medical electronics, electronics in space, indus- 
trial electronics and computers, and on training to be an elec- 
tronics engineer. 

192 
pages 

of basic 
details 

128 line 
diagrams 

ORDER HERE 
Please send me by return 

copy /copies of the new 
BEGINNER'S GUIDE TO ELECTRONICS 

15s. each (16s. 6d. by post) 

Name 

Address 

ONLY 
15s. 

FROM 
ALL 

BOOK 
SELLERS ... or, in cose 

7 

--------- ....... _..._..--- -_---- -- use this 
Simply complete this order and post with cheque/ handy order 
postal order for I6s. 6d. per copy to GEORGE form TODAY 
NEWNES LTD., Tower House, Southampton 
Street, London, W.C.2. PW/6'64 

NEWNES....._ma J 
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the heads; probably the string method will be 
found the more convenient. 

The tape is held on to the surface of the record/ 
playback head in many instances by a pressure 
pad of felt. This pad only moves into position 
when the machine is switched to record or play- 
back and is disengaged in the rewind position. The 
felt should be examined for oxide particles, and 

Erase head Record /Playback head 

Tape 

Tape guide Tape guide 

Fig. !t The arrangement of erase and record /playback 
heads on a domestic recorder. 

this can be cleaned with a rag moistened in methy- 
lated spirits. If it has become hardened, the surface 
of the pad can be roughened with a small file or 
piece of sandpaper. 

WARNING 
A word of warning is appropriate at this point. 

On no account should any cleaning fluid other 
than methylated spirits be used for these opera- 
tions. Cleaners which contain carbon tetrachloride 
.act as solvents to the plastics that are used in the 
construction of the heads and permanent damage 
will result if these are used. 

DRIVE BELTS 

It is often found that a tape recorder performs 
quite well when recording and playing, but slows 
down when in the rewind position. This can be 
due in many cases to faulty drive belts on the 
machine. If your machine is fitted with belts, 
examine them closely and see if they have become 
hard. 

In bad cases quite a large kink will appear in 
the belt generally where it has been round a small 
pulley. This type of belt will often harden like this 
when the machine is stored in a cold place, and 
sometimes a complete cure can be effected by 
running the machine in the fast rewind position 
for about half an hour. This softens the belt and 
returns it to the original shape and size. If this 
does not cure the trouble then heat will have to be 
applied to the belt in some other way. 

Before removing the belt, it is worth trying the 
effect of blowing warm air from a hair dryer upon 
it. This often does the trick, but if it still appears 
slack and slips, it will have to come off. 

Some belts come off quite easily. Inspection will 
show that they can be merely eased off the pulleys. 
But the main drive belt often appears to be covered 
by a mass of switchgear and seems almost inacces- 
sible. A point to remember is that the manufacr 
turer got it in there in the first place, and so it 
shouldn't be too difficult to get out. In many cases 
the removal of three or four screws supporting the 
bracket on which the record head and its control 
mechanism are situated will enable the bracket to be 
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lifted clear without unsoldering any wires, and the 
belt can then be removed. 

Any grease on the belt should be wiped off with 
a clean dry cloth, and it should be immersed in 
very hot water for a few moments. In most cir- 
cumstances the belt will rapidly regain its natural 
shape and softness. It should be wiped perfectly 
dry before refitting. 

If all these methods have proved unsuccessful, 
then the belt will require replacement. Many 
manufacturers are providing belts of greater elas- 
ticity to overcome the stretching anti hardening 
problems, and it is worth enquiring if one of these 
is available for your machine. 

One or two machines use metal spring belts and 
these are joined by means of a small plastic insert 
as shown in Fig. 2. Should they break they can be 
rejoined by giving both ends of the belt a slight 
anticlockwise twist, placing the plastic joining 
piece in each end, and allowing the spring to 
screw itself on to the joining piece. 

Ends of spring belt 

r / / //f1 //h % / /l// / // / / / / / / / / / /// t WWWINIti/fiWN/14441444 

Plastic Joining piece 

Fig. 2t Spring belts used on some machines are joinec 
by a plastic insert. 

IDLER WHEELS AND PULLEYS 

An idler wheel is used on many models to trans- 
mit power from the motor pulley to the main fly- 
wheel. Oil or grease on a rubber idler wheel can 
cause incorrect running speeds. Quite often these 
idler wheels can be cleaned, without removing 
them from the machine, with a piece of clean 
rag pressed against the driving surface whilst the 
wheel is rotated by hand. 

If the machine runs at a different speed than 
that indicated by the speed control knob, it is 
pl ssible that the stepped pulley normally fitted to 
the motor spindle has slipped out of position. 
These are frequently held in position by two grub 
screws, and both should be securely tightened if it 
is necessary to move the pulley along the motor 
spindle. 

CLUTCHES 

To prevent the spools from free -wheeling and to 
ensure a smooth take up on the rewind spool, 
clutches are employed, and these usually take the 
form of rotating felt rings attached to the spool 
1._'ders, which engage with stationary plastic or 
metal surfaces. 

Any jerkiness in the take -up spool can generally 
be attributed to clutch trouble, and they should be 
carefully dismantled and the clutch surfaces 
examined. The clutch felt should be clean and 
soft, and its surface may be slightly roughened 
with fine sandpaper if necessary. The surfaces on 
which the felts rotate should be clean and dry 
and free of oil. No attempt should be made to 
score or roughen these surfaces, as the clutch must 
have a certain amount of slip to work correctly. 

Clutch assemblies take many forms, and to des- 
cribe all types would be impossible. Most of them 
can be distnattied, after careful inspection. from 
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Clutch spring 
ring 

Circlip and 
washer 

Felt ring 

Fixed lower 
clutch half 

Fig. 3: A typical clutch assembly. 

the top of the tape deck. They are usually held 
together by means of circlips and spring retaining 
rings, both of which can be prised off with a small 
screwdriver or a pair of long -nosed pliers. Fig. 3 
shows a typical clutch assembly, as is used on very 
many machines. Care should always be taken to 
re- assemble the clutch in the correct order. A 
diagram should be made when the clutch is dis- 
mantled or the parts may be laid down in the 
correct order for re- assembly. 

FUSES 

Should the tape recorder not function at all 
when switched on, the fuses should not be over- 
looked. Generally these are fitted at the rear of 
the machine, but some manufacturers fit them 
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underneath the top cover. The point about fuses is 
that if one has blown there is generally a reason 
for it, and an electrical fault beyond the scope of 
this article should be suspected. If you do not feel 
competent to carry out the appropriate tests and 
checks of the circuitry, you should consult your 
local dealer. 

However, if you wish to try a new fuse, one of 
the correct type and rating should be used. Fuses 
are often of the anti -surge type designed to stand 
momentary overload. Care should be taken to see 
that this type is fitted should it be required. 

MAGIC -EYE INDICATOR 

Most types of tape recorders are fitted with a 
magic eye to assist the operator to record at the 
correct level. This occasionally becomes knocked 
off centre, and can easily be returned to the correct 
position, merely by sliding it along in the spring 
clip, or adjusting the small bracket which supports 
it. 

GENERAL REMARKS 

Tape recorders should be stored in a warm dry 
place. Cold and damp are both enemies to the 
instrument. It should be kept clean from oxide, 
particularly the area around the record head, a soft 
brush being useful for this purpose. The micro- 
phone should be kept in a box, and tapes should 
be stored in a cool place to avoid print- through, 
which produces echos when played back. Care of 
your instrument will repay you both in the perfor- 
mance obtained and in prolonging the life of the 
recorder. 111 

PERSPEX and the constructor 
-continued from page 151 

hold too near a flame or the sheet may blister.) 
To maintain equal bends on all corners the strip 

may be formed around a piece of wood dowel or 
a broom handle. When bending be sure that you 
do not attempt to force when the strip starts to 
cool and stiffen. If this starts to happen hold the 
strip into the angle so far obtained and heat again 
before continuing. There is quite a degree of lati- 
tude in the amount of heat required for bending, 
but over -heating tends to form streakiness in the 
texture of the sheet. 

Surface scratches, filing marks and the like can 
be readily removed with emery and metal polish 
and a high sheen may be obtained. Hinges and 
catches for Perspex boxes made to hold com- 
ponents may be obtained from handyman's stores 
and are known as " cigar box fittings ". 

Other Applications and Suggestions 

Having the fortune to have the use of a lathe, the 
writer found it simple to turn up various knobs and 
tuning dials. It is a little more difficult to cut out 
a circle by hand but by scribing deep with a pair 
of sharp engineering dividers a reasonable disc can 
be produced. A cursor line can be ruled on the 
back face of a dial and the line filled in with draw- 
ing ink or paint. The disc can be screwed or stuck 
on to the back of a small knob which contains a 

grubscrew. Some rich effects can be obtained by 
gluing pearly plastic furniture knobs on to dials. 

Pilot light covers and the like can be moulded 
by the use of a stiff alloy plate holed to the size 
required. A timber dolly is made by rounding off 
the end of a piece of square section batten to form 
half a sphere (Fig. 4). This has to fit into the hole 
in the plate and allow sufficient room for the 
thickness of the Perspex sheet (which should be 
not more than one -sixteenth of an inch). The 
Perspex is heated until soft, placed over the hole 
and pressed through by downward pressure on the 
dolly. When sufficiently 
cool remove the dolly. 
cut out the bubble and 
clean up with a file. 
Warming the metal die 
is advised to maintain 
the heat during the 
actual moulding. 

Fig. 4: Pressing out a pilot 
light cover. 

Metal die Perspex sheet 

Perhaps a word of advice might be offered here 
for those inexperienced in cutting Perspex. Use a 
fairly fine toothed saw and hold the sheet firmly, 
preferably in a vice with cardboard inserts to 
protect from marking. Saw gently with - a raking 
cut. If the blade jams it usually means a split in 
the sheet. 
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Waterproof heater wire 
16 yds. length, 70 watts, self regulating 
temperature control. 10 / -, poet free. 

Refrigerator Thermostat 
Standard type with adjustment for all normal 
refrigerator temperatures. 7/6, plus 1/- poet. 

Simmerstat Heater Regulator 
Suitable to control elements. heater, sold erlog 
irone and boiling rings up to 2,500 watts. 
Complete adjustable, normal price 56/- each, 
§pedal enlp price 12/6, plus 1/6 postage and 
Insurance. 

Pre -Amplifia. Made to Mollard deign to zest 
the 10 watt amplifier, made to specification. 
New Unit. Simply needs valves. Type EPOS. 
87/6 each. 

46 Sets (Receiver /Transmitter pack set) 
Unused sets complete except for crystals. 
Packed with parte and easily rebulldable Into 
other gear. 19/6 each. Poet 3/, 
Battery Charger Kit. Comprises 5 amt trans- 
former, 5 amp rectifier, metal eerie and meter 
to charge 6 or 12 volt batteries up to 5 amps. 
With variable charge rate, 39/6 each. Poet 
and insurance, 3/6. 

Mainz Transformer. 250.0 -250 at 80 mA, 
6.9 volte 5 a. (normal malus Input). 12/6 each. 
Carriage 2/6. 

Output Transformer. Standard pentode 
matching type. 4/6 each. 48/- per doz. 
Vibrator Transformer. Suitable for 6 or 12 
volts Input. 6/9 each. 88 per dos. 

Slide Switch. Sub -miniature but dpdt. 2/6 
each. 18 /- per dos. 

Smoothing Choke. H. 200 mA. 5/6 each. 
54/- per doz. 

2.0.0. or Dubiller Tabular Coodeasers. 
.6 mf 500 v. .. 10 /- dos. 
25 mf 500 v. ., ., 7/6 dos. 
.25 mf 360 y. .. .. .. 6/- dos. 
.05 mf 500 v. ,. . 5/- doz. 
.01 mf 500 v. ,. 4/- dos 
.0001 roi 1000 v. 5/- doz. 
.001 mf 1,000 v. .. .. .. 6/- doz. 
.002 mf 1,000 v. .. .. .. 7/6 doz. 
.005 mf 1,000 v. .. .. .. 9/- doz. 
.02 mf 760 v. .. .. .. 8/6 doz. 

10 /- doz. 

Battery Charger Rectifier- eelenlum 12.15 v. 
6 amp. 9/8. 

Metal Chaule -parched for Mallard 510 
Amplifier, complete with Inner screening 
sections and stove enamelled. 18/6 set. 

Twin Twisted Lighting Flet- equivalent 
14/36, rubber Insulated cotton covered 
12/6 per 100 yard coll. 
Moving Call Meters. 
0 -600 microamp, lin. Swh 17/6 
250 -0.250 microamp, 24in. surface .. 27/6 
750 microamp, 2 ¡In, surface .. .. 17/6 
6 -0.6 microamp, Silo. flush 17/6 
0.30 mlIDamp, 2}in, flush 17/6 
0 -100 mililamp, 24in, flush 16/- 
0 -300 mliliamp, Silo. flush ,- 16/- 
0.500 mliliamp, 241n. flush .. 15/- 
Filament Transformer. 6.3 v. 14 amps, 6/6. 
.3 amp. Dropper'-tappings marked 200/220/ 
260. 8 /6. 

Output Transformer -standard pentode, 4/6. 
Neon Lamp -midget wire ended, Ideal mains 
tenter, etc., 2 /.. Ex. Govt. 1 /6. 

Philips Trimmers- 0.30pF, 1/- ea. 5/- doe. 

Heavy Duty Tent Prods -red and black with 
plug -in lead attachments, 8/6. 
Install those extra points. 3.029 twin Bat 
T. R.B. cable. Big purchase enables us to sell 
this at 45/- per 100 yards, carriage 3/6. 

Low Resistance Head Phones. Ideal crystal 
seta. etc., 7/8, plus 2/6. 

Cold Cathode Valve CV418. Voltage regulator 
or trigger switch- unused but ex' equipment. 
2/- each. 

Tag Panels. Ideal tus constructors, experi- 
mental circuits, etc. 3 of each of 12 different 
types 5/-. Poet 1/6. 

Slydlok Panel Mounting Fuses with carrier, 
6 amp, 2/- each. 15 amp, 2/6 each. 

Metal Rectifier. 250 v. 80-80 miWamps Ideal 
for nains Oct or instrument or to replace that 
expensive valve 4/6. 

Toggle Switch. 'Standard metal body type 
'th round dolly, fixing ring and on /off 

Indicating plate. 1/8 or 12/- doz. 

5,000 Mfd Condensers 
12 r. working by Plessey new and perfect 
2/- each. 18/- doz. 
Where pontage L not definitely stated add 
Sd-ta all orders odder 83. 
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GOOD COMPANION Mark III B 

The 6 translator set with the r 
transistor performance. 
Incorporating all the latest re- 
quirement. Anyone who can 
solder can make it. Maly thousands 
already lu use all over the country. 
Full coverage of Long and Medium 
wavebands. 
Fine looking cabinet. vise 11' z B' 
r 3'. Q.P.P. Output approz 
750 mW. Excellent reception o 
difficult stations like 208. 
Valable feed back gives excellent 
tone. ONLY (6.19.6 

Plue 4/- poet and Insurance 

CABINET & PICK -UP 
Made for a famous company 
Intending to make a Battery 
Record Player but changing their 
minds. This is an extremely One 
looking cabinet. must have coat 
at least £2 to make. It Is complete 
with handle and fasteners as 
Illustrated. Also Included in the 
parcel is a Cosmocord plat -up 
with crystal cartridge and rapphire 
stylus. Both Items new and per- 
fect. Only 19 /6, plus 4/6 post and 
Insurance. 
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Speaker Bargain 
121n. High. 
fidelity loud- 
speaker. 
High flux 
permanent 
magnet type 
with stand- 
ard 3 ohm 
speech coil. 
Will handle 
up to 10 watts, Brand new, by lamoue 
maker. Prim 27/6 plus 3/0 post and insurance. 

Hi -Fi Speakers 
1.11.1. Ceramic magnet 12,000 lines size: 
13 x 81n. (roughly equivalent to 1210. round 
speaker). Baer frequency 40.50 c/o. Handles 
up to 10 watts. Price 88/6, plus 5/- carriage 
and ins. State whether 15 ohm or 3 ohm. 

Building A 'Scope 

THIS MONTHS 
THE "SKYSEARCHER" 

An all mains set for 89/6. 

Thle Io a 2 -valve plus-metal rectifier 
set useful as an education set for beginne 
also makes fine second bet for the 
bedroom, workshop, etc. All parts, 
cabinet, chassis and bpeke= 89/6. 
Poet and insurance 4/6. 

VALVE BARGAINS 
IDLE 4/3 SHOOT 1/6 7117 7/6 843 7/- 
164 8/9 625 7/- 7C5 10 /- 860 26/- 
2X2 3/- 6.150T 9/- 7Y4 5/- 954 8/8 
6AC7 8/- 6250 8/- 120K70T 9004 8/- 
6B70 5/- OKB 6/- 8/6 1625 5/- 
6980 8/6 OK7GT 4/8 12YA4 8/- DUT4 8/6 
Seo 2/9 0K7G 2/- 28D7 2/8 ECF82 7/6 
900 3/- 6SA7 5/9 MOOT 8/- 027 6/6 
IDO 3/- 68K70T 4/6 37 6/6 105 7/- 
IP6O 4/- OVOO 3/0 60L6O 10 /- 511.112 5/- 
0F80 6/- 6Q70 4/6 72 8/6 PCF81 6/8 
6060 2/6 6E50 4/6 813 60/- VR105 6/6 
6116 8/8 7A7 7/- 

25% discount where 12 or more valve§ ordered. 

MINIATURE MOTOR 
Size only 24in. long by ltin. diameter. 4M 0 
American made -laminated poles and l 
armature- intended for 28 volt. Price / 
10 /8. Post 2/ -. ( 

YAXLEY SWITCHES 
By return service -you need not be held up with that prototype or 
experiment. Please add 1/- postage to all switch orders. 

Poles 2 way 8 way 4 way 6 way 8 way 7 way 8 way 11 way 18 was 

1. 2/8 2/10 8/1 8/8- 3/6 3/8 8/15 4/6 4/8 
2. 8/8 3/8 4/1 4/6 4/11 6/4 6/8 6/2 7/5 
3. 3/11 4/6 6/2 5/9 6/5 7/- 7/9 9/6 10/1 
4. 4/6 6/4 8/2 7/- 7/10 8/8 9/5 12 /- 12/10 
5. 5/2 8/2 7/8 6/3 9/4 10/4 11 /8 14/8 15 /8 
6. 6/9 7/- 8.8 9/8 10/9 15/- 18/2 17/- 18/8 
7. 8/6 7/10 9/4 10/9 12/8 18/8 15/1. 10/9 20 /11 
8. 7/- 8/8 10/4 12 /- 18/8 15/4 17/- 22 /- 23/8 
9. 7/8 9/8 11/5 18/8 16/4 17/- 18/10 24/6 28/4 
10. 8/8 10/4 12/6 14/6 16/9 68/8 20/9 27/- 29/1 
IL 8/11 11 /2 13/8 15/9 18/3 20/4 22/7 29/8 81/9 
12. 9/6 12 /- 14/6 17/- 19/8 22 /- 24/0 32/- 34/- 

ALWAYS USEFUL ITEMS 
Nylon Drive Cord. 5ft. lengths, 1/8 ea. 15/- per dos. tin. Spindle 
Coupler with grab screws, 7d. ea. 8/- per doz. Trimming Tool for 
Transistor IF'e, 8d. ea. 7/- per dos. Insulated Spindle lin. poly- 
styrene Bin. length, 1/- ea. 11/- doz. Neon Lamp Midget Trim as In 
screwdrivers etc., 2/- ea. 21 /- doz. Ebonite Tubing lin. oui tot' 
making test prods etc. din. length 1/- ea. 10 /- doz. 

31n. oscilloscope tube. American made 
type No. SFP7. 6.3 v. 0.6 amp. heater 
electrostatic deflection, brand new and 
guaranteed with circuit diagram of 'scope, 
16/- each. Plus 2/8 put and meurance. 

Time Kit 
Special offer of all components except metal 
box to make mains operated interval timer 
or photography etc. Ls /6. plot 2/6 poet. 

Transistorised Thermostat 
for controlling temperature where a very high 
order of &caracy Is required -regulation in 
an egg incubator of 1% war claimed. 
Complete kit including relay and full data 
29/0. 

Beginner's Superhet 
As supplied to 
many s .hoop 
and colleges. 
A simply 
bade euperhet 
-easy to un- 
derstand and 
which can be 
progressively 
extended - 
Ideal for students -components include 
-valves -metal rectifier tuning condenser 
-I.F. transformers. to In fact complete 
superhet except speaker. Proe U plus 
3/. poet and insurance. Data Included 
free or sep., 1 /6. 

Rectifier Bargains 

Selenium- reedfier type 11. 500 v. t amp. half 
-wave realty rebuilt into full wave or 
multiple type, contains 30 35 mm. dW. 
Price 8/6, Plus 1/6 poet. Type 18, 86, volt 
9 amp. easily rebuilt into six full wave 
charger rectifiers mashie for 6 or 12 volt 
batteries at 3 amps, centaine 24 84 mm. 
di... Real bargains at 19/6, plis 1/6 post 
Type 14-420 v. t amp., 7/6, 

ELECTRONICS (CROYDON) LTD 
Personal shoppers to 

266 LONDON ROAD, WEST CROYDON, SURREY 
Post orders to: 43 Silverdale Road, Eastbourne, Sussex. 
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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.10 post free on request 

LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenham Road, Croydon, Surrey. 
Telephone: CROydon 8589 

FORMULA 1456 
THE NEW WAY TO BUILD HI -FI 
SAVES SPACE, TIME AND MONEY 

Formula 1456 is the most popular combination of units 
in the brilliant new Martin Audiokit range, for it 
builds into a 10 watt hi -fi amplifier system complete 
with selector switch, tone -controls, power amp. and 
power supply. There are other units in the range, 
including a versatile 3- channel mixer, and all these 
units are adaptable to use in a great variety of applica- 
tions. Performance standards are high, building is 
simple, costs are low -and once installed it is easy to 
add further Audiokits eventually up to stereo. 
STEREO CONVERSION UNITS NOW AVAILABLE 

mARTin. 

* 
* 

FULLY 
TRANSISTORISED 
THE MOST 
FLEXIBLE KIT 
SYSTEM EVER 
MONO & STEREO 

AUDIOKITS 
KITS FOR TAPE ENTHUSIASTS, TOO 

MARTIN 11EI'0 It DAR' I'ftl rnalfle you t. hulld a complete Lape recorder 
(2 or 4 track) oe pre -amp and fleck assembly for use with hi -IL LEAFLETS 
ON REQUEST. 

TRADE ENQUIRIES INVITED 

MARTIN ELECTRONICS LTD 
154-155 HIGH STREET, 
BRENTFORD, MIDDLESEX 
ISlwvorlà 1161J8 

THE RANGE SO FAR 
UNIT 1 5 -stage input 

selector .. 

UNIT 2 Pre -amp with 
vol. control 

UNIT 3 :I -t 'honor! mixer 
Matching adaptor. 

for same. each 8 8 
UNIT 4 Pro -amp and tone 

control £3 2 6 

UNIT 5 10 watt power 
amplifier ,. £5 12 6 

UNIT 6 Mains power 
supply unit ., £2 12 6 

Kits ro,r,plrte with knobs, ,nnrue- 
,(r. Escutcheon. available te 

22 78 

81 17 6 

MARTIN ELECTRONICS, 154/5 HIGH STREET. 
BRENTFORD, MIDDLE EX 
!'lease send detail of MARTIN AI'DIOKITS 
Pirate send details of MARTIN RECORDAKITS 

NAME 

ADDRESS 

BI.00K LETTERS 

2. 

ti 

F W.6 

uua! 

www.americanradiohistory.com

www.americanradiohistory.com


June, 1964 PRACTICAL WIRELESS 

ACTON, BRENTFORD AND CHISWICK RADIO CLUB 
Hon. Sec.: W. G. Dyer, 188 Gunnersbury Avenue, Acton, 
London W.3. 

Preparations for the Club's participation in National Field Day 
are to be discussed at the next meeting on 12th May. 

BRADFORD RADIO SOCIETY 
Hon. Sec.: E. G. Barker, G3OTO, 63 Woodcot Avenue, Baildon, 
Shipley, Yorkshire. 

"Simple Transmitters" was the title of a lecture given by D. M. 
Pratt at a meeting of this Society on April 7th. At the end of the 
month, a number of members made a visit to the Emley Moor 
television station of the I.T.A. 

CHESTER AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: P. J. Holland, "Field House," 19 Kingsley Road, 
Gt. Boughton, Chester, Cheshire. 

The HRO receiver was the subject of the talk given by G3JAZ 
on April 14th. At the next meeting -April 21st- Norman Ken - 
dricks (G3CSG) judged the construction contest. 

G3EWZ's lecture entitled "Getting Going on '2' " ended the 
month's activities on the 28th. 

FLINTSHIRE RADIO SOCIETY 
Hon. Sec.: A. Antley, "Fairholme," Fairfield A , Rhyl, 
Flintshire. 

Members who attended the meeting on April 14th, took part 
in a discussion on "Standardisation in Amateur Radio." Two 
weeks later, members enjoyed the interesting demonstration of 
amateur television given by GW3JGA /T and GW3PCZ /T. 

MELTON MOWBRAY AMATEUR RADIO SOCIETY 
Hon. Sec.: D. W. Lilley, G3FDF, 23 Melton Road, Asfordby 
Hill, Melton Mowbray, Leicestershire. 

The evening's activities for 23rd April were provided by a visit 
of a group of members to the shack of G4MK. 

MID -WARWICKSHIRE AMATEUR RADIO SOCIETY 
Hon. Sec.: T. Inkester, 13 Dormer Place, Leamington Spa, 
Warwickshire. 

At the April meeting of this Society members heard a talk 
given by Mr. John Royce (G3PZA); his subject being 'coils.' 

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden, 
Halifax. 

The approaching summer months have caused increased activity 
among members busy with the preparation of /A stations. Al- 
though not quite a summer month, April saw its share of activity 
with the Society's Annual General Meeting, held on the 15th. 
Later in the same month, members heard a lecture on "Medium 
Wave DXing" by D. Howell. 

PADDINGTON AND DISTRICT AMATEUR RADIO 
SOCIETY 
Hon. Sec.: G3JEA, Beauchamp Lodge, 2 Warwick Crescent, 
London, W.2. 

Prospective members are welcomed to meetings of this Society 
which are held every Wednesday evening, beginning at 7.30 p.m. 
Among a variety of other events, meetings of this Society include 
morse instruction for beginners, and members under the age of 
18 years will not be required to pay club fees. 

Activities for April included talks by G8PL and G3MHQ on 
"Certificates and Awards" and "Detection and Suppression of 
Spurious Harmonics" respectively. April meetings also included 
film shows and a talk presented by G3AWS. 

PLYMOUTH RADIO CLUB 
Hon. Sec.: R. Hooper, G3SCW, 2 Chestnut Road, P II, 
Plymouth, Devon. 

Judging for the "GSZT" trophy was the main event at the 
meeting for April 7th. A fortnight later, the Club met to hear a 

talk given by G3BRJ on "Safety in the Shack." 
On May 5th, the Annual General Meeting of the Club was held. 

RADIO CLUB OF SCOTLAND 
Hon. Sec.: A. Barnes, GM3LTB, 7 South Park T e, 
Glasgow W.2. 

This society allocates to each day of the week, one particular 
topic to form the basis of each meeting, and anyone who is interested 
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in these subjects can be sure to be welcomed any evening. The 
topics dealt with are as follows: Monday, tape recording; Tuesday, 
hi -fi /stereo; Wednesday, television; Thursday, radio; Friday, 
radio amateurs; Saturday, radio control and Sunday, radio 
astronomy. 
READING AMATEUR RADIO CLUB 
Hon. Sec.: R. G. Nash, G3EJA, "Peacehaven," 9 Holybrook 
Road, Reading, Berkshire. 

The centre of interest at the meeting for April 25th was the 
short wave listener and SWL members of the Club had the chance 
of discussing their subject and equipment. 
REIGATE AMATEUR TRANSMITTING SOCIETY 
Hon. Sec.: F. D. Thom, G3NKT, 12 Willow Road, Redhill, 
Surrey. 

On April 18th, this Society met for the first time in its new 
headquarters, The George and Dragon in Cromwell Road, Redhill. 
At this meeting, members were entertained by a selection of 
films supplied by the library of the Electrical Development Associa- 
tion. 
SCARBOROUGH AMATEUR RADIO SOCIETY 
Hon. Sec.: P. B. Briscombe, GBKU, "Roseacre", Iraess, 
Scarborough, Yorkshire. 

G3PEJ's talk on the HRO receiver on April 9th was followed 
a week later by one entitled "Light ", given by GSVO. 

At the meeting on the 23rd of the month, members began 
planning in preparation for National Field Day. Activities for 
April ended with visits to local amateur stations on the 30t1. 
SOUTH YORKSHIRE AMATEUR RADIO SOCIETY 
Hon. Soc.: J. M. Heath, 235 Thorne Road, Wheatley Hills, 
Doncaster, Yorkshire. 

Much of the Society's recent activity has been devoted to 
lectures and demonstrations for the benefit of members prepar- 
ing to take the next R.A.E 
SPEN VALLEY AMATEUR RADIO SOCIETY 
Hon. Sec.: N. Pride, 100 Raikes Lane, Skit-all, Leeds. 

Members of this Society enjoyed a month of much activity 
during April, beginning with a visit to the Leeds -Bradford airport 
on the 9th. On the following Wednesday, a number of members 
were guests at a meeting of the Leeds Radio Club. 

On the 16th, the club met to hear an interesting lecture entitled 
"Telstar ", delivered by Mr. H. Tomlinson. On the 25th the Soc- 
iety's Annual Dinner was held and on the 30th Mr. T. H. Withers 
provided the last event for the month with this talk on "Amateur 
Radio Gear." 
STOCKPORT RADIO SOCIETY 
Hon. Sec.: R. T. Diamond, G3SFN, 102 Chatsworth Road, 
Hazel Grove, Cheshire. 

Under the leadership of Bert Smith (G3AYT) arrangements for 
V.H.F. Field Day were discussed at the meeting on 8th April. 
Members who attended the next meeting, two weeks later, heard 
a lecture on first aid, when special attention was given to the 
treatment of electric shock. 

STRATFORD -UPON -AVON AND DISTRICT RADIO 
CLUB 
Hon. Sec.: H. W. Gannicott, 17 Highfield Road, Stratford - 
upon -Avon, Warwickshire. 

During the commemorative Festival begun in April to 
mark the 400th Anniversary of the birth of William Shakespeare, 
this Club participated by operating a demonstration station with 
the callsign GB2WS which was specially authorised by the Post- 
master General. Operating on the 20, 40 and 80m. bands, the 
station exchanged greetings with radio amateurs the world over. 
A unique QSL card was issued for the occasion. 

THANET RADIO SOCIETY 
Hon. Sec.: J. Barnes, G3BKT, 18 Grange Road, Ramsgate, 
Kent. 

This Society +s to hold its fifth Mobile Rally on Sunday, May 10th. 
A cliff -top site has been chosen at Pegwell Bay, Ramsgate, and 
talk -in stations will be G3DOE on 160m. and G3BAC on 2m. 

WEST KENT AMATEUR RADIO SOCIETY 
R. Trevitt, 28 Dales Avenue, Tunbridge WOOS, Kent. 

The Annual General Meeting of this Society was held on April 
10th when past activities where reviewed and future events dis- 
cussed, and club officials for the next twelve months were elected. 
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Construction Board 
A NEW product from R. & E. Lamb of London 

will be of interest to anyone who read the 
article in the May issue of P.W., " Unit Construc- 
ion Boards ". Their product takes the form of a 
laminated construction board perforated by 200 
holes. The board, known as Eyelet- Board, is 
approximately *in. thick and measures 4 1in. x 
2 +in. It can be supplied with eyelets for inserting 
into the board to provide electrical contact with 
components and connecting wires which are 
soldered to them. The eyelets may be fitted in any 
of the 200 holes, so that component layout may be 
as straightforward as desired and, once in place, 
the eyelets cannot come out. 

The cost of a perforated board is 2s., and packets 
of 40 eyelets cost 6d. each. Plain 'board for 
insulating or backing material is also available at 
9d. a sheet. R. & E. Lamb, 17 Queens Road, Lev - 
tonstone, London, E.11. 

Valve Voltmeter Kit 
NEW from Heathkit is the model IM -13U valve 

voltmeter available either as a kit or ready 
assembled. This mains operated instrument 
employs a two -valve circuit built on a printed 
board and even those not experienced in construc- 
tion should find building the IM -13U possible with 
the aid of the instruction manual which accom- 
panies each kit. 

A function switch on the front panel of the 
instrument selects a.c. volts (r.m.s.), d.c. volts, 
resistance or decibels and another main switch 
selects the range. There are seven volts ranges 
from 0-1.5 to 0 -1,500 and seven ohms ranges. 

High quality components are used throughout 
with 1% precision resistors in the multiplier cir- 
cuits and a 6in. 200µA meter movement. A 1.5V 
battery for the ohmmeter section of the circuit is 
included in the cost. of the kit, as are the test 
leads and prods. 

This new Heathkit model is made by Daystrom 
Limited, Gloucester, and is sold for £18 18s. 

June, 1964 

Sinclair's new miniature amplifier 

Miniature Amplifier 
A COMPANION unit to the Sinclair " Micro - 

Six " receiver has been announced (Trade 
News, March issue) which will amplify the output 
of this receiver (or of any other suitable source) 
for feeding into any standard 25 to 35ft loud- 
speaker. 

The TR.750 -as the amplifier is known -is 
available either ready- assembled or in kit form. 
The two -transistor circuit is buitt on to a printed 
circuit board and incorporates its own volume 
control and on /off switch. 

When assembled, the TR.750 measures tin. x 
thin. x gin. and provides an undistorted output of 
750mW. A frequency response of 30 to 20,000c /s 
is claimed for its transformerless output stage. 

The TR.750 kit -price 39s. 6d. -is available 
from Sinclair Radionics Limited, 69 Histon Road, 
Cambridge. 

A stereo tape recorder made by Celsa Electric Co. Ltd. 

Stereo Tape Recorder 

THE TG12A stereo tape recorder is new from the 
Dual Division of Celsa Electric Company 

Limited, who exhibited this model recently at their 
stand at the. Audio Festival and Fair held in 
London. 

The recorder operates at three speeds and will 
record on four tracks, which allows the facility of 
superimposition. For stereo, the twin loudspeaker 

continued on page 182 
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your career a a a 

hobby .. a 

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 

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 rom 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 that it provides a complete 
self -contained course giving everything needed for the 
subject concerned and enabling work to be done in the 
comfort of one's own home and over any period of time 
desired. 

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 

ID TELEVISION COMPUTERS 
TRANSISTORS W RADAR& NAVIGATIONAL 

AIDS 

Learn - by building - as 
international receiver in 
the top quality alias . 

nine transistors ... L.W. 
.W. TWO SHORT 

WAVE Bande and VHF( 
FM .. incorporates every 
modern receiver design 

technique 

20,000 ohm¡volt 
modern multi- 
range lent meter Cathode ray oscilloscope 

to show how circuits 
work ... 

HEN Complete picture way 
library of theory books sod 
practical manuals ... 
NO MATHEMATICS I 

Ts'uMstorised 
allanal generator 
et new design and 
wHie frequency 

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 eying a very full 
range of electronic components and apparatus. Starting 
right from the beginning -or at a later stage if needed -the 
course essa hies the student to build up all the basic elec- 
tronic circuits- amplilier: oscillator: rectifier: detector; 
ete. -and finally to the design. construction, testing and 
servicing of a latest design fully transistorised receiver 
using nine transistors and covering long end medium wave 
and TWO S111111 .1 WAVEBANDS plus V11F /FAI reception. 
It is of real luxury quality throughout -operates from use. 
battery and can be used anywhere in the world. Every pre- 
sent-day technique in circuitry is covered and the course 
also Includes multi -range test meter: signal generator and 
oscilloscope. By the end of the course the student will be 
able to deal with any type of servicing work with confi- 
dence and will also have a very useful wwrkshop of equip- 
ment. Nearly 1011 interesting and absorbing EXPERI- 
MENTS are carried out during this comprehensive course 
enabling any-one to gain full mastery of electronics. 

\lL1-n11111.®® ® MI._ 
TO: BRITISH NATIONAL RADIO SCHOOL, RADIO HOUSE, READING, BERKS. 

Please send me your free Brochure, giving details of your Courses without any obligation, to 

NAME Ì 
}Block Caps 

ADDRESS J Please 

I am interested in course above 
We do sot employ rep rosern to truer) PW 6/64 
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WEYRAD 
TRANSISTOR COILS 
The P50 series remain the most popular and widely used components for Medium and Long -wave 
Transistor Superhets:- 

P50! IAC Oscillator Coil for 176 pF tuning ......... 514 ea. 
P50 2CC Ist & 2nd I.F. Transformers ... ... ... ... 517 ea. 
P50 /3CC 3rd I.F. Transformers ... ... ... ... 61- ea. 

. All mounted in individual cans Ain. diam. x ein. high. 
RA2W Ferrite Rod Aerial. 208 pF Tuning ... ... 1216 ea. 
LFDT4 Driver Transformers ... 916 ea. 
OPT IA Output Transformers ... 10,6 ea. 
PCAI Printed Circuit Panel ... 916 ea. 
Constructor's Booklet 2/- ea. 

VALVE RECEIVER COILS 
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 changer 
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 319 each. 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
REGENT FACTORY, SCHOOL STREET, 

WEYMOUTH, DORSET 

Phone 
ILFord 
6001/2/3 

I DUKE & CO. (LONDON) LTD. 
621/3 Romford Road, Manor Park, E.12 

Liverpool St.-Manor Pk. -I0 mins. 

Stamp 
For Free 

List 

EX- RENTAL T.V. SETS 
Send for list of - - -"v+*,..aN `,_ 17in. 
our range of other -aw "' y ^' 

e: f 1 1. 1 0.0 models. Demon - a 

strations daily in 
l4in. our shop, from a 

large selection. ! E7.10.0 
12 months written 14in.201- 

guarantee. - -- Carr 17in.30f- 
Channels for all - Personal Col - 
areas. ' lectionAdvised 

REGUNNED TUBES 
Guaranteed I 21 in.= 
Year. Ins. and 99/6 ,:r6, 
Carr. 1016. Add 17 in. 'I l0- refundable 
on OLD TUBE 796 
(110° Tubes in 15, 14, 12 in. 
stock.) 59/S 

EX- MAINTENANCE TESTED TUBES 
17in. - 351 -. I4in. - 15f -. 

Carriage 5/ -. 
Satisfaction Guaranteed. 

TELEPHONE 15 6 
HANDSET pair 

G.P.O. pattern 
House to 
Workshop. 
garage, inter- 
office, etc. 
Works off any 
small battery. 

P. & P. 416. 

AERIALS. BBC /1TA combined of and room 
aerials -From 25/, B132/1;131, and colour 
aerials -From 37/8. SEND FOR FREE. LIST. 
VALVES. 9d. each. 1,000', available. Bend for 

CONDENSERS. DENSERS. 100 -10h. New. Assorted 
electrolytics and pFe. P. & P. FREE. 
V /CONTROLS. 40 -10/ -. A selection of types 
and aise,. P. & P. 2la. 
SPEAKERS. 7/9. tin.. sm.. 7 a 4in. and A x 31m 
Ex. tnfd. Salvage. P. & P. 3!3. 
NEONS. 1/- per dons. (S.R.C.D.P. fittings). 
Maine teeter and vianal reminders. P. & P. 1/ -. 

SAVE £££' i i' BAT ERES 
NOW YOU CAN RUN YOUR TRANSISTOR RADIO 
ETC., SAFELY OFF A.C. MAINS FOR I'6 A YEAR 
These Battery Eliminators are the Ideal economical and 
safe way of running any TRANSISTOR RADIO, RECORD 
PLAYER, TAPE RECORDER, AMPLIFIER, etc. requiring 
voltages shown. 
Types Available: 9 volt, 8 volt, 4i volt, (sing :e output). Size 
39 x 3 x iln. PRICE 35/- each. P. & P. 2/9. 
9 v. + 9 v., 8 v. + 8 v., 41 v. + 40. (Two separate outputs). 
Size 3 x 3 x 21n. PRICE 4V6 each. P. & P. 2/9. 
All the above units are completely isolated from mains by 
double wound transformer ennurina 100% safety. 

ALSO AVAILABLE NI Al NS UNITS supplying 
either 12 v. or 18 V. output as required tor BBC 2. 625 
T.V. Booster Unite. PRICE 40/- each. P. & P. 2tß,. 

LISTEN TO THE WORLD on TELSTAR our I -VALVE 
SHORT WAVE RADIO 
Receives speeoh and music 
from all over the world. Price 
includes valve and one coil 
covering 40.100 metres. Can 
be extended to cover 10-100 
metres. Can be converted to 2 
or 3 valve and all -mains 
speaker use. Total Building 
Costs 35/- P. & P.2/ -. 

THE R.C.S. PERSONAL SET 
For Private Listening 

An amazing little set, with built -In 
ferrite rod aerial bringing in medium wave 
at wonderful volume. Sturdy case. 
Size only 21 x 3d x lin. Fits into the 
palm of the hand. Drilled chassis colour 
coded for easy assembly. Total Building 
Costs (including earpiece) 30'- P. & P. 

21- 

All parts available 
p 

eps a ria totiI 
aSen 

d 
f 

ShA Eb 
ove 

r 
sfpriese . 

layout pis>, 

R.C.S. PRODUCTS (RADIO) LTD. 
I I Oliver Rd., London, E.17. (Mail Order only) 

Export Trade enquiries invited 
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LETTERS 
;- TO THE 

EDITOR 
A NEW WAY OF THINKING 

SIR, -For some while I have been training 
myself to misread English. When I see the 

word ` positive" I say "e-negative"; likewise 
e- positive, e- volts, e- current and e- charge. In 
short, I have inverted the incorrect + and - 
signs so that my reading corresponds with the real 
direction of electron pressures and fluxions. 
During the experimental period I have lived in 
" cuckoo land "; now I have got used to it. It 
was well worth while. It makes things clear and 
simple. For example, consider the story of the 
multivibrator as follows: 

The zinc pole of the cell charges the power line 
e+ (see diagram). Through R2 e- current (el) 

The explanatory diagram for Mr. Hilton's letter. 

flows to the base of Tr2, which is therefore con- 
ducting and is bottomed. Through R4, collector 
el is flowing, and the recent drop of eV at point B 
has emptied C2 of e- charge (eQ). This has 
dropped the eV at point A and an enhanced el 
is flowing down R3 and is replacing the eQ in C2. 
Because of the low eV at point A (Trl base) el 
is below cut -off and it is not conducting. Mean- 
while C2 is filling up. Finally its eV rises and 
the flow of base eI into Trl is resumed. At once 
Trl conducts. Its collector eV falls sharply; eQ 
is drawn out of Cl. Tr2 at once cuts off. The 
half -cycle is then complete, to be resumed when 
eQ returns to Cl via R2. 

When read several times, this account will appear 
simple and clear. The reason for its simplicity 
and clarity is that it describes what actually 
happens. Note how the action of a capacitor is 
described: eQ is drawn out from one side of it 
and eQ flows in at the other to make good. That 
is how a capacitor actually works. Some eQ is 
sucked out; the proton matrix remains; it drags 

Whilst we are always pleased to assist readers with their 
technical difficulties, we regret that we are unable to supply 
diagrams or provide instructions for modifying commercial 
or surplus equipment. We cannot supply alternative details 
for receivers described in these pages. WE CANNOT 
UNDERTAKE TO ANSWER QUERIES OVER THE TELE- 
PHONE. If a postal reply is required a stamped and 
addressed envelope must be enclosed with the coupon from 
page iii of the cover. 

The Editor does not necessarily agree with the opinions expressed by 
his correspondents 

some eQ back on to the other side. This e- system 
shows that process clearly. A conventional 
description would not. 

Some day, somehow, a change has to be made. 
Students' time and effort has to be saved by 
straightforward thinking. It would be noteworthy 
if the change began in the pages of PRACTICAL 
WIRELESS. It WOUld be practical indeed. -FRANK 
HILTON (Yarmouth, Isle of Wight). 

TONE DEAF BUT STILL APPRECIATIVE 

SIR, -Although made lightheartedly I would 
disagree with Mr. Janieson's criticisms -made 

in a letter in the April issue -of P.W.'s turn to 
the field of music. I feel that I am eminently 
suited to speak because there can be few of your 
readers that are as tone deaf as myself. 

Will I ever build a tremolo unit o- an electronic 
organ for my own use? Not I; but I built the 
metronome published in the February, 1963, issue 
for a musically minded friend. I have thoroughly 
enjoyed reading the articles to which Mr. Jameson 
referred, building them not with aluminium and 
solder but with pen and paper. What I feel your 
correspondent forgets is that although the average 
readers of P.W. have not the time, inclination or 
finance to build everything that appears in your 
magazine, it does not mean that pleasure is lost. 
If it did your magazine would have been readerless 
long ago. - GEDDES REID (Burton -on- Trent, 
Staffordshire). 

A DEARTH OF INFORMATION 
SIR,- Although not an " aspiring Beatle " I do 

derive great pleasure both from playing an 
electric guitar and from building radio and 
electronic equipment. Until the recent spate of 
"musical" articles in P.W. there has been a 
singular dearth of information available about the 
construction of electric guitars and their associated 
equipment, and with a risk of boring your corre- 
spondent, Mr. Jameson, I Iook forward to more 
such articles. 

However, I agree with his remark that other 
musical instruments could benefit from the appli- 
cation of electronics. Since it is easy to fit 
pick -ups to string instruments, I am surprised that 
nobody has produced an electric piano. However, 
the construction and effective use of pick -ups for 
wind instruments is a problem which I believe has 
not yet been tackled, although if a few P.W. 
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readers were to put their thinking -caps on we 
might soon have that electric bagpipe amplifier. - 
R. WILLIAMSON (Walton -on- Thames, Surrey). 
Slr-1 would be grateful if any reader could sell or 
loon me ... 

.. the March, April and May 1961 issues of P.W. 
-L. BRADFORD, 17 Seymour Avenue, Morden Park, Surrey. 

.. the circuit or valve line -up of an Eddystone 
659. -D. C. THOMAS, 66 Bridge Street, Llandaff, Cardiff, Glamor - 
ganshire. 

the circuit or any information on the R.1355 
receiver. -J. J. SrEVENSoN, 81 Brompton Park, Crumlin Road, 
Belfast 14. .. the issue of P.W giving modification details 
of the No. 19 set, -C. RICHARDSON, 27 Cauldwell Lane, Monk - 
aeaton, Whitley Bay, Northumberland. 

circuits of the R.1155A and the Pye P.M,121.- 
V. D. TBNNANr, High Park, Stanhoe, King's Lynn, Norfolk. 

the circuit and wiring details of the Halli- 
crafters S.38B short wave receiver. -P. ABRAM, 31 Third Avenue, 
Parakerley, Liverpool 9, 

. the May 1961 issue of P.W. -M. A. MARTIN, 
-Kentmere ", Crag Bank Lane, Carnforth, Lancashire. 

any information on the 62B Admiralty receiver, 
manufactured by Murphy. -A. McRoasais, 12 Banner Road, 
Knightswood, Glasgow W.3. 

the April 1958 issue of P.W. -B. HrrcssEN, 36 
Inkerman Street, Blackburn, Lancashire. 

. the circuit and any other details of the Kolster 
Brandes superhet receiver KB 885. -J. SWARBRICK, 107 Garstang 
Road, Preston, Lancashire. 

the issues of P.W. from .'anuary to April 1963 
inclusive, and the June, July, September and October 1963 issues 
of Practical Television. -M. G. ROBINSON, 24 High Park Road, 
Kew Gardens, Surrey. 

. the circuit and component values for the type 
BC -454B receiver.-K. FRANCE, 36 Carteret Road, Luton, 
Bedfordshire. 

a circuit diagram of a Mk. TH "A -Z" f.m. 
tuner unit made by Sound Sales Ltd. -P. R. JOHNSroNE, 36 
Upper East Hayes, Bath, Somerset. 

the February 1958 issue of P.W. -C. FUNNEL., 
43 Theydon Park Road, Theydon Bois, Essex. 

. circuit diagram or service sheet for the H.M.V. 
television -radio receiver, model 905. -P. P. SIavINOTON, 16. 
Bowood Road, Enfield, Middlesex. 

. the circuit of the R.206 receiver. -B. ATKINSON, 
"Brada," Beadwell, Chathill, Northumberland. 

TRADE NEWS 
-continued from page 178 

units may be positioned for best effect. The 
TG12A has a frequency response of 40 to 
20,000c /s. 

The Dual Division of Celsa Electric Company 
Limited, Celsa House, Kelway Place, London, 
W14, are the makers of this new recorder. 

A TUBULAR steel mast for aerial erection has 
been made available recently by John Smith 

& Co. (London) Ltd. This new mast has been 
designed for use by radio amateurs and is construc- 

OUT NOW! 

ted in two sections; an upper tube section sliding 
up or down between twin tubes of the lower 
section. 

When fully extended, the top of the mast 
reaches a height of 30ft. and at the extreme top a 
spindle is fitted to take either a rotator unit or a 
pulley. Two sets of three guy lines hold the mast 
steady on its heavy galvanised steel base plate, and 
a rope and pulley system is incorporated to raise 
and lower the upper section. 

The price of the mast complete is f25 and the 
manufacturers are John Smith & Co. (London) 
Ltd., Hainault Works, Hainault Road, Chadwell 
Heath, Romford, Essex. 

PRACIICAL HOUSEHOLDER 

tt .r¿}10,ms3dRS^rwtrae YQ6e°..ttorrs+;, 

esitA.ia wsrlx°:: sc?sire,rsx>r 
te>cß,',4{ t^t t1C>i0 SN éZRtt 

4C9E`>t°i9rH 

AN UP -TO- THE -MINUTE GUIDE 

TO IMPROVEMENTS IN THE HOME 

SPECIAL SECTIONS ON: 

Exterior Improvements, Interior Decoration, 
Modernisation, Kitchens, Concreting and 
Brickwork, Furniture and Woodworking, 
Garden Furniture, Home Workshop. 

216 from all Newsagents and Bookstalls 

BIG DEMAND! HURRY FOR YOURS! 
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ADVERTISEMENT 

2 

NEWS 
MAY /JUNE 1964 

AND NOW AN AMPLIFIER FOR THE MICRO -6 
This month, we announce a new design for construc- 
tors -the Sinclair TR.750. Basically, it is intended as a 
companion design to the Micro -6, but whoever builds 
this amplifier will find it useful for many more 
applications also. The TR.750 is a micro -miniature 
instrument with enormous power. It is so small, that 
you could put it with the Micro -6 into an empty 
20- cigarette packet, and have room to spare: yet the 
TR.750 incorporates its own volume control and on- 
off switch, and has an undistorted output of three - 
quarters of a watt. Using the TR.750 with the Micro -6 
enables you to have a first -class car radio, a unique 
two -unit portable or home receiver with loudspeaker. 
High -fidelity standards are easily obtained. Two 
TR.750s can be used in stereo, In fact, wherever 
extreme compactness is required together with power 
and quality, you will find the Sinclair TR.750 the very 
job for you. 

AFTER THE LAUNCHING, THE DELUGE 
The Micro -6 has met with an even more enthusiastic 
response from set builders than did our original 
Slimline, which nevertheless continues to be very 
popular, particularly with newcomers to transistor 
building. It will come as no surprise therefore, to 
constructors who already know what Sinclair stands 
for, to learn that letters of praise and appreciation 
are now pouring in daily as more and more builders 
make and use the smallest radio set in the world. 
Here's a typical cross -section of what they tell us: 
F.W., Luton writes -"Am very pleased with the quite 
remarkable results obtained." 
J.C.F.M., London W.14 says: "The set worked very 
well indeed and I congratulate you on its perform- 
ance." Similarly, D.F. ofMonkseaton, Northumberland, 
congratulated us on the design and continues, "The 
performance is quite unbelievable, I have shown it 
to a number of my friends and they have all been 
very impressed." 
From Abingdon, Berks., S.H.L. recalls difficulties 
he had with a set from another supplier three years 

MICRO -6 A SENSATION IN 1964 

PARIS ELECTRONIC COMPONENTS SHOW 

When exhibited at the 1964 Paris Electronic Components 
Exhibition, the Micro-6 created an instant sensation 
amongst all who saw it. Nothing like it had ever been seen 
or heard in Europe before, and now demand for this 
amazing receiver is growing rapidly on the Continent too. 
Later it is expected that the world's smallest radio will be 
on show at the New York World Fair. 

ago and states, "Not only was I able to build your set 
straight off, but the initial price was a pound less, and 
in sensitivity, selectivity and indeed every other way 
was fantastically better." From G.J., Nottingham: 
"I very much enjoyed the four or five hours' work 
necessary to complete it (The Micro -6) which was 
accomplished almost without swearing, unlike most 
other sets I have made. It was in fact easier to make 
than many bigger sets and when finished, worked at 
once. I consider the conception brilliant and am very 
pleased with it. It has aroused much interest amongst 
my friends." 
As with all letters from which we quote, the originals 
may always be seen at our offices. 

NEVER ANYTHING LIKE IT 
Now with longer days to look forward to, the Micro -6 
is going to be your constant companion, outdoors as 
much as in. For unobtrusive, private listening, there 
has never been anything like it. If you want others to 
share in its stupendous performance, all you require 
is our new TR.750 power amplifier with speaker 
suitably arranged, and you have a first rate car, 
portable or table radio. 

TWO -WAY PROTECTION 
Remember. when cou buy a Sinclair design, you are fully protected 
by our unique guarantee whereby should you not be immediately 
satisfied with tour purebace, Your money is refunded withou 
question. For those whose building may need .came servicing, our 
own technical se rice department can quickly put things right for you. 

Says 

MIKE 
FARAD 
S'inclair's 
special 
favourite 
customer, 

"He buries it 
in the garden 
if he doesn't 
like the 
programme!" 
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THE 
WORLD'S 
SMALLEST 
RADIO 

ACTUAL SIZE 

When you have built your Micro -6, you will find it a constant companion everywhere - 
indoors and out -in car, bus, train -wherever you want to listen. Its power and sensitivity 

are such that it ensures good reception under the severest listening conditions, yet this 

amazing receiver measures only l'i, x l''I,a x ¡in. and WEIGHS LESS THAN ONE OUNCE 

complete with batteries. Tuning covers the entire medium waveband with band spread 

over the high frequency end for better separation of Continental stations. You listen with 

the lightweight high -quality earpiece provided, which switches the set on when plugged in. 

Now constructors at every level of experience are 
enthusiastically building and using this British de- 
signed set, acclaimed by all as the smallest and most 
efficient receiver of its kind 
on earth. 

A.G.C. 
WEIGHS 

1st R.F. 
Amp. 

-.. 2nd R.F. 
Amp. Detector 

LESS THAN AN 
OUNCE WITH 
CASE AND 
BATTERIES! 

Id1st A.F. . 2nd A.F. J 3rd A.F. 
Amp. Amp, Amp. 

6 -STAGE POWER AND SELECTIVITY 
The Micro -6 uses Micro -Alloy Transistors in a 

completely new circuit as follows:- Two stages of 
R.F. amplification are followed by an efficient 
double -diode detector which drives a high -gain 
3-stage A.F. amplifier. Powerful A.G.C. applied 
to the first R.F. stage ensures fade -free reception 
from the most distant stations tuned in. Every - 
thing including ferrite -rod aerial and batteries 
is contained within the elegant tiny case. 

Chassis 
View - 

Actual Size 

BUILD IT IN A SINGLE EVENING! 
The Micro -6 is simplicity itself to build when you 
follow the meticulously detailed instructions. 
All All parts including MAT transistors, case, light- 
weight earpjece and instructions come to 

MALLORY MERCURY CELL TYPE ZM312 -1'11 EACH. 

SINCLAIR 1V1ÏCRO- 
WORLD BEATING BRITISH DESIGNS BY 

SINCLAIR RADIONICS LTD., 69 HISTON ROAD, CAMBRIDGE. TELEPHONE 53965 
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ACTUAL SIZE 

... AND A NEW SINCLAIR POWER AMPLIFIER 
TO MATCH THE MICRO -6 

This is a high -quality power amplifier contained within 
extremely compact dimensions (2' x 2" x f "), having 
sufficient output to drive a full -size loudspeaker with 
more than enough volume for all possible 
requirements. It includes combined finger -tip operated 
volume control with on -off switch, and is easily mount- 
ed in whichever way is most convenient. Together 
with the Micro -6, it makes a thoroughly efficient car 
radio or portable loudspeaker set. Other applications 
will readily suggest themselves to the keen construc- 
tor, ranging from record players, hi -fi installations and 
intercom systems to baby alarms. 

OTHER SINCLAIR CONSTRUCTIONAL 

Performance cha -acteristics are brilliant-i watt 
cransformerless output with frequency response within 
+ IdB from 30 to 20,000 c /s -hi -fi by any standards! 
Input -10mV into 2K ohms for 750 milliwatts output 
for any standard 25 to 35 ohms loudspeaker. Operat- 
ing requirements from 9 to 12 volts. Full building 
instructions are =moiled with parts for the TR.750, 
which include latest type Micro-Alloy driver and our 
exciting new "Magnagain" output transistor, micro- 
miniature components volume control and on-off 
switch, printed circuit board and input plug for 
connecting to Micro -6. 

DESIGNS 
Sinclair Micro -injector 

Using two 
MATS it gen- 
erates and in- 
jects a test 
signal into any 
part of equip- 
ment at any 
frequency 
from I kcls to 
30 Mc /s to 
locate faults 
rapidly. 
1./, x l'f,, x fin. excluding 
probe. All parts with instructions 
come to 27/6 
Ready built and tested 32;6 

-6' 

ti ,, Sinclair 
Micro 
Amp. 

Smaller than a 3d. piece. 
Frequency response 30 to 
50,000 c/s { 1dB, power gain 
60dB (1,000,000 times) - 
makes a superb broadband 
R.F. amplifier also a subminia- 
ture hi -fi ampi. wit', an output 
suitable for any earpiece or 
even loudspeaker. With MAT 
transistors and all parts. 2816 

Slimirne Micro Receiver 
Has self -con- 
tained ferrite 
rod aerial and 
takes standard 
PPS oattery, 
yet measures 
only 244 x 1 z 
fin. Tunes 
over the medi- 
um waveband. 
Great power 
and quallity. blue and gold 
Building is par- case, earpiece, 
titularly easy. and instructions 
All parts, in- come 49/6 cluding royal to 

r 

Parts for 
building 

9/6 
Reedy built ano 

tested 

45/. 
UNIQUE SINCLAIR 

GUARANTEE 
Whatever you buy from 
Sinclair Radionics is sold 
to you on a complete satis- 
faction or money refunded 
guarantee. Subject to 
goods being returned 
received. 
FULL SERVICE 
FACILITIES 
AVAILABLE TO 
ALL SINCLAIR 
CUSTOMERS 
If you do net wish to cut 'h,s 
page, please mention PW.ti 
when orderieg. 

TO SINCLAIR RADIONICS LTD., 69 HISTON ROAD, CAMBRIDGE i 
Please send items detailed below 

TOTAL £ 
For which I rttrinor cn'h'rhenuc /mmtep nrdcr 

£ s dl 
NAME 

ADDRE'S 

P.W.6 
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NOTICES 

PRACT!CAL WIRELESS CLASSIFIED ADVERTISEMENTS June, 1%4 

THE KING TELEBOOSTER 

AND 

THE KING FM- BOOSTER 

ARE NOW BEING HANDLED 
EXCLUSIVELY BY Transistor 
Devices Limited, NEW ROAD, 

BRIXHAM, DEVON. To whom 
all orders and enquiries 
should be directed. 

TEL. BRIXHAM 3525 

We sincerely regret the delay 

in the supply of these items but 

every effort is being made to 

clear outstanding orders. 

RECEIVERS & COMPONENTS 

TRANSISTORS! Give-away price! 
NKT124 /5 Power type. 6 for 10/ -. 
28017 4W, up to 60mc /s, 5/- each. 
Post free. G F MILWARD, 17 Peel 
Close, Drayton Bassett. Staffs. 

A.1. POST FREE BARGAINS. Guaran- 
teed set tested valves. AF80, EB91, 
10F1, Bd. each, 3 for 1/8. L36, ECL80, 
2/- each. PY31, PZ30, 3/. PY80, PY82 
3/3. EC081, ECO82, 3/8. PL82 3/9. B36. 
POF80, PLS3, 20P1, 4/ -. E7BF80, N37, 
4/3. PL33. 4/8. PL81, 4/9. 30F5. 6/ -. 
53K17 8/6. 185BT 7/ -. Send for full 
list of cheap valves. Al. RADIO 
OOMPONBNTS, 14 The Borough 

Kent. 

RESISTORS! You can't resist this! 
4W, 1W, 2W Polythene wrapped on 
cards of 10. Mixed values and watt - 

ttiion 1£- 
2 peer 

100. 
G1,F00MILWARD1[17 

Peel Close, Drayton Bassett. Staffs. 

RECEIVERS 
V.H.F. RECEIVERS, P104, 100 - 
150MC/s. 13 valves. B.F.O., A.G.C., 
R.F. and L.F. Gains Tuning Meter. 
In good condition, £3/10/ -, carriage 

5 / -. Matching 230V a.c. power unit, 
£2151 -, carriage 10/ -. Receiver Section 
of Walkie- Talkie 68T, 3- 6Mc /s, con- 
tains 4 valves, 3 of A.RP12, 1 ARS, 
25/- each, post paid. Spare valves 1/ 
each, post 3d. Part -stripped matching 
transmitter chassis, contains many 
useful parts, coils, condensers, 
switches, resistors, etc., 10 /- post 
paid. 19 
(Canadian) 

set 
vibrator /rotary type, 

45/ -, carriage 5 / -. 22 set vibrator 
pack, 17/6, post 5/ -. 

40/42 PORTLAND 
ROAD. WORTHING 

RATES: 7/3 per line or part 
thereof, average live words to line, 
minimum 2 lines. Box No. 1/. extra. 
Advertisements must be prepaid and 
addressed to Advertisement 
Manager, "Practical Wireless." 
Tower House, Southampton St., 

London W.C.2. 

RECEIVERS & COMPONENTS 
(continued) 

1eHEATHKITS" can now be seen in 
London and purchased on easy 
terms. Free brochure. DIRECT TV 
REPLACEMENTS LTD., Dept. PW7 /9, 
126 Hamilton Road, West Norwood, 
S.E.27. GIPSY Hill 6166. 

SPEAKER REPAIRS, cones fitted. 
Satisfaction guaranteed. L. S. 
REPAIRS, Pluckley, Ashford, Kent. 

100% TUBES! Famous make 
Rescreened, rebuilt. £4.15.0. Guaranteed 
year. 70 °. 90°. . 110 °. Carriage 12/6. Mullardi 
Mazda. etc. NEW Boxed Valves, 12 months 
guarantee! PCC84, PY800 /1. PCF80, EF183, 
EF184, BYI00. BY101, etc., 7/6 each. PL81, 
U25, EF86, ECL82 -6, PCF80. PCL85, PL83, 
etc., 9/- each. PY33. 30P12. 9/6 each. 

PHILIP BEARMAN 
43 Leicester Road, New Barnet 

Tel: BAR 1934 (Any time) 
LISTS FREE SAME DAY SERVICE' 

TRANSISTORS now half price, 
unmarked but tested packets of 16, 
unmarked untested. packets of 40; 
duds suitable as diodes, packets 

postage 
/ -. Fourpapackets Opost 

each, 
free Ó W.O. 

K. R. WHISTON (Dept. PWT), New 
Mills, Stockport. 

NOW/ 
P.W. KITS * Any Design * New Parts * Parts Carded 
We can now supply a complete kit 
of carded, numbered and guaranteed 
parts 

published 
any 

unheard of 
low 

prices! 
ELECTRONIC Sutton Montis 
CONSTRUCTORS Yeovil, Som. 

DIRECT TV REPLACEMENTS LTD.. 
largest stockists of TV Components 
in the U.K. Line Output Trans- 
formers. Frame Output Transformers, 
Deflector Coils for most makes. 
Official sole suppliers for many set 
makers. Same Day Dispatch Service. 
Terms C.O.D. or C.W.O. Send S.A.E. 
For quotes, Day and Night Telephone 
GIPsy Hill 6166. 126 Hamilton Road, 
West Norwood, S.E.27. 

FOR SALE 

HAMMER FINISH PAINT 
A really beautiful effect easily applied 
by brush. Air dries in 20 minutes. 
100% fuel, water and weather proof. 
24oz. tins in blue, green, pewter or 
brick red 3/8, 1 pint 15/ -, all 

post free. 
Retailers and trade supplied. 

FINNIGAN SPECIALITY PAINTS. 
5, Stanley Square, Stalybridge. Ches. 

240. ELECTRIC POWER ANYWHERE 

COWIN from 12 nil CAR BATTERY 
W"neE AMERICAN DYNAMOTOR UNIT 

Inpu112,Wool 2001210,. e11501a 210a1ä. 
Perlin lot rmVISION. POWER tools II 11I 

universal ti/O[ elECIIHn EQUIPMENT. Tim 
wenderlul reulle erice MAYO . entail. 
Sent stomped envelope It lull IIIootine1111,111 

PIONERO. [MUM leen. 

FOR SALE 

FANTASTIC 
BARGAIN OFFER ! 

ELECTRIC 
SOLDERING IRON 

Lightweight Pistol Grip handle 
40 watt. 240/250v. A.C. Solid 
copper bit. Detachable handle 
forms cover for iron when not in 
use. With Oft. Safety 3 -core 
flex. Indispensable for 
every home handy- 
man. A boon to model ONLY 
makers and a necessity 
for every wireless en- 
thusiast. Offered to 

ou at this new amaz- p ,q. p. 11 -. Ing price. 
C. H. SERVICE (Dept. P.W.3) 

Lusted Hall Lane, Tatslleld, Ken t. 

CO -AX, semi- airspaced, sol4d conduc- 
tor, brown, 6d. per yard, 40 yards 
17/6, 100 yards 39/6. Better quality 
stranded conductor, brown or white, 
9d. per yard, 40 yards 27/6, 100 yards 
48/6. Outlet Boxes, white, 3/9; 
Splitters, 8/6; Personal Ear Pieces, 
Xtal, 5/6; Magnetic 7/6; Xtal Micro- 
phones, 14/6; Moving -coil Micro- 
phones, 26/ -. All new goods. Cash 
with order no C.O.D. please. Cash 
refunded if not satisfied. RAYAUDIO 
ELECTRONICS, 1 Harley Road, Great 
Yarmouth, Norfolk. 

TESTED TRANSISTORS 

I/- each, Red or White Spots. 

2f- each, XAIOI, XA102, XBI03, 
X B104, 0A90, OC430. 

3/- each, 0C44, OC45, 0070, 
0071, OC8I, OC81D, OC200, 
GET16. 

4f- each, AFI14, AFI15, AFI17, 
0C170, 0C171. 

5/- each, 0072, OC139NPN, 
00800, 0C204, ORP60, BY100. 

RV- each, 0C35, 0C26, GET57I. 

ZENER DIODES 4.7 v. to 33 
volt 1 watt, 316 each, I 5 watt, 
5/- each, 7 watt, 6/- each. 

Send 3d. stamp for Full 
Price List, and Free Equiva- 
lent Chart. 

B.W. CURSONS 
78 BROAD STREET 

CANTERBURY, KENT 
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SUPER BREAKDOWN UNIT 
Remote Control Uno 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 Jack, 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. All in a handy 
metal box with hinged lid and side fasteners. 
Also web carry strap. Size 10 4in. x 10in. x 
7in., 251., post free. Or items may be 
purchased separately. Relay 5f., Hand 
Generator 716, Bell 51 -, Morse Key 416, 
Key Switches 5'- 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 51- or rotary switch 
6 pole 3 way 3f -. 

Bank of 4 Pye Sockets with plugs and leads 
51- set. Ever Ready Batteries, 90 volts plus 
4} volts 416 each. 

Plessey 2- 4 -12 -25 way plugs and sockets, 
all 51. pair. 

Jones Plugs and Sockets 12 -18 -24-32 way 
all 51- pair. 

RF Coax R.F. Switch with 3 matching 
Plugs, 121.. 

Special Lightweight 7 x 4 3 ohm P.M. 
Speaker, 61-. 

Murphy Radio Transformer, mains input - 
output 220 volts at 27 m/a twice 6.4 volts 
at 3.5 amp, 35 volts at .3 amp, 1416. 

Component Boxes 41in. x Sin. x lin., 
linen finish, White, 7 compartment, IO for 
216, 60 for 1716. 12/6 

Transformer, PLI 102 mains input, 
output 550 -0-550 at 120 m /a. 5.7 volts 
at 2 amp twice, 5.7 volts at 4 amp, 
7 volts at 4 amp, 7.2v at 125 m /a, 301 -. 

Transformer PL 1103 mains input- output 
520 -0 -520 volt at 300 m /a, plus 170 -0 -17/ 
at I amp, 221.. 

Metal Frames, suitable for stock, Job Cards, 
Bins, Crates, 2 }in, x 5in., 1216 per 100 - 
E4 per 1,000. 

Packing List Envelopes, eyelet at each 
corner with fastener for flap, waxed, 
4}ín. x 5;ín., 2716 per 1,000. Samples both 
6d. Tag Panels containing 150 items, I01 -. 

150 kc /s Unit Motor Driven with crystal, 
slow motion drive gears, valves, variable 
condensers, etc. Brand new, boxed, B.R.S. 
delivery, 351-. 

U.K. ONLY 

E. R. NICHOLLS 
Mail Order and Retail Shop: 

46 LOWFIELD ROAD 
off SHAW HEATH, STOCKPORT 

CHESHIRE 

FOR SALE 
(continued) 

MORSE EASY 
The famous RHYTHM RECORDED 
COURSE cuts She practice time down 
to an absolute 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 enclosed 6d. in stamps please for full explanatory 
booklet. 

To G3CHS 45 GREEN LANE. 
PURLEY, SURREY 

CONDENSER BARGAIN! Miniature paper condensers, fin. x ¡in. Ideal for transistor sets. .0001, .001, 002, .005. 
.02, 04uf. Your choice. 7/6d. per 100 
or £3 per 1000. G F Millward 17 Peel 
Close, Drayton Bassett, Staffs. 

WORLD'S SMALLEST 
RAB1A'AR 2 -GAN(I. Variable capaci- tor size fin. square by .in. deep. Will out 
perform the largest air spaced variable 
condenser. Ideal for building medium 
and long wave match box radios. 
17/8. P. & P. 9d. 
T.S.L. 500 pF SINGLE GANG. Tuning 
capacitor size lin. sq. x lin. deep. 12/8. P. & P. 9d. Both complete with trim- 
mers, circuits and full data. 
T.S.L. DIAI, KNOB. To fit Bahyvar 
cond. Black and Gold styling. 1lln, dia. 
2/8. P. & P. 6d. 

Send 3d. stamp for detailed lists. 
LECTRON SUPPLIES tDAR%VEN) Dept. r., 46 Hindle Street, 

DARWEN. Lanes. 

TAKE YOUR PICK 
ANY PACK FOR: - 

NEW - ASSORTED - COMPONENTS (Peel Values) 
30 Carbon Resistors 
8 Trimmers, Stamp type 
15 Ceramic Condensers 
250 Sleeves & Grommets 
350 sq. in. Insulating Red 
24 Clamps & Brackets 
6 Equipment Haulms 
8 Wafer Stir Biscuits 
3 Add -on DIP Switches 
3 Dropper Resistors 
340 sq. in. Rexine Cloth 
12 Paper Tube Conn 
72 Self Tap Screws 
12 Mica Condensers 
1 Gram Mounting Kit 
4 H]) Carbon Brushes 
10 Diodes (Rejects) 
6 B7/9 Valve Cans 
45ft. Prestic Compound 
3 2a tr -pin sw Sockets 

6 Sub -ori,, Trimmer, 
24 Loudspeaker Gauzes 
12 Anti -vibration Mounts 
500 sq. in. Almn. ('oil 
60 Nuts/ Bolts/ Washers 
3 Electrolytic Couds 
3 Block Paper Conti, 
1 T.V. Tuner Chassis 
1 4 Wave Rectifier 
1 Plastering Trowel 

35 Springs 
12 Knobs Red/TV 
15 Tag Strips 
10 Valve Bolden 
16 Socket panels 
15 Coil Formers 
'i Radio Coils 
6 R.F. Chokes 
3 Potentiometers 
16 Valve 'l'op Caps 
60ft. Sleeving 
7 Metalpack cond 
3 LIS OP Sw Skta 
27 Conti Clips 
75 Felt Washer 
10 Fuse Holders 
40 Mounted 'rags 
12 Equipment Feet 
10 Plugs 
6 T.V. Coils 
45 Cable Cleats 
13 l'sh(Bte Knobs 

2 Water Switches 
1 Slider Switch 
6 Motorcar Bulbs 
72 Terminal Coven 
3 Printed Circuits 
1 Twin Ion Trap 
10 SES Lamphldre 
24 sq. in. Felt Tape 

New & Used En Govt. Equipment, eta, 
Pulse Generator No. 2, £16. Dlodulator No. 28, £l1. 
Test Set Mic!Recelver No. 4, £27. 4 Valve Modula- 
tor., 11/8. AC/DC Power Unite, 11/ , Not 09 
Control Units, 5/ -, Dimmers, 7/6, 7 TV Pots, 7/6. 
Strobe Generator;, 30/ -. 15e Main Switches, 7/6. 
6v 6 -pin Vibrators 7/9. fiv 40ah Accumulators, 25/-- 
Wide -Band Amplifiers, SO / , Radio Cabinets, 19/ , 
EF50 Valves 1/3. Regret all V!Voltmeters SOLD. 
Large range of Radar Equipment to callers only. 
Please add small amount P. & P. Cat. 1 / -. List S.A.R. 
FREE -Foreign Stamps if requested with orders. 
(See advta in WIW P /T. etc., for other Linea.) 

ALBATROSS 
ENGINEERING CO. 

Dept. PW6 78-80 HIGH STREET, GOSBERTON 
SPALDING, LINCS. (Tel. tics 458) 

No. 3 Bumper Parcel 
6 Assorted ex- government valves. 
6 Wander plug sockets -sorry no plugs. 
6 Miscellaneous items. 
1 Electro magnetic counter 30 Imp. per sec. 
3 Assorted Mains Dropper Resistances. 
3 Yards of insulating sleeving. 
1 Post Office telephone fuse box with fuses. 

12 Assorted car bulbs, 6 volt and 12 volt. 
3 M.E.S. panel lamp bulbs, 6 volt. 

12 Sheets of carbon paper. 
50 Tubular condensers assorted. 
12 High stability resistors, assorted. 
12 Assorted valve bases. 

6 Valve retainers. 
1 12 Volt vibrator manor'. 4 pin. 

24 Red bezels for panel lampe. 
1 Altitude Switch in Case. 

1 Speaker, 3 ohm. 
2 Crystal adaptors. 
4 doz. Cartridge fuses. 

12 Assorted Coils, Inductances, Chokes. 
20/- Post Free, Two Parcels for 35/ -. 

19' RACK FITTING CABINET. 
34' high by 21' deep with telescopic 
drawer slides. Louvred sides, back and 
top. Brand new Swedish make. £4.0.0 only, plus B.R.S. delivery, 

ECR Tube with Screen and Base will 
ECR 35 data, 251 -. 

5UP7 Tube with Screen and Base, with 
data, 30/ -. 

20ft. Steel Telescopic Mast, 50 /, 

RECEPTION SET R220 MK 2 
I4 -valve double superhet crystal 
controlled. From 60 to 100 meg. 
according to crystal used. Built - 
in stabilised P.P. internal speaker 
phone output. (Brand new. 
Supplied with circuit and modi- 
fication details. For 72 -144 meg. 
etc. 

13.1 O.0 Post Free. 
Separate Circuit and Modifica- 
tion kit, 25f-, Post Free. 

Copper Laminate Board, single or double 
sided, 5/- per square foot panels, either 
type 3 ft. by 4 ft. 33/ -. 

High Stab Resistors. 5% ed., 2% 9d., 
1% 1 /.. Every six packed in 7- compartment 
linen finish component box. Unmarked 

Assorted Resistors, 50 carbon plus 50 high 
stab. My choice 7/6. 

Reflected Power Meter or Standing 
Wave Ratio Indicator [Snit, and other 
kit including 500 micro amp. meters, 
plugs, sockets, leads, switch, circuit. 
instructions, 144 meg. Complete 35/. 

144 meg. Harmonic Filter with all 
plugs, sockets, leads. 25/. 

Speakers. 3 ohm P.M. 51n. 5/ti Blu. e% 
7 a 41a. 7/-, 8in. 8 /-, 10116 12/8. 

Trade enquiries invited for large quantity 
0C201 Transistors, Printed Circuit Board. 
50 mfd at 70 volts Sub. Min. Condensers, 

V.S. ONLY 

E. R. NICHOLLS 
Mail Order and Retail Slurp: 

46 LOWFIELD ROAD 
off SHAW HEATH, STOCKPORT 

CHESHIRE 
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WANTED 
WANTED: TEST GEAR. Meters, 
Valves. Components, Communication 
Sets, Amplifiers. Letters only. 
HUGGETT'S LTD., 2 -4 Pawson's 
Road, West Croydon, Surrey. 

WANTEDS Service Sheets and 
Manuals. No quantity too large. 
Highest prices paid. SULTAN RADIO, 
29 Church Rd, Tunbridge Wells. Kent. 

WA NTED 
VALVES ONLY 

Must be new and boxed 
Payment by return. 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

A PROMPT CASH OFFER for your 
surplus brand new Valvee and 
Transistors. R.H.S., Beverley House, 
Mannvllle Terraoe, Bradford 7. 

WE BUY new Valves and Transistors, 
Amplifiers, Short -wave Receivers and 
Components, etc. A.D.A. MANIIFAC- 
TURING CO., 116 Alfreton 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 
ANY PW DESIGN ever published. 
Send for complete part-by -part dis- 
count quotation to ELECTRONIC 
CONSTRUCTORS, Sutton Montle.. 
Yeovil, Som. 

K ITS ETC. Assembly capacity avail- 
able. Singles, quantity production 
runs, Trade or Private. 83 Walsall 
Rd., Four Oaks, Sutton Ooldfield, 
Warwickshire. 

CONVERT ANY TV SET into an 
oscilloscope. Instructions and dia- 
grams 12/6. REDMOND, 53 Bruns- 
wick Road, Hove 2, 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 yon can play 
Classics and Swing. 
Write NOW for free leaflet and further 
details to C. & S., 20 Maude Street. 
Darlington, Durham. Send aid. stamp. 

EDUCATIONAL 

BECOME "TECHNICALLY QUALI- 
FIED " in your spare time. Guaran- 
teed Diploma and Exam. Home -study 
Courses in Radio, TV Servicing and 
Maintenance. R.T.E.B., City and 
Guilds, etc. Highly informative 120 - 

pCÓLLEGGuide-FREE. I p363), 148 Holborn, 
E.0.1. 

RADIO OFFICERS see the world. 
Seagoing and short appointments. 
Our many recent successes provide 
additional trainee vacancies during 
1964. Day and Boarding Students. 
Grants and Scholarships available. 
Stamp for Prospectus. WIRELESS 
COLLEGE, Colwyn Bay. 

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 Kldmore Road, 
Caversham, Reading, Berks. 

Radio 
Telet ision 

dk Electronics 
Learn at home with the world's 
largest home study organisa- 
tion, Brit.I.R.E.; City & Guilds; 
R.T.E.B., etc. Also Practical 
Courses with equipment. 

All books supplied. 
Write for FREE prospectus 

stating subject to 

I.C.S. 
(Dept. 541), Intertext House, 

Parkgate Road, London S.W.I I 

SITUATIONS VACANT 

SITUATIONS VACANT 
(continued) 

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.O. Cert., etc. FREE brochure 
from BRITISH NATIONAL RADIO 
SCHOOL, Russell Street, Reading. 

A.M.I.Mech.E. A.M.I.Brit.I.R.E., City 
and Guilds, G.C.E., etc., brings high 
pay and security. "No pass -no pay" 
terms. Over 95%n successes. For 
details of exams, and courses in all 
branches of Engineering, Building, 
Electronics, etc., write for 148 -page 
handbook - free. B.I.E.T. (Dept. 
242B(, 29 Wright's Lane. London. W.8 

SUMMER SEASONAL Vacancies exist 
for amateurs Interested in P.A. 
equipment to work as host/ 
technicians with a large firm of 
Holiday Caterers. Season 14 -18 
weeks. Students with long vacations 
welcomed. Applicants must like 
people. Further details from and 
applications to Dept. R.B, Room 503, 
419 Oxford Street, W.I. 

TV AND RADIO, A.M.Brit.I.R.E., 
City and Guilds, R.T.E.B. Cert.. etc.. 
on " no pass -no fee " terms. Over 
95 %a aucoesses. For details of exams 
and courses (including practical 
apparatus) in all branches of Radio 
TV and Electronics write for 148 - 
page handbook -free. B.LE.T. (Dept. 
242G), 29 Wright's Lane. London. W8. 

BUSINESS OPPORTUNITIES 
IF YOU are a Self -employed Ty 
Service Engineer wishing to increase 
your profits by at least 25% and 
receive free technical information 
send S.A.E. for details to Box No. 55. 

SOUND RECORDING 

A UNIOUE BUY! Recording Tape, 
top brand, 5 /in., 1,200ft., 19/6; 7.n., 
2,400ft., D.P., 28/e. 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.1. EUSton 6500. 

Elizabethan Tape Recorders Ltd 
require for their 

Transistorised Tape Recorder 
Programme 

SKILLED TROUBLE SHOOTERS 
AND TESTERS 

Previous experience of audio amplifier, or transistor circuits, 
would be an advantage, but training will be given to other 

suitable applicants. 
Canteen and Transport facilities available 

Hours: 8 a.m. to 5 p.m, hour lunch. 5 day week 

eiizaethan 
Write or phone: Personnel Manager, Elizabethan Tape 

Recorders Ltd., Crow Lane, Romford, Essex 

Telephone: Romford 64101 
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SERVICE SHEETS 
SERVICE SHEETS for all makes of 
Radio and TV. 1925 -1963. Prices from 
1/- with free fault -finding guide. 
S.A.E. inquiries. Catalogue of 6,000 
models, 1/8. Valves, modern and 
obsolete. Radio /TV Books. S.A.E. 
lists. HAMILTON RADIO, Western 
Road, St Leonards, Sussex. 

SERVICE SHEETS, Radio and Tele- 
vision, 3/6. post paid. VEST AND 
EMERY, 17 Hallgarth St., Durham. 

SERVICE SHEETS: Radio, TV, 5,000 
models. List 1/-. S.A.E. inquiries, 
TELRAY, 11 Maudland Bank, Preston. 

SERVICE SHEETS, Radio and TV, 
4i- each. 1964 List now available, 
1/8. All orders dispatched on day 
received. Also Manuals for sale and 
hire. List 1 / -. S.A.E. please, SULTAN 
RADIO, 29 Church Road, Tunbridge 
Wells, Kent. Phone: 30523. 

S.E.S. SERVICE SHEETS for all TV, 
Radio and Tape Recorders, etc. List 
1/8 plus S.A.E. SUN ELECTRICAL 
SERVICES, 38 St George's Road, 
Hastings, Sussex. 

RADIO SERVICE SHEETS. 3'6 
each. S.A.E. and P.O. to HANDLEY. 
Bastian Mews, Hereford. 

SERVICE SHEETS, also current and 
obsolete Valves for sale. JOHN 
GILBERT TELEVISION, lb Shep- 
herd's Bush Road, London, W.12. 
Phone: SHE 8441. 

SERVICE SHEETS 

41- ea., plus postage. 

We have the largest supply 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: 
From : 

Name 
Address- 

To: S.P. DISTRIBUTORS 
44 Old Bond St., London, W.I 
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. 

I also require list of Manuals at (- 
(please delete items not applicable) 
enclose remittance of 

MAIL ORDERS ONLY 

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, Oaver- 
sham, Reading, Berks. 

METAL WORK 

CABINETS CASES 
CHASSIS 

Anything in metal. "One offs" a pleasure. 
Send your drawings 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. 

A.R.R.L. RADIO AMATEURS 
HANDBOOK 1964 

New Edition 36/ -. Postage 2/6. 
Understanding Amateur Radio new Ed., 
by A.R.R.L., 19/ -. Postage 1 / -. Understanding Television new Ed., by 
Davies, 37/6. Postage 1/3. 
Radio Handbook new Ed., by Editors and 
Engineers, 84/ -. Postage 2/6. Oscilloscope Equipment, by Easterling, 
5 / -. Postage 6d. 
Amateur Radio Call Book, by R,S.G.B., 
4/8. Postage 6d. 
World Radio and T,V. Handbook, 1964, 
by Johansen, 22/ -. Postage 1/ -. 
Semiconductor Circuit Design, by Leed- 
ham, 7/6. Postage 6d. 
British Transistor Directory, by Bradley, 
8/8. Postage ed. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, W.C.2 

(adjoining Lisle Street) 

PADGETTS RADIO STORES 
OLD TOWN HALL, KNOWLER HILT. LIVERSEDGE, YORKS. 

Telephone: Cleckheaton 2866 
Motors removed from Washing Machines Fully guaranteed. 230 volt, s/, he., 25/-. Carriage 81 -. 
Hoover Motors, 1/8 hp. Complete with Drive Pulley, I5 /-. Carriage 6/ -, 
Hoover Pump, 7/6. Post 2/6. 
New Boxed Drive Unit Type 114, Com- plete with 5U4, 6L6, V:,210 two EF50, one 
VR92 valves. Also 25 cycle tuning fork. Housed in very nice case. 15/-. Carr. B.R.S. 
7/6. 
New 191n, Speaker with Built-in Tweeter, 
28 /6. 3 or 15 ohms. Post tree. 
Mark HI Army Set, Type 19. Receiver side bench tested on phones. Sets as new, 50 / -. Clean condition, 32/ -. Carriage B.R.S. 10 / -. Simple drawing with each set explaining pin connections for mains operated power pack. 
New Valves Ex Units, POST FREE. 
6x7 1/6 each, doz. 12/ -. 61C8 2/6 each, doz - 
22 / -. 8V6 2/6 each, doz. 22/ -, 807 U.S.A. 8/ -. PP3/250 (PX4) 5/ -. ACIPEN ( PENA9) 2 /6. 
5U4 3/. 6V6GT 4/6. EF91 1/9. EL91 1/9. 
SF6 2/ , 5Z4 5/6. 5Y3 4/8. 6X5 4/6. EF50 
8/- d6ozz../ .ARPPI2 1/6, 6 for 5/6, box of 50 19 / -. 
ARS 2/. IT4 2 / -. G54. new boxed, 1/3. 

P37 2/ti 

is Channel TV Sets. 14in. untested 30/, carr. 10 / -. 17ín. untested 50 /., carr.10 / -. Well 
packed, sent at owner's risk. 
T.V. Tubes. Completely rebuilt and re- 
faced. 12 months' guarantee. Sizes up to 
17in. Special trade price of 75/. Carr. and 
Ins. 7/6. 

RECLAIMED TUBES 
Mullard 12 and 14, Mazda CRM141 -2 at 17/ -. carr. 7/6. Mollard and Mazda 171n., 30/ -. 
6 months' guarantee. 
P.M. Speakers. Guaranteed ex T.V. Sets. 
61n. round, 8 x 4in. Rola and Plessey. Philips 
Mn. round, all at 3/- each. Post 2/ -, 6 for 20/ -, post paid. Goodman 7 x 4ín., 5/-, poet 2/ -. 
Sin. round, 6/ -, post 2/... 
Valves Removed from T.V. Sets. Tested on a Mullard Valve Tester and are 100% as new. Three months' unconditional guaran- tee. POST FREE. 
ECLH 2/- 20D1 8/- PL33 4/- ECC82 3/- 20L1 5/- PL38 8/- 
EY51 2/6 20P3 5/- PY80 5/- EBF80 4/6 20P4 8/6 PYSI 4/- 
EB91 9d. 2/JP1 5/- PY82 5/- 
6SM7 

11d. 
Ú8S01 8/6 PCW4 416 

6F1 1/- 13281 5/- 236 4/- 
6F14 5/- U282 5/- N37 
6E15 5/- U329 5/- 8134 6LD20 5/- KT38 6/- 6P25 í0C2 5/- 
10P1 I'L81 5/- 6x25 5/- 
10P13 6/- PLC 5/- 6P28 
10P14 5/- PL83 5/- PZ30 5/ 
EF80 1/6. or 10 /- per doz. Grad. II E'8O 
for test purposes 4/- per doz. 

5/- 
5/- 
3/8 
5/- 
3/. 

CANADIAN RECEIVERS NO. 9. Similar to 52 Set, but cover 1.8 to 5 Me /s. Tip-topp condition, complete with crystal calibrator, valves, etc. BARGAIN FOR CALLERS ONLY. 79/6. 
PCR -3 RECEIVERS. 3 wave bands, medium wave and 2 short wave, Prom 120-13 metres. Good condition, tested, 8 gas. Carr. 10 / -. A.C. mains internal power supply 52 extra. 

SILICON RECTIFIERS. Type BY101 (lin, x fin.) will handle 2.50 volts at up to 500 mA. Replaces any TV metal rectifier, BRAND NEW -not seconds, 7/6. 
AR-88 VIBRATOR PACKS. For 6V, operation. Complete with vibrator & OZ4 rectifier. NEW in original cartons. 17/6. P. & P. 2/6. 
AR-88 SPARE VALVES. Complete Set of BRAND NEW individually boxed original valves (14). 50 / -. Plus 2/6 P. & P. 

MOVING COIL PHONES. Finest quality Canadian with Chamois ear muffs and leather covered headband. With lead and jack plug. Noise excluding, supremely com- fortable. BRAND NEW 22/6. post 1/8 

MAGNETIC COUNTERS (ex-G.P.O.). 4 figures to 9,999. Coils 5000 for 24V. operation. Tested, (No reset.) 5/- each. P. & P. 1/6. SPECIAL OFFER! 10 for 30/. P. & P. 6/-. 
PRECISION WIRE -WOUND RESISTORS manufactured by Alma Rivlln, etc. Values available 200 0, 1K, 2.5K, 5K, 10K, 25K, 50K, 60K, 100x, 200K, 250K. 500K and 1M0, 1 % -1/3, 
0.1 % -2/ -, 0.05 % -2/6. Please add Post. 

IRYSTAL CALIBRATOR. As used in Canadian No. 52 set. Incorporates twin 1Me /s and 100Kc /s crystal and a multi -vibrator circuit to give 10Kc /s marker pips. Requires 
12V. 1 amp. L.T. and 150V. H.T. Complete with 3 valves, circuit of 52set and operational notes. BRAND NEW 87/6, plus 2/6 P. & P. 

MULLARD CRYSTAL CALIBRATOI(. In neat grey metal case 9 x 7 x 641n. Gives 
1 Mc /s. 100 Kcs, and 10 Kc /s, marker pips and harmonics as selected. Optional 400 c/s modu- lation. Complete 6 valves (1T4 (5). 1R5 (1)) and 1 Mc /s B7G glass crystal. Requires 60V. 
H.T. and 1.5V. L.T. In original transit case. BRAND NEW. 84.19.6. Carr. 7/6. 

.1111 RO -. %M METER. 0.500µA. Made by R.C.A.. Weston Westinghouse, and other 
famous American manufacturers. Circular 211n. flush panel mounting. Dials are en- 
graved 0 -15, 0 -600 volts. As used In the American version of the "19 SET" TESTED 
AND GUARANTEED 15h 

CHARLES BRITAIN RADIO LTD., II UPPER SAINT( MARTINS LANE, LONDON, W.C.2. 
TE.Myle Bar 0646 . nap Aoeee 88 paaa..4 pm Thursday) Open all day Saturday. 
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VALVES kS. ME IÌ1Ys :>Si 
NEW! TESTED! GUARANTEED! 

SETS 1R5. 1 , 1T4, 24, 3 4. 
DJ6A1 91 DF91, DK91, DL92, DL94.. Set of 4 for 

23/6 

1A7GT 
1D5 
1H5GT 
1N5GT 
1R5 
1S5 
1T4 
1U5 
3A5 
3Q4 
3S4 
3V4 
5U4G 
6Y3GT 
6Z4G 
6A8G 
6AL5 
6AQ5 
6AT6 
6BA6 
6BE6 
6BG6G 
6BH6 
6BJ6 
6CD6G 
6F1 
6F13 
6F14 
6F15 

66K'77GT 

6K8GT 
6L6G 
6L18 
6P25 
6P28 
6Q7G 
6Q7GT 
6R7GT 

7/6 
6/6 
8/3 

4%9 

2f6 

8%9 

4Ì9 
416 
51- 

b/3 

36 
b%3 

12/6 
51- 
5%8 

2bf6 

9/- 

316 
4/- 
4/3 
7/9 

7/6 
6/6 
9/6 

7/9 
9/6 

6SL7GT 5/6 
6SN7GT 3/9 
6U4GT 
6V6G 
6V6GT 
6X4 
6X5GT 
7B7 
7C5 
7C6 
7117 
7S7 
7Y4 
10C2 
10F9 

319 

319 
5/8 

7/9 

b19 
12/9 

12/3 
10/- 

12AT6 4/3 
12AT7 3/9 
12AU7 4/9 
12AX7 4/9 
12K7GT 4/3 
12K8GT 8/9 
12Q7GT 4/3 
19BG6G 9/6 
20P4 12/6 
20P5 14/9 
25L6GT 5/9 
25U4GT 10/6 
30L15 8/6 
30PL1 8/- 
30PL13 9/- 
30PL14 12/3 
35A5 14/- 
35L6GT 6/3 
3SZ4GT 4/11 
AZ31 8/8 
B36 
CCH35 12/3 
CL33 9/6 
CY1 12/6 
DAC32 8/3 

DAF91 
DAF96 
DCC90 
DF33 
DF91 
DF96 
DH76 
DH77 
DK32 
DK91 
DK92 
DK96 
DL33 
DL35 
DL92 
DL94 
DL96 
EABC80 
EAF42 
EB41 
EB91 
EBC33 
EBC41 
EBC81 
EBF80 
EBF83 
EBF89 
EBL21 
ECC40 
ECC81 
ECC82 
ECC83 
ECC84 
ECC85 
ECF80 
ECF82 
ECF86 
ECH35 
ECH42 
ECH81 

319 

6/9 

2/6 

3/6 
3/6 

419 

6/8 

6/9 

b/6 

5/3 
8/- 

2/6 

7/3 
5/9 
5/6 
7/9 
6/-- 

7/6 
3/9 
4,9 
7/- 
6/3 

6/3 
6/3 

10/9 

8/3 
6l- 

ECL80 6/3 
ECL82 7/- 
ECL88 9/- 
EF39 3/9 
EF41 8/8 
EF42 4/6 
EF80 4/3 
EF85 5/- 
EF86 6/3 
EF89 4/- 
EF91 2/9 
EF92 2/6 
EL38 12/6 
EL41 7/3 
EL42 7/9 
EL84 4/9 
EM34 7/11 
EMITO 8/9 
EM81 7/9 
EM84 716 
EM87 8/- 
EY51 8/- 
EY84 7/- 
EY86 5/6 
EZ40 518 
EZ41 7/6 
EZ80 4/- 
EZ81 4/6 
GZ32 8/6 
KT32 5/- 
KT63 3/9 
KTW61 4/9 
MU14 5/- 
MX40 8/6 
N18 4/10 
PC95 9/- 
PC97 718 
PCC84 5/6 
PCC85 6/9 
PCC89 8/- 

READERS RADIO 
24 COLBERG PLACE, STARFORD HILL 
LONDON N.16 STA. 4587 

PCF80 5/9 
PCF82 6/9 
PCF84 8/- 
PCF86 8/- 
PCF806 14/- 
PCL82 6/6 
PCL83 9/- 
PCL84 6/6 
PCL85 8/6 
PEN4DD 

19/6 
PENA4 6/6 
PENB4 17/6 
PEN36C 8/- 
PEN383 9/6 
PL36 8/9 
PL81 7/- 
PL82 5/6 
PL83 5/- 
PL84 5/9 

PX6 7/9 
PY31 5/9 
PY32 9/- 
PY33 9/- 
PY80 5/3 
PY81 5/9 
PY82 4/9 
PY83 5/9 
PY88 7/9 

TDD4 
151 

TH21C 9/6 
TH233 5/9 

Ú24 1219- 
U25 
U26 

8/6 
9- 

U47 8/6 
U50 

U191 8/6 
U281 8/6 
U282 
U291 19- 
U404 5/9 
U801 15/9 
UABC80 5/9 
UAF42 8/- 
UBC41 6/3 
UBC81 7/3 
UBF80 6/- 
UBF89 6/9 
UBL21 9/9 
ÚC92 5/6 
UCC84 8/6 
UCC85 8/9 
UCF80 8/6 
UCH42 7/6 
UCH81 8/6 
UCL82 7/8 
UCL83 9/- 
ÚF41 7/3 
UF42 4/9 
ÚF89 6/3 
UL41 7/- 
UL44 15/- 
ÚL46 8/6 
UL84 6/3 
UU7 6/6 
UY21 7/9 
UY41 4/9 
UY85 5/- 
VP4B 12/6 

W76í 318 
W77 2/6 
W729 
X83 15 /6 

4/6 X109 17/6 
Post 6d. per valve 

extra. 
Any Parcel Insured 
Against Damage in 

Transit 6d. extra. 
Any C.O.D. Parcel 4/3 

extra. 

1964 EDITION 
RADIO AMATEUR 

HANDBOOK 
36/- Postage 216 

by A.R.R.L 
RADIO, TELEVISION & ELEC- 

TRICAL REPAIRS. 1964 edition 
edited by Norris, 501+ Postage 21. 

GETTING STARTED WITH 
TRANSISTORS, by Goner. 281+ 
Postage Ir-. 

CABINET HANDBOOK, by Brigs. 
7/6. Postage 9d. 

MORE ABOUT LOUDSPEA- 
KERS, by Briggs. 8/6. Postage 9d. 
RADIO SERVICING, by Marcus. 

SO/. Postage 21.. 
ELECTRONICS POCKET BOOK, 

(edited, Hawker Si Reddihoegh). 
21 /+ Postage 11 -. 

HOW TO GET THE BEST OUT 
OF YOUR TAPE RECORDER, by 

Guy. 816. Postage 9d. 
RADIO VALVE DATA, by Wireless 

World. 7/6. Postage IOd. 
COMPLETE CATALOGUE II, 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

19 -21 PRAED STREET, 
LONDON, W.2 
Phone: PADdington 4185 

Open 6 days 9 -6 p.m. 

AMPLIFIERS 
ADASTRA 3 -3. Quality at low cost, well 
finished. 3 ohms 3 Watts Output. Separate 
Treble and Bass controls, only £4.19.6. 
LINEAR L45A. 4-5 Watts output at 3 
ohms. Separate Bass and Treble controls. 
Power supplies for Tuner Unit. Excellent 
value at £5.19.6. 
LINEAR DIATONIC. Push -pull 10 -14 
Watts Output for 3 or 15 ohms, Two inputs. 
Separate Treble and Bass, a powerful 
Quality Amplifier at a reasonable price. 
TRIPLETONF. 1íi -Fi Major. A superbly 
built, 12 Watt Push -pull Hi Fidelity Ampli- 
fier with a host of good features that will 
give lasting satisfaction. for only £15.18.6. 

METERS AND INSTRUMENTS 
JEMCO 416. 20,000 O.P.V. A robust Multi - 
range Test set, in Leather case complete 
with leads and batteries. remarkable value 
at 26.19.6. 
JEMCO 955. 50,000 O.P.V. Similar design 
to above but larger, increased ranges, very 
clear scale, in Leather case with leads and 
batteries at 212.19.6. 
NOMBREN Model 27 Signal Generator. 
Wide range. Transistorised. Eight ranges 
from 149 Ke /s to Mc /s. A compact reliable 
Instrument at a reasonable price £9.10.0. 

SPEAKERS 
12ín. R.T.C. 15 Ohms 15 Watt. £5.15.0. 
121n. FANE. 15 Ohm 20 Watt, £5.5.0. 
121n. CALRAD. 15 Ohm 15 Watt Dual 
Concentric. £8.8.0. 
121n. CALRAD. 15 Ohm 25 Watt Dual 
Concentric, 212.12.0. 
8 x Sin. G.E.C. Heavy Duty 3 Ohm, 27/6. 

CELESTION. 3 Ohm. 26/ -. 

All Goods offered New and Guaranteed. 
Any goods sent Seven days approval against 
Cash. Terms: Cash with Order, No C.O.D. 
please. Mail Order only S.A.E. for des- 
criptive leaflet. 
RAYAUDIO ELECTRONICS, 1 Harley 
Road, Great Yarmouth, NORFOLK. 

June, 1964 

HARVERSON Surplus Co. Ltd. 
Also see facing page 

OUR LATEST BULK PURCHASE! 

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 (a, illusl. Corer, Medium, Long and 
Short waves. Size 81in. w. x 3lin. d. x 41in. h. 
PRICE ONLY 27.17.8. P. & P. 5/6. 
MODEL 38. Similar circuitry to above but coven 
Medium wave only. Size 71in. w. x 31ín. d. x 481n. 
h. PRICE ONLY £4.14.8. P. & P. 5 /6. 

BRAND NEW 3 OHM 
LOUDSPEAKERS 

21in., 12/8; 5in., 12/6; 15/ -; Sia., 21 / -/; 
101n., 25/ -; 12in., 27/6; !3121u. 15 ohm 80/ -1. 
E.M.I. 21ín. tweeter .. .. 10 /6 
10in. x bin. 26 /- 
Latest type E.M.I. 139 e gin. with high Bue 
ceramic magnet, 11,000 gauss. Aluminium centre 
cone. 10 watts. 50 c/e to 10 Kc /s., 42/ -. 
P. & P. up to Ilia. 1/8; over Bin. 2/6 per speaker. 

SPEAKER AND CABINET FABRIC 
Oatmeal, or Red and Gold Vynair for speaker 
and cabinet covering, aleo Red Resine for cabinet 
covering only. All 54in. wide and usually sold at 
35/- yard. is 
OUR PRICE 13/6 per yard length. 
pise P. & P. I i9. (Minimum order 1 yard). Send 
.6.r:. ,r 

SPECIAL OFFER! 
MARCONI QUARTZ 

CRYSTALS TYPES ZHB 
Clues 

n 
capsulated, ^- wire leed out. Size Ilia. 

high e/in. dia. Following frequencies (Kc /s 
only available.) 
13580, 13646, 13708, 13771, 13833, 13898 
13904, 14021, 14083. 14148, 14.208. 14271 
14333. 14396, 14459 
6/- each. P. & P. 1/. per crystal. 3 or mon 
Post Free. 

* HARVERSONS * 
BARGAIN CORNER 
MAINS TRANSFORMER 

Drop thni type. Tapped primary 110v., 200v. 
220v., 240v., 320- 0 -320v. at 80mA and 6.3v. 
at 3 amps. Generous core. Stock size 31 x 21 e 
11in. Weight 4 lbs. ONLY 15/ -. P. & P. 3/8. 
ACOS CRYSTAL MIKES. High Imp. For denk 
or hand use. High sensitivity, 18/6. P. & P. 1/6. 
TSL CRYSTAL STICK MIKE. Elated at 45/ -. 
Our price 18/6. P. s P. 
CARBON MIKE INSERTS. Brand new. 211n. 
dia., 3/8. P. & P. 90. 
STANDARD COLVERN 50K W/W Pre -cet Pots. 
2 for 4/-. P. & P. 1 /-. 
T.C.C. SUPPRESSOR CONDENSERS. 250 v. A.C. 
005 + .005 x .1. In tubular can llin. long x 
iin. dia. 2 for 3/.. Post tree. 
TRANSISTOR DRIVER and 0/P TRANSFOR- 
MERS. (Tapped 3 ohms and 15 ohms output(, 
plus 4 suitable Tran,istore giving approe. 1 watt 
output, 30/-. P.P. '21-. 
CONDENSERS. 5.000 mFd. 12 v. wkg. Sise 
3 x lin, dia. 2/- each. P. & P. 6d. each. 
BRAND NEW PLESBEY 12 v. 4 pin on -syne. 
vibrators Type 1.2 1.481). ONLY 8/6. P. P. 

/ti each. 
3 -PUSH BUTTON SWITCH UNIT, 4 single pole 
changeover on each push- button. Approx. 
3x 1l x lin. An absolute Bargain at 4/6 each 
P. & P. 1/. each. 

SPECIAL SPEAKER BARGAINS! 
FEW ONLY 6 x 4in. 3 ohm Speakers. Only 
P. & P. 1/6 per speaker. 
8 x 5in. 3 ohm SPEAKERS BY WELL KNOWN 
MAKER. Unrepeatable at only 10/6 each. 
P. & P. 1/6 per speaker. 
A pair o) these are ideal loe Stereo. 
BOLA CELESTION. Approx. 9 in. e 61n. 3 ohm. 
51100le register speaker, 10/8. P. & P.1/6. 
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3 -VALVE AUDIO AMPLIFIER 
MODEL HA34 

Designed for Hi -FI 
reproduction of 

records A.C. Mains 
operation. Ready 
built on plated 
heavy gauge metal 
chassis, size 7 p 
w.x 41n. d. x 41in. h. 
IneurporatesEC3r83, 
Eí.84, EZ80 valves, 
heavy duty double - 

wound mains transformer and output transformer 
matched for 3 ohm speaker, separate Base, 
Treble and volume controls. Negative feedback 
line. Output 41 watts. Front panel can be 
detached and leads extended for remote minting 
of controls. 
The HA34 has been specially designed for us and 
our quantity order enables uew to offer them 
complete with knobs valves, iÁ.5.0 P. & P. 
etc., wired and tested for only i! 

HIGH GAIN 4- TRANSISTOR 
PRINTED CIRCUIT AMPLIFIER KIT 

Type TAI 

Peak output In excess of 14 watt. All standard 
British components. Built on printed circuit 
panel size d x 3in. Generous size Driver and Output 
Tracsformors. Output transformer tapped for 3 
ohm and 15 ohm speakers. Transistors (OET114 
or Si ?dullard OCB1D and matched pair of 0081 o /p). 

9 volt operation. Everything supplied, wire 
battery clips, solder, etc. Comprehensive, easy to 
follow Instructions and circuit diagram 1/6 (Free with 
Kit). All parts sold separately. 
SPECIAL PRICE 45f- P. & P. 2f6 
Also ready built and tested, 52/6, P. & P. 2/6. 
A pair of TAl'e are (deal for stereo. 

6 TRANSISTOR AND DIODE 
SUPERHET 

A first-class 2 wavebands transistor euperhet. 
Printed circuit panel (size 81 x 211n.). 3 pre 

aligned I.F. transformers. High-gain Ferrite rod 
aerial. All First -grade transistors. Car aerial 
winding. Push -pull output. All parte supplied 
with simple instructions. 
All parts sold separately. Bet of parte if purchased 
at one time. 
ONLY £4.5.O. 'j&P. 

216. 

35 OHM SPEAKERS 
Suitable for sue with above. Sin. Ooodmana Ideal 
replacement for most pocket portables, 8/0 
31ín. 1218; 5ìn., 17/8; 7 x 41n., 211 -. 
P..n P. 1/6 per speaker. 

Portable CABINET 
Size appror. 91 x 61 x 341n. Suitable for above 
using 31M. speaker, 25/ -. P. & P.2 / -. 

COIL AND TRANSFORMER SET 
FOR TRANSISTOR SUPERHET 

S 1.1. transformers, one oscillator coil, one driver 
transformer and wound Ferrite aerial (med., long, 
and aerial coupling). 82/8 complete. post 1 /-. 
6 transistor printed circuit board to match, 8 /6. 
Post 9d. Circuit diagram 1/6 extra. 

SPECIAL 
TRANSISTOR BARGAINS 

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

0071 6/- 0073 81- 0076 6/- 
PXA101 6/8 XA103 8/6 V15/10p 12/6 
Set of Bullied 6 translators, OC44, 2 -0045, 
OC81D matched pair, 0081, 25/ -, 

EDISWAN MAZDA 
R.F.1 Pack: 1- PXA102 Mixer; 2- PXA101 
LF. Amp.: (Equiv. 0044 and 0045) 10 /6 
R.F. 2 Pack: 2- PXAIO1 I.F.;- PXA102 Ost.; 1- PXA102 Mixer 12/8 
L.F.6 Pack: Consisting of PXB113 Driver. 
Matched pair PX(371, mounted complete with 
heat sinke (Equiv. 00810 and 01281) 12/6 
ALL TRANSISTORS POST FREE 

QUALITY RECORD PLAYER 
AMPLIFIER 

A top- quality record player amplifier. Size 
w. x 21in, d. x 5 /in. h. This amplifier (which is 

used in a 29 gn. record player) employs E(X:83 
'ELSA, EZSO valves. Bass, treble and volume 
control.. Complete with output transformer 
matched for 3 ohm speaker. Ready built and 
tested. 

PRICE 69,6 P. & P. 316 
ALSO AVAILABLE. Mounted on board with 
output transformer and tin. speaker, ready to 
fit Into cabinet below. PRICE 89/6. P. & P. 4/8. 

QUALITY PORTABLE RECORD PLAYER 
CABINET 

Uncut motor board. Will take above amplifier and 
R.Y.R. or GAP,RARD Autoehauger or Single 
Record Player Unit. Size 18 x 14 x 811n. 

PRICE E3.9.6 Carr. 51 , 
RECORD PLAYER AMPLIFIER 

2 valve (EZ80, ECL82), A.C. mains, 3 watts 
output, ready built, tested and complete with 
valves and output transformer. Size 71n. 'e. x 
20n. d. x Bllo. h., 55 /-. P. & P. 3/ -. Suitable 
speakers: 61in., 15/ -. P. & P. 1/6. 10 x gin., 26 / -, 
P. & l'. 1/6. 

TWO VALVE GRAM AMPLIFIER 
ON PRINTED CIRCUIT BOARD 

(U785, L L.4). Can be used with 80 v. tap off 
motor. O.P. Trans. volume and tone control. 
Size bain. wide x lin. deep x 311n. high overall. 
ONLY 39/8. l'. & P. '2/6 Mains dropper rear 
for filaments if required. 2/6 extra. 

Superior CABINET To take 8 x SIn. 
speaker. with motor board will accommodate 
BSR LA14 or UA16. 23.9.6. Carr. 5 /6. Speaker 
10/6 extra. P. & P. 1/6 extra. 
LARGE CABINET Similar to above with 

3 ohm speaker. 23.9.6. Carr. 5/ -. 

4 -SPEED PLAYER U NIT BARGAINS 
All Brand New in Makers' Original Packing 

SINGLE PLAYERS 
B.S.R. TU /12 48.10.0 Carr. 3/6 
B.B.R. OU7 with unit mounted pick -up arm 

24.18.8. Carr. 4/.. 
AUTO CHANGERS 

B.O.B. ÚA14 46.2.8 
Latest B.O.R. UA16 27.2.6 
LATEST GARRARD AUTO -SLIM. With heavy 
duty, 4-Tad: motor. FEW ONLY 27.7.0. (Standard 
Auto -Slim £8.17.8) tiara. 5/- on each. 

NEW CARTRIDGE BARGAINS! 
B.S.R. TCOS. High output compatible Stereo 
Cartridge. Brand New. Complete with Stereo/ 
LP /78 sapphire styli and universal mounting 
bracket. Original price 44/11. OUR PRICE 
22/6. P. & P. 1 / -. 
ROSETTE STEREO 105 CARTRIDGE. Stereo/ 
LP /78. Complete with two sapphires. Original 
fist price 87/9. OUR PRICE 24/ -, P. & P. 1 / -. 
COLLARO HI -FI STEREO T/0 CARTRIDGE. 
Type "C". Complete with universal bracket and 
styli for Stereo, 1.P and 78. Original Set price 
89)5. OUR PRICE 25 / -. P. & P. 1 / -. 

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

67/6 
Heavy 81in. metal 
turntable. Low flutter 
performance 200 /250 
v. shaded motor with 
tap at 45v. for 
amplifier valve fila- 
ment if required. 
Turnover LP /78 tread. 

TAPE DECKS 
COLLARO STUDIO DECK. 210.10.0 Aloe 5/6 
cary. and Ins. 
B.S.R. MONARDECK. (Single speed) SIlo, per 
see., simple control uses 51ío. spools, 28.15.0 
plus 5/6 caen and boa. (Tapes extra on both.) 

RECORDING TAPE 
P.V.C. base, full frequency L.P. tape. 7)n., 
1,800ft. (normally 50/-), 27/8; S1in., 1200ft. 
(normally 351 -1, 18/9. 5in., 900ft. (normally 28/ -1, 
15/ -. P. & P. 1/- per spool. Ideal for 2 ne 4 track 
recorder. 

SEE 
LEFT 
HAND 
PAGE 
FOR 
MORE 
ITEMS 

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

Open all day Saturday Early closing Wed., I p.m. 
A few minutes from South Wimbledon Tube Station. (Please write clearly) 
PLEASE NOTE: P. & P. CHARGED QUOTED APPLY TO U.E. ONLY, P. & P. ON OVERSEAS 
ORDERS CHARGED EXTRA. 
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

1014 WATT HI -FI AMPLIFIER KIT 
A etrlisl,o 
finished 
monaural 
amplifier 
with an 
output of 
14 watts, 
from 
EL84. In 
push -pull 
Super rep- 
roduction of 
both music 
and speech, 
with negli 
gible hum. 
Separate inputs for mike and gum. allow recorda 
and announcements to follow each other. belly 
shrouded section wound output transformer to 
match ;1 -150 speaker and iudependeot volume 
controle and separate bees and treble control are 
provided giving good lift and oat. Valve ins -up 
2 EL84s, ECC83, E1,86 and EDE) rectifier. Simple 
Instruction booklet 1 /6. (Free with parte). 
AU parta sold separately. ONLYA+Qa19a6a F. 

618. 
Also available ready built and United complete with 
standard Input Jack sockets. 28.16.0. P. & P. 6/6. 

AMPLIFIER CARRYING CASES 
BRAND NEW Strongly made wcoden construction. 
tough vynide covered, complee with carrying 
handle. Overall size 1311n. wide x Sin deep x sin. 

high with eloping front panel. Weight only 41 lbs. 
Ideal fur our 10 /14 watt :amplifiet and many others. 
BARGAIN PRICE 2818 P. le P.4 /-, 

STEREO AMPLIFIER 
Incorporating 2 ECL82s and 1 EZ80, heavy duty 
double -wound mains transformer. Output 4 
watts per channel. Full tone and volume control. 
Absolutely complete. 

FEW 
ONLY 

BARGAIN PRICE 
894 P. & P.5 /-. 

Also available complete with t® 8 x 61d speakers 
for only 25.10.6. P. & P. 6/6. 

HARVERSON'S F.M. TUNER Mk. I 

F.M. tuning 
bead by 
famous 
maker. 

Guar- 
anteed 
non - drift. 

Per - 
ability 

truing. 
Fre- 

quency coverage 86 
100 Me /s, OASI 
balanced diode output. Two 1.F. stage. and 
discriminator. Attractive maroon and gold 
dial (7 x 3fu. glane). Bell powered, using 
good quality mains transformer and valve rectifier. 

Valves used ECC85, two EF80's, and EZ80 
(rectifier). Fully drilled dbaasie. Sirs of 
completed tuner 8 x 8 x Silo. All parts sold 
separately. Bet of parts if purchased at one time 
25.19.8, plus 8/6 Y.P. and foe. (3rcuit diagram and 
instructions 1/6 post free. Mark 11 Version as above 
but complete with magic eye, front panel ami 
brackets. 28.12.6. P. & P. 8/6. 
Mark Ill Version as Mark 1 but with output stage 
(ECI.82) and tone control. 27.7.0. P. & P. 8/6. 
Handsome Metal Cabinets. Ch,.ice of Grey, Blok 
or Green. To fit Mark I, 25 /-. P. & P. 2 /6. To fit 
Mark II, 17/8. P. & P. 2/6. 

SPECIAL PURCHASE! 
TURRET TUNERS 

By famous maker. Brand new and unused. Complete 
with PCC84 and PCF80 valve, 34.38 Mc /s LP. 
Biscuits for Channels 1 to 5 and 8 and 9. Circuit 
diagram supplied. ONLY 25h each. P.P. 9/6. 

F.M. TUNER HEAD 
A permeability tuned 
tuner head by a famous 
maker, supplied without 
valve (E0085) and drum 
and spindle, 18/6, plus 
1/9 P. & P. Valve 8/8 
extra. Drum and spindle 
8/6 extra. 

GÖRLER F.M. TUNER HEADS 
10.7 Me'e I.F. 15/ -, pies 1/9 P. & P. MOM valve, 
8/6 extra). 
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Lewis 
have the 
Cabinet 

E 10111/I 1111111111111 I I I I 11111 H 11111111111111 

E- We can supply any cabinet E 
E to your own specification 
E- This is only one example of- E 
E THE LARGEST RANGE 
E OF CABINETS IN THE E 
E COUNTRY E 

Equipment is also our 
E speciality. E 

-for you 

The Lowboy 
Price 27 gns. 

=1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIL 

- lJa=f Q .+wm A = 

E 100(P64) Chase Side, Southgate = 
E. London, N.I4, Pal 373319666 = 

F CATALOGUE E. 

E Send today for the new E 
Lewis Catalogue. = 

E Designed to assist your choice of E 
cabinet. 

E Sent absolutely free. The new Lewis = 
= Radio Cabinet Catalogue -the most E 
= comprehensive ever prepared. Choose = 
E from 49 different Models. _ 

Please send your new free 24 page E. 
cabinet catalogue. 

E Name 
Address 

BLOCK CAPITALS PLEASE 

PRACTICAL WIRELESS June, 1964 

CABINETS??? 
ASK US FIRST 
We manufacture a complete range of record player 
and speaker cabinets at competitive prices. We 
will also make your design to order. 

RECORD PLAYER CABINETS 
For single player .. .. .. £2 
For autochauger .. .. .. £3 

P. & P. si- per cabinet 

SPEAKER CABINETS 
With sloping fronts, all colours. lin. 9 / -. Sin. 10 /8. 
+in. 15/ -, l0in. 18/ -, Plia. 25/-. P. & P. up to Bin. 
2/6, loin. 3/- P2is. 318. 

LINE OUTPUT TRANSFORMERS 
PYE V4, VTl4, CTM4, VT17 17/6 ea. 
E KCO 221, 2:i1 .. 25/- ea. 
FERGUSON 204, 206, 998 .. 17/6 ea. 
PHILIPS 1446U, 14580 .. 17/6 ea. 
McMICHAEL MP14 .. .. 17/6 ea. 
SOBELL T346 17/6 ea. 

Post and Pack. 3/6 each. 
SCAN COILS for above models 10 /- ea. 
P. & P. 31- ea. 

SPECIAL BARGAIN! 
READY BUILT RECORD PLAYERS. Smart 
cabinets with B.B.R. units and quality amplifiers. 
TYPE 1 

8:ngle player. Cabinet size 13 a 9 x 49in. high. 
B.S.R. 4 -speed turntable takes up to lain. recorde. 
ONLY £8.10.0. Plus 5i- P. & P. 
TYPE 2 
Using B.B.R. 4 -speed autochanger. Cabinet size 
17 x 14f a Sin. high. ONLY £12.1.0.0. Plum 8/- 
P. & P. 

AMPLIFIER BARGAIN! 
Ready built amplifier suitable for record players. 
Complete with valves. ONLY 21/8. 
Speaker to suit 6/8 extra. P. & P. 2/6. 

TURRET TUNERS for: 
EKCO 221, 231. FERGUSON 304, 
PHILIPS 1446U, 145813. 206. 
PYE V4. vTii, VT17, CTM4 MCMICHAEL 5,P14 

ALL AT 7/8 EACH P. & P. 2 /6. 

COMPLETE 14 in. TV SETS -Untested 
Choice of PYE, PHILIPS, ERCO and SOBELL, 
well packed -but at owners' risk. £2 EACH. 
ALo few 17íu. TV sets £4.10.0 EACH. 
Pius earriae and packing Inner London 10/, 
Elsewhere 1l-, 

VALVEST STEDI&GUARANTEED 

E091 2/- PL36 8/8 6F15 8/- 
F.BF80 4/- PL81 5/6 6219 6/- 
EBF89 4/8 PL82 4/- 

L19 7/- ECC81 3/8 PL83 5/- ri 

ECC82 4/- PY32 7/8 6P25 5/- 
ECC85 5/- PY33 7/8 GP'LB 8/- 
F.01135 6/- PY80 3/8 706 8/- 
ECI142 6/- PY81 3/8 70:3 6/- 
EC1181 8/- PY82 3/- 787 10/- 
ECL82 e/- PY83 8/- 7117 8/- 
EF85 4/8 P7,30 7/- 7V4 5/- 
EF01 2/3 U25 8/- 6BW8 5/- 
ELM 5/. 026 8/- 68W7 4/- 
EL84 5/8 11191 7/- 1437 10/- 
EY51 3/- U301 9/- 30E3 5/- 
EY88 4/6 UAF42 5/- 33Z3 5/- 
EZ80 4/- UBC41 5/. 35Z4 5/- 
KT330 4/- U0084 7/8 30PL1 7/- 
KTe6 7/- UCF80 7/8 PL12 5/6 
P1.C84 4/- UF42 2/8 30PL13 6/- 
PC1'80 4/- 609 30/- 30FL1 /- 
PCF82 4/6 615 4/8 6/30L2 7/- 
PCL82 5/- 13E1 2/8 R19 6/8 
PCL83 5/8 6E12 2/8 50008 18/- 
PCL84 6/8 6F13 :i/- 6CD80 12/- 
1"L33 7/- 6E14 5/- 
E1'80 in a batch of 12 for 18/- plus 2/6 P. & P. 
EC1.40 in a batch of 6 for 14/-. P. & P. 216. 
Postage and Packing is lid. on each valve. 

NULLARD 14 is. tube.. il all types. AW and 
NW. All 17// each. P. .t P. 111. -. 

SPEAKERS EX EQUIPMENT. 5 in. 5/- 7 in. o 

4 in. 6 /.. 6 in. 0/8. 8 in. 7/-. P. & P. 1/6 each. 

JAG ELECTRICS & 

CABINET MAKERS Ltd 

2c Church St., Slough, Bucks. 
SLOUGH 20733 

TRADE ENQUIRIES INVITED 

HIGH FREQUENCY 
TRANSISTORISED 

MORSE OSCILLATOR 
Fitted 21111. Moving Coil ,/ peaker. Uses 
type PP3 or equiv. 9 v. battery. Complete 
with latest design Morse Key, 22/6. Plus 
1/U P. & P. 

ULTRA VIOLET BULBS 
Easy to use source of UV for dozens of prao- 
tical and experimental uses. 
12 volt 36 watt AC /DC SBC 8/6. P. & P. 1 / -. 
12 volt 60 watt AC /DC SBC 8/6. P. & P. 1 / -. 
Transformer to suit the above: Input 200- 
240 A.C. Output 12 Volt A.C. 36 watt, 16/6. 
P. & P. 2/6. Input 200 -240 A.C. 12 volt A.C. 60 
watt, 22/6. P. & P. 3/6. 
Set of 4 colours FLUORESCENT Paint. 
Orange, Yellow, Green and Red. in I oz. tins. 
Ideal for use with the above Ultra Violet 
Bulbs, 9/6. P. & P. 1/6. 
NSP2 CV2296 STROBOTRON FLASH - 
TUBE made by Ferranti. brand new, I.O. 
base. Price 15 / -. P. & P. 1 / -. 

MAGNETIC COUNTERS 
10 IMPULSES PER SECOND 
High Speed Magnetic Counter. 
10 impulses per second. Type 
100D 4.1 ohm coil, 3-6V. D.C. 
operation. Type 100E 2,300 ohm 
coil, 36 -48V. D.C. operation. 
Either type. 15/ -. plus P. & P. 
1 /6. 

I,Ë 
I1111111M1 

VARIABLE 
VOLTAGE £4. 1 10 TRANSFORMER 

111 ¡iii, Post Paid. 
IIIII 0 IIIIII Input 230 V. A.C. Output 
II 1111;° 31111 

0-260 
rouded, 

at 
ew. Also available 

6 
3 

'.);...-4 2.5. 5. 8, 10, 12 and 20 amp. 
Write for details. 

SIEMENS II.S. RELAY. Very latest type. 
sealed. 1196E. 1,700 ohms plus 1,700 ohms 
single C/O contacts. Price 16/6 each. plus 
1/- P. & P. 
SOLENOID. Overall length 391n.. stroke 
fin. to fin. Maximum push 8oz. 12 -24V. 
D.C. operation. D.C. resistance 35 ohm. 
Price 8/6. P. & P. 1/6. 

SLIDER RESISTANCES 
Geared Drive. New. 

1.2 ohm 14 amp 27/6 
36 ohm 6.5 to 2.8 amp. tapered winding. 

geared drive (less lmob) 45/- 
75 ohm 2 amp 37/6 
200 ohm 1.25 amp 37/6 

P. & P. 3/6. 
IS v. D.C. Reversible Motor 
with tremendous power 
weight ratio. 3 position 
switch. Weight 2.1 ounces. 
Size 11 x llin. dia. Speed 7,000 
r.p.m. Self lubricating. 151 -. 
plus 1/- P. & P. 

230 VOLT A.C. GEARED MOTORS. 
Type B16G 80 r.p.m., .26 lb. inch, 21.19.6. 
P.P. 2/ -. Type D16G 5 r.p.m.. 1.7 lb. inch, 
£2.9.6. P.P. 2/6. Type D16G 13 r.p.m.. L45 lb. 
inch, 22.12.6. P.P. 2/6. 

LIGHT SENSITIVE SWITCH 
Kit of parts, including ORP .12 Cad- 
mium Sulphide Photocell, Relay. 
Transistor and Circuit, etc.. price 25/- 
plus 0/8 each plus 1/. /. 

.12 
P. & P. 

dim 

MINIATURE UNISELECTOR SWPPCH 
3 banks of 11 position 
plus homing bank. 
40 ohm coil. 24-36 v. 
operation. Ex- equip- 
ment. Individually 
tested. 22/6. plus 2/6 
P. & P. 

TRANSISTORS 
0C41 7/- 0084 10/- GET57312/6 
0C45 5/- 0C139 121- 2G110 17/6 
0071 5/- 0C140 191- 2N458 201- 
0072 '7/- 00171 10/8 SB345 7/8 
0073 6/- 00200 10/6 AC107 14/6 
0075 ^/- OC201 21/- AF114 11/- 
0076 6/- 0C203 141- AF115 10/6 
0077 9/- GET104 6/- AF116 
OC81 8/- GET105 10/- AF117 19/8 

Available in matched pairs 

SERVICE TRADING CO. 
All Mail Orders also callers. 

47-49 High Street, Kingston on Thames 
Tel: KINgston 9450 
Personal callers only 

9 Little Newport Street, London W.C.2 
G9ß Lriosaier Rues* Tel: Gii irait íM11 
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DO IT YOURSELF 
Build a Record Player and save Pounds 
The Cheapest Way 

SCOOP! Transistor Tape Recorder. The best obtainable 
by very famous manufacturer-. Brand new, boxed, guaranteed. 
Reduced from 12 gns. OUR price E7.10.0. 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 
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 Bin. 
Strong carrying handle, gilt finish clips and hinges are used by 
famous make for 22 gn. model. Ready cut out motor board, 
14 x 13ín. 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. Special instructions enable assembly in 30 minutes. 
Only 5 wires to join. 12 months' written guarantee. Available 
separately or package deals as below. 

L.K. PRICES FOR COMPLETE KITS: 
Autochanger Kits as above 
B.S.R. U.A. 14, T.C. 8 Mono £10.17.6 P.P. 5/6 
Garrard Autoslim, Mono E11.7.6 P.P. 5/6 
Single Player Kits as above 
Gerrard S.R.P.I0, Mono £10.12.6 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 E3.10.0 P.P. 2;6 
Autochangers 
B.S.R. U.A.14, T.C. 8 Mono £5. 7.6 P.P. 5'6 
Garrard Autoslim, Mono E6. 0.0 P.P. 4,6 
Single Players 
E.M.I. Autostop, Mono 
Garrard S.R.P.I0, Mono 
E.M.I. Separate Pick -up 

ES. 7.6 P.P. 4/6 
E5. 5.0 P.P. 4 6 
E3. 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.I0,16. Stereo £12. 0.0 P.P. 5/- 
Garrard A.T.6, Stereo E9.19.6 P.P. 5/- 

SCOOP! A limited Number only. Tape Decks by B.S.R 
Latest Model. AC/200/240v. Brand new and boxed. Our price 
£6.10.0 only. P.P.4'6. 
Please send for complete list of Tape Decks. 

SCOOP! 1964 Radiogram Chassis. Stereo, 3 wave 
bands, long medium and short. 5 watts per channel. 6 valves. 
Latest Mullard. AC 200/250v. Ferrite aerial. Glass dial, 
horizontal wording, concentric controls, isolated chassis 
size 13 =, x 9in. high x Sin. deep. Product of famous national 
manufacturer. Brand new and boxed. Maker's guarantee. 
OUR price £13.10.0. List price £19.8.0. P.P. 516. 
Our chassis list quotes prices the keenest in the trade. 
We are main agents for the complete range of Brittamer Empress 
chassis and amplifiers. Brittamer makers of Empress radiogram 
chassis to the top names in radio. 

SCOOP! loin. Speakers by W. B. of Mansfield. A 
beautiful Hi -Fi speaker, magnet flux density, 12,000 lines gauss. 
Brand new in maker's carton. Fully guaranteed. OUR price 
421- only. P.P. 219. 

Please send for our Speaker Lists. Our prices are the most com- 
petitive in the trade. 

The L.K. Way 
SCOOP! B.S.R. U.A. 14 Autochangers. T.C.8 Mono P.U. 

Brand new and boxed. Wired for stereo. Note OUR price 
E5.7.6. P.P. 5r -. 

SCOOP! Garrard Autoslims. Mono P.L. Brand new 
and boxed. Wired for stereo. 
Note OUR price 16.0.0 only. P.P. 5f 

SCOOP! Diodes -over 1,000,000 in stock -ideal substituta 
O.A.81 vision detector. 
Note OUR price 11.0.0 per 500. P.P. 2f -. (In i00 lots only). 
All guaranteed. 

SCOOP! Record Player Amplifier. Product of national 
manufacturer. 2 valve, A.C. mains, output 3 waits. Complete 
with speaker, output transformer, valves, knobs. etc. Fully 
wired, tested and guaranteed. Mounted on baffle board 
ready for cabinet. 
Note OUR price 501- only. P.P. 2r -. 

SCOOP! A Stereo Amplifier by world famous amplifier 
designers. 5 watts per channel. Facia panel in black and silver. 
Assembled, tested, guaranteed. Even leads and plugs supplied. 
Maker's package unopened. 
OUR price C7.10.0. List price C15.15.0. P.P. Sf6. 
Please send for our Amplifier and Hi -Fi fists they ore FREE.. Our 
prices the most competitive in the trade. 

SCOOP! Microphones. Complete Lead Coax Plug' 
Brand New. Our Price, Sr- only. P.P. 116. 

SCOOP OF THE MONTH. LP /78 R.P.M. Cartridge, 
by World famous Manufacturer -limited Lumber only. 
Our Price I01- only. P.P. 113. 

TRANSISTOR SECTION 
SCOOP! A first -class 2 wave -band 6 transistor superhet 

chassis by world famous manufacturer. Fully built, aligned, 
tested, guaranteed. Full coverage long and medium waves. 
Note OUR price £4.4.0 only. Suitable speaker 1016. A few 
cabinets can be supplied at 2216 each. OUR price for the 
package deal E5.5.0 only. 

SCOOP! As above, 7 transistor. 
OUR price E4.15.0 only. Suitable speaker 10/6. Cabinet 
(very attractive), 2216. 
OUR price for the package deal £5.14.0 only. 

SCOOP! As above, 8 transistor. 
OUR price £S.4.0 only. Suitable speaker 1016. Cabinet 
(very attractive two -tone), 2216. 
OUR price for the package deal [6.3.0 only. 

SCOOP! 'Noton' Mains Power Pack Kit for transistor 
radios. Boosts and generally extends life of old batteries, 
in two -tone plastic case. Assembled in I hour. Miniature 
size, 4 x 2 x I;in. Normal output 9v. IOOmA. Full wave 
germanium diodes. Cartridge fuse. Runs radio direct from 
mains. Complete kits of parts with full instructions, all parts 
guaranteed. 

OUR price 301- only. Ready assembled 40e -. P.P. on all the 
above, 2r -. 

SCOOP! Set of 6 transistors and diode. Brand new is 
presentation case with circuit. 
OUR price ISr -. P.P. 11 -. 

SCOOP 9- section telescopic Aerial for T.V., Transistor 
Radio, or Ham use. Plugs directly into co-ax socket, heavily 
chrome -plated. List price 35/ -. Our Price 11/6. P.P. 116. 

THE CHEAPEST, THE BEST, THE QUICKEST SERVICE. 
IF NOT ADVERTISED IT IS STILL IN STOCK MAIL ORDER ONLY TO THIS ADDRESS PLEASE 

L.K.. ELECTRONICS (victoria) LTD. 
27 OLD BOND STREET, LONDON, W.1. 
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MULTIMETER KIT 
Our 18,000 o.p.v., 25 range kit, with Weston 
50 microamp meter now only 65/- Post paid. 
Send stamp only for full circuit, and details 
of other multimeters. 
Min. Rotary Switches 1p 12w, 2p 6w, 30 4w. 
4p 3w. 4p 2w, 3/6 each, post 9d. 
WW pots. 3W. Min. pre -set TV type with 
moulded knob, all values 250 to 25k. 
carbon 30K -2M, 3/ -, Post 9d. 
WW pots. 200 5K. 7.5K, 1/6 ea.. post 9d. 
Precision Wirewound Resistors. 1W. 
1 ohm to 1K, 1 %. 2/9: to 5K, 3/3: to 20K, 4/-; 
1% add 3d. Your value wound to order. 
High Stab. Resistors, 4W. 1 %. 2 / -; 1W. 1 %. 
2/9; 1W. 10 %, 60.; full range, list available. 
Special. 4W. 4% 100. 1000, 10K. 116 - 
Surplus High Stab. Resistors. 1 -2W. 
1-5 %, list available. Assorted 1 %. 3/-; 
2 %, 2/ -: 5 %. 1/3 doz., post 1 / -. 
Neon Indicators. Red, amber, clear, single 
hole fixing, mains volts. 3/6, Post 9d. 
2W Resistors, 100 asstd., 7/6. post 21-. 

PLANET INSTRUMENT CO., 
25, DOMINION AVENUE, LEEDS7 

2 METRES 4 
The thrills of VHF' Amateur Radio 
can now be yours for as low as 39/6, 
complete kit (by post, carriage and 
packing, 2/6 extra). Tuning range 
70-150 Mc /s. Stamped addressed 
envelope for free copy of literature 
and full details. Newcomers to 
Short -Wave Radio ask for details of 
the famous "Globe- King" kits and 
receivers. Home and Overseas Sales. 

JOHNSONS (Radio) 
St. Martins Gate, Worcester 

June, 1964 

MINIKIT 
A precision set of tools 
comprising of side cutter. 
round, snipe and flat nose 

tools. Handles P.V.C. 
coated for comfort. 

Complete in plastic 
wallet 30s. plus post and 

packing 2s. 6d. 

WIRE STRIPPER 
A tool designed for home and work- 
shop use. Easily adjustable for a 
large range of wires. Heavily plated 
with plastic coated grip end. 
Price 4s. 6d. plus post & pkg. 9d. 

MONEY BACK GUARANTEE 
HOWLEYTOOL TRADING Co. Ltd. 
Howley Tannery, Howley Lana, 
Warrington, Lancashire, England. 

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. 

P.W. GUITAR AMPLIFIER 
Detailed list available for the amplifier described in May issue 

GUITAR LOUDSPEAKERS 
GOODMANS Audioni il 12ín. 15 watts 29.2.8; Audlom 61 12ín. 
20 watts £14.7.8. 
WHARFEDALE íV12/EG 12 in. 15 watts £10.10.0; WHIEGI 
15in. 20 watts. £17.10.0. 

SPECIAL LOUDSPEAKER BARGAINS 
E.M.I. 13 x 8ín. Elliptical. 10 watts. 3 ohm., 39/6. P. & P. 2/6. 
RICHARD ALLAN 12in. 5 watts. 3 ohms.. 27/6. P. & P. 2/6. 

STEREO COMPONENTS 
Morganite ganged potentiometers as specified for the Mullard 
circuits. * Log /Anti -Log, 500k, 1 meg., 2 meg. * Log /Log. 50k. 
250k, I meg., 2 meg. * Lin /Lin 250k, 500k, 1 meg.. 2 meg. All 10/6 
each. Postage extra. 

GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS Hire Purchase 
ALL. POST FREE Cash Price Deposit Mthly /Pmts. 

RECORD CHANGERS 
GARRARD AUTOSLIM 

(Mono PU) 
GARRARD AU'l'OSLIM 

De-luxe AT6 (Mono PU) .. 
GARRARD AUTOSLIM 

AT6 (Stereo /Mono PU) 
B.S.R. UAlt (TC8 Mono PU) 
B.S.R. ÚA14 Monarch 

(TCBS Stereo/LP/78) .. 
B.S.R. DAIS (TC8 Mono PU) - 

B.S.R. (TAIS 
(TC8S Stereo /LP178) .. 58.15.0 £2 .8.0 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 can be supplied separately but we can offer 
attractive reductions In price if all items are purchased at same 
time as follows: 

FMT1, £6.12.6: FMTI (less power), £7.15.0. 
WMT2 (with power). £9.12.6: FMT3 (less power), £9.9.6. 

FMT3 (with power). £11.7.6. Mercury 2, £10.14.6. 
JTV /2. £14.12.6. 

Hire Purchase Terms available. Ask for list. 
OUTPUT TRANSFORMERS 

GILSON: W0696B W0696B, 50/6. post 2/6. W0892, 62/3, post 2/9. 
W0767. 271 -. post 1/6. 9.01796, 57/6. post 2/6. W1796Á, 57/6. Post 2/6. 
W01932, 64/ -. post 3/ -. 
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. 
P2641, 30/9. post 2 / -: P2928, 16/9, post 2/ -; P2932. 43/ -, post 2/6. 

MAINS TRANSFORMERS 
GILSON: W0741A. 63/-, post 4 / -: W0139. 4ß/9, post 2/9: W01328. 
5016. post 3/6: íV01288, 58 / -, post 3/6; W01566, 80 / -, post 4/6; W01341 
Choke. 361 -. post 2 1-. 
PARMI6KO: P2031, 37/-, post 2/9; P2030. 57/3, post 3/3; P2644, 
80/ -, post 4l -; P2130. 43/ -. post 3/ -: P2931, 59 /9, cost 3/3. 

26.17.6 £1.12.6 

£11. 9.0 £2. 6.0 

£12. 5.4 £2. 9.4 
£6.15.0 £1.10.0 

£7.15.0 £1.18.0 
£7.15.0 51.18.0 

6 of £1 

12 of 16/11 

12 of 18/- 
6 of £1 

6 of £1.2.0 
6 of 51.2.0 

SPECIAL OFFER!! STEREO CARTRIDGES 
UONETTE 105 Stereo /Mono Cartridge. Complete with fìxing 
bracket and styli. List 59/4. OUR PRICE 23/6. 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 Mallard 510. 
Mullard 3 -3, Mullard 2 and 3 Valve Pre -amp. Mullard Stereo. 
Mullard Mixer. Fully detailed list on any of these sent upon 
request. 
Instruction Manual: All Mullard Audio Circuits in -moults 
or Audio Amplifiers" 9/5. Post free. 

LATEST TEST METERS Hire Purchase 
Cash Price Deposit Mthly/Pmts. 

AVG Model 8 Mark H .. £24. 0.0 54.16.0 12 of £1.15.2 
AVO Model 7 Mark II .. £21. 0.0 £4. 4.0 12 of 21.10.10 
AVO Multiminor Mark 4 .. £9.10.0 51.18.0 12 of 14/4 
T.M.K. 'rPIO .. .. £3.19.6 £1. 3.6 3 of 21.2.0 
T.M.K. TPSS .. .. £5.19.6 £1.15.6 3 of 21.11.4 
T.M.K. Slodel 300 .. 58.19.6 £1.15.8 12 of 13/8 
TAYLOR MODEL 127A .. £10.10.0 £2. 2.0 12 of 15/8 
Full details of any of the above supplied free on request. 
The AVO models 7 and 8 are both latest models from current pro- 
duction-not to be confused with Government Surplus. 

TAPE RECORDING EQUIPMENT 
TAPE DECKS Hire Purchase 

ALL CARRIAGE FREE Cash Price Deposit Mthly /Pmts. 
COLLAR() STUDIO, latest 
model. Two track. Bradmatic 
Heads .. . £10.19.6 £2. 3.6 12 of 16/4 
Four Track, Marriott Heads £17.17.0 £3.12.0 12 of 26/2 

MARTIN TAPE AMPLIFIER KITS 
Tape Amplifiers 
For Collaro 8311 -V 2 -Track 211.11.0 8311 -4 V 4 -Track 212.12.0 
Tape Pre- Amplifiers 
For Collaro 8312 -CP 2 -Track 28.8.0 8312 -4 -CP 4 -Track 59.9.0 
Drop through assembly for mounting 8312 Pre -Amp under Collaro 
Deck. £1.11.6. 
Cfier, 

£5arrying .5.0. 
Cases with speaker. For Collaro Deck and 8311 Ampli- 

II.P. TERMS available on decks, amp. and cases. Ask or 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 Bin., £5.5.7: Axiom 101n., £6.5.11: 12ín. 
Axiom 201, 510.17.4; 12ín., Axiom 301. £15.4.6: 121n. Audlom 
51 Bass, £9.2.8: 12in., Audlom 61 Bass. £14.7.8: l'rebax 
Tweeter. £6.10.2: XO5000 C russover unit, £2.0.11. 
W HITFLEY: 111'1016 10in. 57.0.0; 11F1012 loin.. 54.7.6: 
11F816 Sin., £6.0.0: T816 8ín., £5.13.6: TN Tweeter, £4.8.3: 1'359 
Tweeter £1.10.6: 1'X3000 Crossover unit, 51.11.6; ('X1500 
crossover unit. £0.0.0. 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 £5m minimum of 4/2. Over £5 
and under £10. 2/8. Over 510, no 
charge. Postage extra on CASH 
order under £S except where 
'stated. Postage extra on over- 
seas orders Irrespective of 
prlee, 

WATTS RADIO 
(MAIL ORDER) LTD. 

54 CHURCH ST., WEYBRIDGE, SURREY 
Telephone: Weybridge 47556 

Pleue note: Postal business only from this address 
Callers welcome by appointment 

* HIRE PURCHASE TERNIS 
Available on any item. Repay- 
ments over 3. 6 or 12 months as 
below. Three months: Deposit 6/- 
in the E. Service charge 5%. 
minimum charge 10/-, Six 
months: Deposit 5/- In the £ 
Service charge 78 %. minimum 
charge 15/ -. Twelve months: 
Deposit 4/- in the £. Service 
charge 10 %, minimum charge 
20/-. 
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SUMMER CLEARANCE SALE - PRICES SLASHED 
STOCK ROOMS MUST BE CLEARED TO MAKE WAY FOR NEW STOCK 

Stook No. 101 -Few Only MAINS BUR- 
GLAR ALARMS. With complete set of door 
and window microswitches and Connecting 
Wire etc. Advertised at 7 goo OUR PRICE 
to clear 39/6, plus 31- P. a P. 

MAKE 5 DIFFERENT 
TRANSISTOR RADIOS 

FOR 

Radio Construction 
Set. Become a radio 

' expert for 301-. No experi- 
ence needed. Parts incl. instruc. 

tion, all transistors, loudspeaker.. 
knobs, screws, etc., all you need, 
Box size 14 x 10 x tin. (parts avail. 
and sep.). Originally L6, 301- plus 
2/6 P. & P. C.O.D. 3f. ex. 

Stook No. 166 -SURPRISE PARCEL (TYPE (a 
Assorted components. Price 6/ -, plus 1/6 P. a P. 
Stock No. 167 -GIANT SURPRISE PARCEL 
TYPE (c). Price 16/ -, pin '2/- P. a P. 
Stook No. 132- WANDER PLUGS. New sod 
unused 2/- dos.. plus 641. P. a P. 

AMAZING CIGARETTE RADIO 

only 18/6 
Ama.. your blends! 
-this highly eenaitive 
TRANSISTOR "CI- 
GARADIO" recelvee 
all medium wave 
station. clear and 
crisp -holds ten cigar. 
attee- weighs lees than 
9 oz., with cigaretteal 
Tiny battery Inside 
coot 3d. and last over 

three month. This brilliant little novelty personal 
phone radio L ideal for Bedside. News, Sports, 
Office. Can be built by anyone from our simple 
pictorial diagrams is an hour or two. All parte 
euppiied for 18/6 (add 1/6 P. a P.). C.O.D. '! /- 
extra. (Parts sold separately, priced ports lists 1 / -.l 

Stock No. 118a-- BEAUTIFUL BLACK a GOLD 
READY DRILLED FRONT RADIO PANELS 
TO 00 WITH THESE, 5/ -, plus 1/. P. a P. 
Stock No. 114 -MINIATURE RADIO CABI- 
NETS IN GOLD but undrilled. SW 41 s 3 x 131. 
Give away price of 2/6, plus 644 P. 5 P. Special 
carrying cases for above at 1/6, plus 6d. P. a P. 
Stock No. 115 -RADIO CABINETS same as 
specified as above, but upright design, 2/8 each, 
plus 6d. P. a P. 
Stook No. 115a- Special carrying ease for above 
at 1/6, plus Sd. P. a P. 

Stock No. 116 -ANOTHER TYPE RADIO 
CABINET, horizontal, 2/8 each. plu. 65- P. A P. 

Stook No. 126 -BRAND NEW MAGNETIC 
DEAF AID TYPE EARPIECES, complete 
with Plug and Socket. 300 ohm. OUR 
SPECIAL PRICE 6/- plus 6d. P. a P. 
Stook No. 126 -BRAND NEW CRYSTAL 
DEAF AID TYPE EARPIECES. Our 
price 4/., plus 6d. P. a P. 

Stook No. 127- DECORATIVE SPEAKER 
GRILLS tin. diameter, 8 for 1 / -, plus ad, P. a P. 
Stook No. 128 --41n. PLASTIC CARRYING 
HANDLES with Axing screws, 6d. each. plus Od. 
P. a P. 
Stook No. 185-99 ONLY STANDARD PLASTIC 
CEILING SWITCHES, two way, cord operated. 
Clearance price 2 /8, pion 1/- P. a P. 

AMAZING NEW INVENTION 
AUTOMATIC 
CAR LIGHTER 

ONLY 10 /. 
We have been lucky enough 
to purchase 1,500 only of 
these fully automatic Car 
Cigarette Dispenser /Lighter. 

because of trwtrated export shipment. 
Originally made to sell at als'.tt 451.1 Robust 
and ingeniously designed in heavy chromium. 
Holds packet of cigarette. (any make and size) 
you reach out with one hand, press button 
and a lighted cigarette is in your hand! Can be 
fitted by anyone in 2/3 minutes. For 6 or 12 
volts, full connecting detail, -only one wire to 
connect) Each one in own coloured box, brand 
new and untouched. Only 10/ -, add SI- P. A P. 
10.O.D. 2/8 extra). 

Stook No. 117 -477 SUB- MINIATURE TRAN 
SISTOR RADIO CASES (Plastic. undrllled). 
Size only 11 x 1h x {in., to clear 1/- each, plue 
6d. P. & P. 
Stook No. 118 -SPRING TERRY CLIPS for 
holding Miniature Valve. Price for 3, 1 / -, plu. 
dd. P. a P. 
Stack No. 104 -MINIATURE MEDIUM WAVE 
TUNING COILS with reaction winding. Clearance 
price 2/- each plue dd. P. a P. 
Stock No. 120 -SIMILAR TO ABOVE but 
Medium Wave only, 2/- each plus Od. P. & P. 

Stook No. 189. 

"VOLKSRADI O' 
POCKET VALVE RADIO 
ONLY 11S' 

Take -Over Bid 
makes this Fan - 
lastio Offer possible -the beautiful ly 
compact "5 Star 
Volksradio" meas- 
uring 41 x 21 x 
1 {Iq. recelvee per- 
fectly-in the bed 
room, office, garden -over all medium wares 
(MM. Luxembourg). Under 16. hour running 
cost. Anyone can assemble It in 1 or 2 hours. 
using our dmple A B C plan. Only 15/-, plus 
1/6 P. a P. C.O.D. eater (Parts can bus 

bought separately.) 

Stook No. 187 -BRAND NEW TRIMMERS 
'CLYDON ", 250 pF. To clear 1/. each, plus 4d 
P. P. 
Block No. 138- MINIATURE ACORD VALVES. 
Type 954. 9d. each, plus 6d. P. a P. 
Stook No. 107 -PRINTED CIRCUITS of 3 
Transistor Reflex Radio made to tit above radio 
2/8, plus 1/6 P. a P. 
Stook No. 141 -IL4 BRAND NEW VALVES, 
1 /9, plus 6d. P. & P. 
Stook No. 148 -BRAND NEW BIG VALVE 
HOLDERS, 641., plus 4d P. Si P. 

THE MINUTE 
TRANSISTOR 
RADIO 

MIAMI 
ONLY 17/6 

Unbelievably small -outrageously cheap. You 
will be amazed at the tine quality of tone and 
volume of this great little radio. Only a fantastlo 
85 x 21 x 1 {m., the MIAMI will bring you great 
entertainment for months on an 8d. battery. 
Simple assembly plan with each .et. ONLY 17/6. 
YES 17/8. Plus 2/8 P. & P. (O.O.D. SI- extra). 
Satisfaction Guaranteed. Demonstration. given 
daily. Parts available separately R required. 

TERMS OF BUSINESS 
C.O.D. 3/6 extra, regret No. C.O.D. under 61. 
Add extra postage for overseas. Special prices 
for quantity and the Trades Allgood, guaranteed. 
Components, technical books, HI-FI by Leak, 
Jason. Loren., Quad, etc. Send S.A.E. for 
quotation or with any enquiry. 

CONCORD ELECTRONICS 

Stook No.106 -30 ONLY PRECISION CAMERAS. 
Takeo 127 film. To clear 8/6 each. plus 1/6 P. e P. 
Stock No. 122 -FEW ONLY VARIABLE TUN - 
ING CON DENSER (Mica Dielectric) -,0006 mid., 
3 /8, plus Od. P. a P. 

Stock No, 170 TRANSISTOR POCKET RADIOS 
BULK PURCHASE 

'N ENABLES US TO 
MAKE THIS FAN - 
TA9TIO OFFER 
-AND WITH 
MONEY BACK 
GUARANTEE III 

The SAN REMO" 
.. en tuned that it 

brings the voices of 
eta, entertainers 
and vocallate drs- 

- manually to hie- 
la your home, office, 
etc, Only 41 x 21 

No Mere To Pay x 151. Fits easily 
Into your pocket 

or handbag. Works for months off 1/2 
battery. Should loaf a lifetime, anyone 
can assemble it in an hour or two with our 
easy plan. Miniature speaker. carrying cue 
--everything only 28/6. 2/6 P. A P. C.O.D. 
2/6 extra. (Parts can be bought separately.) 
Limited period -so rush your order before It's 
too late. DEMONBTRATICUNS DAILY. 

ONLY 28/6 

Stock No. 106 -193 ONLY MMIIATURE PLAS- 
TIC RADIO CABINETS. complete with Chrome 
carrying Handle. Dial and toning knob. SW 
51 x 35 x 111. Clearance price only 5/8 plus 1/. 
P. a P. 
Stook No. 108 -MINIATURE PRINTED RADIO 
CABINETS, 6 x 35 x lin., 3/6 each to clear, plus 
64. P. a P. 
Stock No. 109 - BEAUTIFUL MINIATURE 
SIZE PLASTIC RADIO CABINETS. SW 
b x 3 x 15in. Printed and ready drilled. OUB 
PRICE 5/6, plue 1/- P. a P. 
Stook No. 110 -MINIATURE PLASTIC RADIO 
CABINETS unpriuted. Sloe B x 21 x ibn., 2/6 
each to clear, plu. 6d. P. a P. 
Stock No. 111- 11EAUTIPLILY MOULDED 
MINIATURE PLASTIC RADIO CABINETS, 
complete ith tiny carrying handle tuning knob. 
Sise 4 x 25 x 15m. Price 8/6,1/- P. A P. 

Stock No. 111,- Specially Printed Circuits ice 
above cabinet of two tnwl.tor reflex mull% S/9. 
plue Bd P. a P. 
Stook No. 112- BYCEPTIONALLY GOOD 
LOOKING PLASTIC RADIO CABINETS 
"SLIM LINE ". SW 6 x 84 x 15M. Clearance 
price 6/9, plus 9d. P. a P. 

Stook No. 168 -SPECIAL CLEARANCE OF 
FULLY GUARANTEED BRAND NEW 
"GOLD FRONT" d TRANSISTOR SUPER. 
HET RADIOS. Complete with real leather 
carrying case. Personal earpiece, battery. 
All in beautiful preaeatatioa boxes. Only 75/- 
plus 2/6 P. a P. 74 only. Advertised at 
56.6.0 recently. Last 74-no more available. 

took No. 148 

MINIATURE SPY CAMERA 

ONLY 19/6 TO PAY R 
World shattering Purchase by our FOREIGN 
AGENTS makes this esoluein scoop yours for 
ONLY 15 /6. This exciting little 2 speed camera ie 
not a toy but a precision -made photographic 
Instrument In chromed steel and leather with 
minute milli- Magnifying Lens -each 14mm. fllso 
takes 10 pictures -aW 15 s 11x Oba. -Only 19/6. 
P. a P. 1/6 ex. 
FREE Leather Carry -es" Sla Rolls of Film. 

Stook No. 144 -BRAND NEW 2{n.. MOV- 
ING COIL LOUDSPEAKERS. SPECIAL 
PRICE 8 /6, plus 1/6 P. a P. 30 ohms 

LTD. (Dept. P.W.8) 210 Church Road, Hove, Sussex 
PoRSONAL CALLERS WELCOME:- Open 8.30 a.m. until I p.m. and 2 p.m. until 5.30p.m. Saturdays: 8.30 a.m. to I p.m. 

Demonstrations Daily. 
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FANE HIGH FIDELITY LOUDSPEAKERS 
Full Range of Heavy Duty Types for all Purposes 

in. DIAMETER VOICE COIL'ASSEMBLIES 

Modal Cone 
Frequency 
response 

c.o.s. 

Impe- 
dance 
ohms 

Main 
reson- 
ance 
c.o.s. 

Power 
handling 

watts 
R.M.S. 

Flux 
density 
gauss 

Total 
flux 

Maxwells 

Volee 
coil 

winding 

Dlam. 
of 

Chassis 

Baffle 
sole 

Net 
weight 

lbs. 

Retail 
Price 

1.72/10 Single 25 -5000 15 32 or 75 20 10,000 100,000 Copper 1210. 11í0. Gibs. 5 gas. 

122/í0A Dual 10 -15000 15 32 or 75 2) 20.000 100.000 Aluminium 12in. 11in. 6lbs. 6 gns. 

122/12 Single 25 -5000 15 32 or 75 20 12,000 160.000 Copper 1210. 11ín. Gibs. 7 gns. 

122/12A Dual 30 -15000 15 32 or 75 2) 12,000 160,000 Aluminium 12ín. 11ín. 61ós. 8 gus. 

122/14 Single 25 -5000 15 32 or 75 22 14,000 186.000 Copper 1210. 111n. 7lbs. 8 gns. 

122/14A Dual 30 -15000 15 32 or 75 22 14,000 186,000 Aluminium 12in. 11tH. 7lbs. 10 ens. 

122/17 Single 25 -6000 15 32 or 75 25 17.000 226,000. Copper 121n. 11ín. 1011bs. £11.17.6 

122/17A Dual 30 -17000 15 32 or 75 25 17.000 226.000 Aluminium 121n. ilia. 1011bs. 212.17.6 

152/12 Single 25-3500 15 30 or 75 20 12,000 160,000 Copper Thin. 131in. 8lbs. 12 gns. 

152/12A Dual 30 -15000 15 30 or 75 20 12,000 160,000 Aluminium 15in. 134in. albs. 13 gus. 

152/14 Single 25 -3500 15 30 or 75 22 14,000 186,000 Copper 15ín. 131in. 9lbs. 14 gns. 

152/14A Dual 30 -15000 15 30 or 75 22 14,000 186,000 Aluminium 15ín. 13 }in. 9lbs. 15 gns. 

152/17 Single 25 -4000 15 30 or 75 25 17,000 226,000 Copper 15in. 131in. 121155. 16 gns. 

152/17A Dual 30.17000 15 30 or 75 25 17,000 226,000 Aluminium 15in. 13}ín. 12115s. 17 gns. 

EXTRA HEAVY DUTY TYPES WITH 3ín. DIAMETER 

161 Single áD.3500 15 40 or 75 40 14,000 375.000 Copper 15ín. 131in. 21155. 18 gna. 

IN Single 204000 15 30 or 75 

1 

60 14,000 375.000 Copper 18ín. 1641n. 2331ós. 25 gns. 

AVAILABLE THROUGH AU. SOUND EQUIPMENT STOCKISTS 
Mallljectarere enquiries to : Sole distributors to Wholesale and Retail Tradet 

FANE ACOUSTICS LTD. LINEAR PRODUCTS LTD. 
HICK LANE t BATLEY t YORKS ELECTRON WORKS : ARMLEY s LEEDS 

NEW VALVES! 
Guaranteed Set Tested 

24-HOUR SERVICE 
1R6 185, 1T4, 3S4, 3V4. DAF91, DF91, 
D=1, DL92, DL94. SET OF 4. 14/, 
DAF96, DF96. DK96, DL86. SET of 4. 22I-- 
0A2 3/9 DL92 4/3 PCL82 6/3 
1135 4/9 DL94 5/- PCL13 7/9 
1R5 3/9 DL9G 5/6 PCL84 6/6 
1S5 3/3 EB91 2/3 PL36 7/9 
1T4 2/3 EBC41 6/3 PL81 6/6 
3S4 4/3 EBF80 5/3 PL82 5/- 
3V4 5/- ECC40 8/9 PL63 5/- 
6Y3GT 4/3 ECM. 3/3 PL84 5/3 
6Z4G 8/9 ECC82 4/6 PY32 8/6 
6K7G 1/3 ECC83 4/6 PY33 8/6 
6K8G 3/- ECC84 5/6 PY80 4/9 
6Q7G 4/3 ECC85 6/- PY81 5/- 
6Ú7G 6/6 ECF80 5/9 PY82 4/9 
6V6G 3/6 ECF82 5/9 PY83 5/6 
6X5GT 5/- ECH42 7/3 1325 8/- 
12K7GT 3/3 ECHBI 5/3 U26 9/- 
12K8GT 8/6 ECLBO 5/9 U191 8/3 
12Q7GT 3/3 ECL82 6/3 U801 15/- 
25L6G 4/9 EF41 6/6 UABC60 5/- 
35L6GT 6/- EF80 3/9 UAF42 6/9 
35Z4GT 4/6 EF86 5/9 1.1BC41 ó/- 
85A2 6/6 EF89 4/3 UBF80 5/6 
CL33 8/6 EF91 2/9 UCC85 8/- 
DAC32 7/9 EL41 7/- UCH42 6/9 
DAF91 3/3 EL84 4/6 UCH81 5/9 
DAF96 5/6 F.Y51 5/6 UCL82 7/3 
DF33 7/6 EY86 51- UCL83 7/9 
DF91 2/3 E740 5/- ÚF41 8/3 
DF96 5/6 EMIT 3/9 ÚF89 5/9 
D5l77 316 EZ81 3/3 UL41 6/6 
DK32 7/6 MU14 3/9 U1,84 5/9 
DK91 3/9 PCC84 5/3 UU8 10/6 
DK9 6/9 PCC89 7/6 ÚY21 7/3 DK96 6/- 
DL33 619 

PCF80 5/3 ÚY41 4/3 
DL36 6/- PCF82 BI- í1Y85 418 
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.í6 

RES /CAP. BRIDGE ,11,62. 
Checks all types of resistors condensers 

6 RANGES 
Built in 1 hour. Direct reading 

READY CALIBRATED 
Stamp for details of this and other kits 

RADIO MAIL (Dept. A) 
Raleigh Mews Raleigh Street, Nottingham 

BOOK BARGAINS 

TELEVISION Sr RADAR 
ENCYCLOPAEDIA 

Published Price 30/ -. Yours for only 9/6. 
Post free. Well illustrated 216 pages Cloth 
bound. Easy to follow circuits and drawing 
for Servicing and the Student. Chapters 
include E.H.T. Automatic Picture Control 
Flywheel Synchronisation. Thermistors 
and Transistors. Tables and Data. Informa- 
tive articles contributed by leading authori- 
ties, etc., etc. 

INDUSTRIAL 
TELEVISION 

Published Price 15 / -. Yours for only 4 /6. 
Post free. Well illustrated 120 pages Cloth 
Bound. Chapters include, Pick -up Devices. 
Flying spot scanners. Photoconductive 
type tubes. Control equipment. Synchronis- 
ing and blanking. Pulse generation. Time - 
bases. Remote control. Remote Viewing 
Atomic and Aviation. 
To avoid disappointment Order Now 
Limited Stocks Only. All Books Sold 
on MONEY BACK GUARANTEE. 

SELRAY BOOK CO. 
so HAYES HILL, HAYES, BROMLEY 
KENT. Tel. HURstway 1818 

STOP! LOOK! 
TRANSISTORS from 1/3 

GREEN SPOTS If3 or 3 for 3t3. 
RED SPOTS down to I76 or 3 for 47 -. 
WHITE SPOTS down to 21- or 3 for Sq. 

MICRO -ALLOY TRANSISTORS 
MATI00 779, 101 Br6, 120 779, 121 816, 

ADTI40 1S7 -. 
EARPIECES with Lead and Plug, Crystal 

Type, Si -: Low Imp., 41 -. 
TRANSISTOR HOLDERS 3 or 5 pin, IL. 
WIRELESS WORLD VALVE DATA 61 -. 
REACTION CONDENSERS .0001 3r -, 

.0003 379 .0005 473. 
J. B. DILECONS .0001, .0003, .0005 all 

419 each. 
REPANCO COMPONENTS 

DRX I Crystal Set Coils with Circuit 3r -. 
DRR2 Dual Range Coil with Reaction 

Winding and Circuit, 4,6. 
FR2 Ferrite Rod Aerial, 1276. 
CHI R.F. Chokes, 276. 
TRANSISTOR TRANSFORMERS 

TT49 Sr -, TT46 6r -, TT45 6f -, TT23 2216 
TT24 224. 
MULLARD TRANSISTORS AND 

DIODES 
0070 6r6, 0071 616. 0C44 8/3, OC45 8f -, 
0072 8/-, OC81 er-, 0C25 127 -, AFI02 27/6, 
AFII4 Ilr -, AFI I5 1076, AFI16 10r -, AFII7 
9r6, AFI24 IIr -, AFI25 10/6, AF126 
AFI27 9r6, OC170 8/6, OC171 91 -, 0A70 

OA81 31.. 
ALL SENT POST FREE IN U.K. by 

PETHERICK3 SUPPLIES 
22 HIGH STREET 

BIDEFORD, N. DEVON 
Tel: Bideford 1217 

S.A.E. with all enquiries 
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Z & I AERO SERVICES LTD. Re tall Shop: 
85 TOTTENHAM COURT ROAD, LONDON, W.1 

TeL LANgham 8463 

Head Office and Warehouse: 44A WESTBOURNE GROVE, LONDON W.2, Tel.. PA Rii 56411213 

F188T QUALITY ELECTRONIC VA..VEB FO.2 0 A 4/ - BAKE 7/- OSLGT 4/8 
0A3 11 /- 6AM4 16/- 68N7GT 4/6 
0132 6/ -RAMS 4 /- I6S47GT 5/- 
003 6/88AQ5 0/- 6U4GT 9/6 
003 6/- 6A86 6/- 6U70 10 /- 
íA5 4/966276 22/88V6 9/- 
1 A7GT 7/- BA'P6 4/- (11.-80 3/6 
1ÁD4 7/- 66Aí'6 6/- 6V60T 5/- 
11)3 7 /86AVO 5/ -654 4/- 
1G6GT 7/- 6B7 5/- 6150 416 
11150T 7/- 61186 2/- 6X5GT 6/8 
1 N3GT 9/- 6ßA6 4/9 706 0/- 
1165 5/-6ßE6 6/- 7Y4 7/- 
194 4/8 61306G 12/- 911W0 7/- 
183 4/8 6 MI6 71- 10111 7/- 
184 6/ -011J6 8/ -10/14 12/- 
1U4 6/ -8ßJ7 7/ -11113 /- 
11/5 6/- 613K4 20 /- 1105 7/- 
1 X2A 7/- 611Q7A 7/- 12AC8 8/- 
1X2B 7/. 81167 11/6 IMA118 11/.83 
2CW4 14/- 61368 6/- 12AT6 4/- OSA2 
2021 8/- 66W8 9/- 1 2AT7 3/- 90AV 
3A4 3/6 613W7 9/- 12AÚ8 5/8 807 
3A5 7/- 60501 8/- 12AU7 5/- 811 
3B7 9/86080 7 / -12A V7 8/ -632 
3136 8/- 60118 6/- 12AX7 8/.866A 

60086 17/- 12AY7 10 /- 384 
601,6 10/- 12ß4A 9/- 931A 
6004 14/- 12 BAB 8/ -954 
603 7/6 1211170 4/8 933 
604 15 /- 121117 6/- 937 
äU84 15 /- 12E1 20 /- 958A 

56401 9/- 007 4/8'12K8 10 /- 959 
3040 5/- 6017 6/- 12907 3/6 5670 
304013 6/- 6F23 8 /8126(17 3/.3673 
5V4G 8/- 633 6/- 1.827 5/- 
5Y3G 4/- 6,170 4/- 1.28Q7 10/- 
5Y3OT 5/- 66601 8/- 13113 8/- 
5Z4 9/- 6167 5/- 19AQ5 5/- 
5Z4GT 8/ 6K8G 4/- 19ß06G 7/- 
6A8G 8 / -'6L6 9/- 20L1 12 /- 
6AB4 8/816080 6/- 201'1 14 /- 
11A04 11/-16L18 8/- SOPS 12/6 
6A07 6/ -6N7 8/- 23A80 5/- 
6.4118 11/ -16Q7G 8/- 251,601 8/- 
OAK) 5/ -'0867 5/ -29240 0/8 

'557/.5 7/- CY31 5/6 EF137A 
25Z6GT 8/81 DAF96 5/8 E1':39 
28117 8/-113041 7/- E140 
2900 90/- DFBI; 8/- 11141 
30015 8/6 Dl'96 6/8 El'4'2 
30/5 8/6 DK40 11/- 161'80 
30PL14 12/6 0602 6/8 El.-83 
30PL1 10/8 11696 8/6 11F85 
33A5 11/- DLIi8 10/- E1'88 
3.11.OGT 8/6 111,96 e/- EF89 
33W4 9/8 1)5170 5/- E190 
J573 -/- 11Y86 7/- 0.1'98 
35Z401 5/- E89CC' 15/- El'183 
35Z5GT 5/- 692CC 7/- EF'184 
50113 8/- E18oCC 10/- EM87 
50115 8/- E180F 15/- EL34 500D8025/- F.181CC 10/- ELIO' 
50LIiGT 8/- E1821.11.110/- 1;037 53KU 9/- EA 111180 8i- F038 

8/- EAF42 8/6 1.L41 
8/6,EBl'3'3 /-EL4'2 

15/-11:81'41 0/9 EL81 
9/-11611081 8/8 E1,83 80/-EBF80 6/8E1.,84 

20/- EBF'83 7/-}1.85 
10/-'1101199 6/- EL86 
10/- 1681:21 311- 
80/- 1.1'9.3 66- 16/821 5/-11')411 `/-Ex34 

3/- 1:1'1w1 3/- I:xöll 5/- 161.'084 0/6 
16M01 4/- Ii11'85 0/6 
1.5184 8/-.IáC'188 9/- 
115185 l0/-,EC18n 78 

10/_1160182 ,/- 
51198 -I11'6 11/- 
61)60 8/8/- 1E.11121 

8 
9/- 1;1 9I 

6146 27/611;)1133 10/- 1631)I 
AC/TH 114/.110 '1142 7/- 1) 054 
ACM/PEN EC'Höl 6/- 1)Y86 

6/- E01103 7/8 E240 
AZ1 6/8 KOLA) 6/- E7,41 
A7.31 81- E01.82 6/6 EZ80 
AZ41 e/- ECL83 9/- EZ81 
C1C 8/- 601.86 8/- 0Z30 
11,:33 9/-1E1,30 8/6 0Z32 

3829 50 /- 34 
3QSGT 6/8 
304 6/- 
304 6/8 
SAO 10 /- 

GX-STOCK ..E..IYERs 
61-i11'/.31 10/- 11,82 5/8I0A11080 5/- 
5/-!G'/.a 9/-,0083 6/-I:A042 8/- 
9/-I,HVIl2 7/. P084 6/6 IISI'.il 8/8 
8/9'KT+C 25/- í'L500 13/- C JO 51 ^/- 
6/- 16. T6(3 15/- 01104 b/- L I3 ,0 8/6 
5/- KTeö 20/- P033 10/- I I'I' `O 7/- 
9/8'K'fW(17 7/-l'Y80 4/91 ul._l 11/- 
6/. 11E41 '/u pys 5/5 II '.1 8/- 
5/6 JIIII.I)011/- l' ti8 :. 5/- I ' 6/- 
4/0 NIL 14 4/- l'Y'83 0/- 1 r066 9/8 
5/-N7. 15/-'PY88 7/6111121 8/- 
9/-1001'71 24/.11,0601 6/6 ll8-12 7/- 
7/- 061'1'2 12/- PZ30 10/- 7/- 
7/-OKP110 12/-QQVO::--r 11 1..- 710 
BIB l'ABC80 7/- 45/- I1 Ir3 81- 

P006 12/- QY03-]n 1l' II 7/6 
l'C117 8/8 l' W-! 7/- 
P0034 6/6 1110 5/- I ` g 8/8 
PC'('85 -/- R1.8 '7/6 I_ l':i 6/6 
ict;98 10/. 

-_PC089 10/-R19 Of-I-I'.:I 8/e 
/ P00189 10/- 1 

`iL18 1210 
L I.1 8/8 PC 

PC/80 5/6; U25 12I6C l-I 7/6 

7/- P01'82 6/8 1H41 30/- 1)1KU 7/- St- PC"' 101-'IH-33 61-1-I-IO 8/- 7/- Lß2;521 
7/6 1(,1?40 81-,10- 4/0 01 41 510 

18 
Pct. OI 10/- - 

G/-l'rl'-rl10/-TP25 41-CYB3 419 
P1-I.` 9/-', I P2620 7/6 VC11139A 

9/6 L 1 6/6'/1"113 35/- 25/- 0/011L3 7/611'S1 32/-V'P4 12/- 
p1 

7/0 1'CL84 6/0 012/14 1/- W8151 5/3 
8/- 'llfi5 -/6 022 .5/- 583 5/- 
91- 11'086 el- I 24 12/- X79 16/- 

1C/- I'E845 6/6 L'S5 111- 706 i/- 
10/- 1E8451/11 1"31 6/61 
7/- 111- i50 5/- Valve Bane 7/-0EN38:31G/- i6 r/- 
7/6 PE8384 7/- 0191 9/- 08514 1/6 
5/8 PEN 4530ß 1i231 12/6l'85ffi 1/- 
5/8 9/8 U281 13/- B7G 1/- 
6/8 PENDD 1I282 12/- 138A 1/- 
8/9 4020 7/6 13301 11/- 1180 1/6 
4/6 PL36 8/- 0`403 7/- I.O. I/- 

10/- I'L98 18/- I/001 20/- BOA 1/- 
10/- PI.81 7/- I14020 5/-139G 2/9 

10/- 

17/6 
17/6 

7/8 

TRANSISTORS 
0028 17/6 0075 8/- 
0033 .. 15/- 0076 .. 8/- 
0044 6/- 0078 7/- 
0C45 .. 6/- 0/MOD 7/- 
0076 ,. 6/- OÚ130., 12/- 
01271 5/- OC170 8/- 
01471 , 8/- 
Bet of two matched 0081 and one 
011811), 12/6. 
G ET115 575 
Retched pair of 0E2575 83/- 
R.C.A. 28410 (00 0'46) 3/- 

25412 (0014) 8/- 
Spot Marked: 

Red 2/8 White 2/8 
Yellow 1 /10 Green 1/6 

SILICON SEMICONDUCTOR 
RECTIFIERS 

2E8, 800 p i.v., 201110,6 .. 3/8 
BY100 700 p2.v., 4.)0ruA 8/- 
Lucas 1)0058, 600 p.v., 

500mA ,. .. .. 12/8 

D.C. MOVING COIL METERS 
28 In. Round Flange Moun- 

ted: 1A, IA, 5A or 15A 27/8 
1) in. Buun.l Plush COp 

Mounted. (:.16.12. lmA 80/- 
75mA, 10616A, 1501104 20 /. 

1 In. 1111108 Flush, Ring 
Not M,ul :led. 5301yA 
F.s.D.. Calibrated 3! linA 22/6 

R.F. THERMOCOUPLE METERS 
2 In. Round Rug-in: 

200mA, 350mA 12/8 
2 in. Square Flange Mounted: 

2.5A; 9A 

OÁ81 
SIGNAL DIODES 

6/- 
C V 44'5 
0C10E 1/6 

All our valves carry full manulaeturere guarantee. Any faulty item ú replaced immediately tree of charge. Please add 2/8 In 2 for postage foal handling. 

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 coursas 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 

BEC2 (625 UNE) IV AERIALS 

E] XTERNAL MAST 
91OUN3'ING ARRAYS 

5 element,36 / -: 9 element, 45 / -. 
WALL MOUNTING with ('RANKED 
ARM. 5 element 51/6: 9 element, 60 /-. 
CHLMNEY ARRAYS with LASHINGS, 
etc. 5 element, 63/8: 9 element, 72/ - 
LOFT ARRAYS. 3 element, 24/ -. 
7 element, 32/6. Also available for 
Window Fixing. 2/8 extra. Co -ax. Plugs, 
1/3. Low Loss Co-axial Cable. 1/6 yd. 

BBC ITV - F.M. AERIALS 
line (BAND 1). Tele- 
scopic loft, 21/ -. External 
S/D 30/ -. 
ITV (BAND 8). 3 Ele- 
ment loft array, 25/-. 5 
Element, 35/ -. Wall 
mounting, 3 Element. 15/ -. 
6 Element, 45/ , 
COMBINED BBC /ITV 
Loft 1 +3, 41/3: 1 +5. 48/9. 
Wall mounting 1 +3, 56/3: 
1 +5, 03/9. Chimney 1 +3, 
f3/011 +5, 71/3. 

F.M. (BAND 2). Loft S /D, 12/8. "H" 
30/ -. 3 Element. 52/6. External units 
available. Coax. cable 8d. yd. Coax. 
plugs 1/3. Outlet Boxes 4/8. Dfplexer 
Crossover Boxes 12/8. C.W.O. or C.O.D. 
P.P. 3/ -. Send 68. stamps for Illust ated 
lists. 
K.V.A. ELECTRONICS (Dept. P.W. 
3b Godstone Road, Kenley, Surrey. 

CRO. 2527 

FAMOUS FOR THIRTY YEARS tor 
SHORT -WAVE EQUIPMENT of QUALITY 

H.A.C. SHOFT -WAVE 
KITS 

'::.ÿ°h"Y:3ü 

1!r .a4í. 

H.A.C. were the original suppliers of Short. 
Wave Receiver liite for the amateur co - stvetor. Over 10,000 satisfied customers 

iuding Technical Colleges, Hospitals. 
Public 8choule, Hams, et_. 

NEW 1989 RANGE NOW READY 
1 -Valve model "C% ", complete 811. Pries 84/8 
Customers say: "Definitely the best one- 
valve S.W. kit available at any mice." This 
kit contains all genuine 8hortWave com- 
ponents, a drilled chassis, accessories and lull 
iuetructionO. heady to assemble and. of 
course, as all our products, fulls !guaranteed. 
FULL, RANGE of other kite still available 
including the famous model 'K'. pelee 77/ -. 
Before ordering call and inspect a demon- 
stration receiver or send for a deseelptive 
catalogue and order form to: 

"H.A.C. SHORT -WAVE PRODUCTS 
(Dept. T.H.), 44 Old Bond SL, Landon W.I. 
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ARE YOU TRAINED FOR 

1965? 1966? 1967? 
Will automation or new techniques in Electronics replace you one day? 

DON'T TAKE CHANCES WITH YOUR FUTURE- DECIDE THAT 
YOU ARE GOING TO BE THE MAN IN DEMAND: 

Never before in history has it been so easy and so inexpensive to train for a 
rewarding career in Electronics, Radio and Television! 

SIM -TECH NOW OFFER THREE. EXCLUSIVE HOME TRAINING 
COURSES. 

Anyone can afford these amazing courses- anyone can understand this practical 
training -No complicated mathematics to hold you back -No old fashioned, 
obscure explanations to irnst rate you! 

The lessons are CRYSTAL CLEAR, PRACTICAL, EASY TO MASTER AND 
USE -Earle lemma snake iondamentais clear even to the beginner, while other 
ie will give you the practical "know -how" of an expert! 

Compares favourable with some courses ousting very much morel By creating 
a moss market through large volume sales and elitoinating individual lettes 
writing we. are able to pass on these savings !lireclly to you! 

Each course is printed on extra large quarto size sheets and bound into one 

Plecal 
to simplify handling and distribution. 

ase select the course most suitable for your requirements from the following: 

No. i. RADIO COURSE. Fundamental facts -Electrons -Conductors and 
insulators- R,alio Batteries-Circuits-Magnetism-Ohm's Law -Resistor 
Colour Code-Chart-What resistor to use- Eleetro- Magnetism- Electro- 
magnetic induction -.Self Induction -Radio Frequency inductances -Capacity 
Coupling-LP. Transformers-Radio Coils- Radio Capacitors-The Farad - 
Dielectric- Capacitor Colour Code -Altercating Current Theory .v Filters - 
Reactance and Resistance- Charts to calculate Capacity Frequency and 
Inductance-Handy Radio Formulae- Practical Aspects of Radio Servicing - 
Radio Valves -Transistor Theory -N Type I iertnaniou -P Type Germanium - 
Dfode Action -Transistor Action -D.C. Stabilization- Transistor Bias Adjust- 
ment-R.F. Amplification- Superheterodyne Principles- A.V.C. -Power Sup- 
plies- Meters- Miiltiteslers 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 
Inverse Feedback--Speakers-Frequency Modulation -How to Obtain Radio 
Jobs. Price for the complete course. ONLY 36/ . Plus postage 116. 

No. 2. ELECTRONICS COURSE. Includes most of the above lessons plus L.C. 
and R. Combined Circuits- Resonance Phenomenon -Behavior at Resonance - 
How Meters Work -Making a Voltmeter- Ohmmeter Connections- Valves- 
Electron Behaviour- Triode - Characterlotie Curves -Power Supplies -Audio 
Amplifiers- Microphones- Resistance Coupling -Obtaining Grid Bias - 
Push Pull and Parallel -Phase Inverter Circuit -Rodfo Frequency Voltage 
Amplifiers -1.F. and Multiband Coils- Detection- Receiver Circuits -Results 
of Frequency Mixing -A.V.C. -Electronic Oscillators- Quartz Crystals-- 
Radio Transmitter Circuits -Modulation and Tuning -Lines. Antennae and 
Radiation -Test Equipment Using Meters -Electronic Test Equipment-. 
Thyratrons -Photo -Cell Equipment -Radio Compass -H.F. Heating - 
Electronic Shaping Ciredts- Electron Microscope -Electric Strain Gauges - 
Inter- Communicators -Radio Servicing Techniques- Servicing Printed Circuits. 
Price for the complete course. Only 39/8. Plus postage 116. 
Graduates of the Eleetronioe Course can quality for a oertidnate-details lent 
with sash order. 
Io. S. TELEVISION COURSE. Effect of Misadjusted controls- Pictures of 
various faults -Service adjustments- Circuit Faults Indicated by a Poor 
Pattern -Finding Bad Valves by observing Picture Faults- Separate Channel 
LP. System- Interearrier I.F. System -Negative Picture-Interference- 
Antenna Principles and Practices -U.B.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 AmpBBer -D.C. Restorer Circuit -Automatic Gaio 
Control Circuits- Oscillators- Deflection Coils -Automatic Frequency Control 
Ckodte- Analysle of Stagger Tuned I.F. Receiver -Analysis of Three Inter - 
Carrier Type Receivers -The Vertical Deflection Circuit -The Horizontal 
Deflection Circuit -Waveforms -Schematics of various sections of a T.V. - 
U.H.F. Converters and Tuners -T.V. Test Equipment and Alignment- Analyels 
et Various Problems. 
Pries for the complete course. Only 36/ -. Plus postage 1/6. 

UNCONDITIONALLY GUARANTEED TO GIVE COMPLETE SATISFACTION 
You most be convinced that this is the best value you have ever seen in I:lee- 
Wanic, Radio or T.V. Training, otherwise you can return the course for have 
your money refunded if sent with order) after you have examined it in Your 
on home for a full seven days. 
17 YOU BEND CASH WITH ORDER WE WILL INCLUDE A FREE 70 PAGE 
BOOK. Tick on the coupon one book for each course ordered with full cash. 

RADIO SERVICING FAULT FINDING BOOK. TELEVISION FAULT 
BOOK. OSCILLOSCOPE BOOK. 
These free books are authoritative, and loaded with Information. Would 
soet at least 5/- each if bought separately-by sending cash you reduce books 
keeping and other costs, which savings we pass back to you! 

FREE TRIAL OFFERI 
Pay only 5/. per week if you wish- Clip coupon right note for this special offer. 

To: Sim -Teak Book Company, Dept. CW1, Gatee's Mill, West End, Southampton. 
Hants. 

Please send the !slowing courses for a full seven day's triaL 
le. L RADIO COURSE. No. 2. ELECTRONICS COURU. 

37/6, inni. postage. 411 loci. postage. 

In. S. TELEVISION COURSE. 
37/6, incl. postage. 

(Free trial customers tick only one please). 

If not delighted, I may return the course poetpaid without further obligation 
on my part. Otherwise 1 will pay each price OR 5/- weekly until purchase 
price plus I/O service charge has been paid. 

Tick here if enclosing full pt chase price. 

Please send me FREE. RADIO FAULT FINDING BOOK. 

FREE. T.L. FAULT FINDING BOOK. FREE. OSCILLOSCOPE BOOK. 

Amount enclosed I............_........... 

I understand that you will refund this money in full if I am not 100% satisfied. 
Overseas customers please send full amount (Including Ireland). 

IAME 

ADDRESS 

City 

June, 1964 

OSMOR 
CHANGE OF ADDRESS 

To 

540 PURLEY WAY 

CROYDON 
(NEAR AIRPORT) 

SURREY 

Telephone 

CROydon 5148 -9 

GUITAR AMPLIFIERS WITH TREMOLO 
HIGH FIDELITY UNITS WITH I I.rRA LINEAR PUSH 

PULL OU'l'P UT' 

We believe these amplifiers to be the most comprehensive 
to be offered at such reasonable prices. 

Five sack 
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 le 
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 
gainfor 

remote 
control. 

tremolo 
Tremolo 

sw>ttchfnc. Outputs for 3 and 15 
socket 
ohms 

speakers. Valves used in the 30 watt amplifier ECC83, ECC83, 
EL34, EL114, GZ34. In the 15 watt amplifier ECC83. ECC83, 
ELM, EL84, EZ81. An extra valve ECC83 is used in the tremolo 
circuit. Supplied as a kit or factory built. The kit includes 
full step by step instructions and all parts, with fully punched 
chassis. The chassis is complete with baseplate and is solidly 
made of 18 gauge steel, finished silver grey hammer. Size 
12 x 8 x 61 inches high. 
PRICES - 
30 watt with tremolo. Kit £12.10.0. Factory built £15.10.0. 
30 watt less tremolo. Kit £11.10.0. Factory built £14.10.0. 
15 watt with tremolo. Kit £9.10.0. Factory built £12.10.0. 
15 watt less tremolo. Kit £8.10.0. Factory built £11.10.0. 
Add carriage 10 /- any amplifier. Send for free descriptive leaflet. 
STROUD AUDIO, Paganhill Lane, Stroud. Glos. Stroud 785 
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Tubes HIGHEST QUALITY - 
COMPARE OUR PRICES 

GUARANTEED 
Darr. & Ina. 

MOST DULLARD, 
MAZDA, COSSOR, 
EMITRON, EMI - 
SCOPE, BRIMAR, 
FERRANTI TYPES. 
PROCESSED IN 

OUR OWN 
FACTORY 

l'.... 
0 Months 

12. £2. 0.0 
14in. £2.10.0 
15-17 i n. £3. 5.0 
21 in. £3.15.0 

12 Months 

£3. 0.0 
£4.10.0 
£4. 5.0 
£5.15.0 

NEW TYPES 
MW 31)74 

£3.15.0 
MW 36/24 
£4.15.0 
CRM 172 
MW 43184 

£6.0.0 

çKCO L.O.P.T. Unused replacements 
for Perspex cased 1954/7 models, 
complete with E,ILT, rect. 39/_ unrepeatable. a7.7 

CO -AX, low lose, QÓ0. 25 4EÌ8. 11 /6, 50 yds., 221 -. 1 

Co-ax Plugs, 1/3. Wall outlet boxes 3/6. 

SPECIAL C.H.T. OFFER 
Due to huge Bulk Special Purchase 
we are offering MW 31-74 Tubes at 
the unrepeatable price of 29/ -. MW 
38/34 ditto, 39/ -, P.P. 12/6. The 
above are guaranteed for 6 months. 

liall8PEAKERII. 313 Top Makes. 

glu. 7/6 5Ìm 8/6 ß1n. 7 x 4Ìn. 

CONNECTING WIRE 
P.V.U. Bright colours. Five 4/ 26ft. colts only. Y 
3 VALVE AMPLIFIERS 
Kit of new parts, consisting chassis, 
mains and Output transformers, valves 
(P61, 0000, 6E501 and all components. 
With full Instructions for making high 
gain amplitler with separate base and 
treble controle, negative feed- 2aa/ 
back, etc. Truly unusual value at .77 

MAINS TRANSFORMERS 
Excellent Quality Guaranteed. 
Upright mounting 250 -0-250 V 
60 mA, 0,3 V 3 A (MOmA 12/6) 9/6 Ditto semi- shrouded 9/8., 

13 CHANNEL T.V.s 
Table Models. Famous Makes. Abso- 
lutely Complete. These sets are un- 
equalled In value due to huge purchase 
direct from source. They are untested 
and not guaranteed to be In working 
order. Carr. etc. 15/-, 

P4in £4.19.0 
LEAK AMPLIFIER SNIPS 

Due to a fortunate purchase we are able 
to make the tollowiag unrepeatable 
offers. All Amplifiers have line matching 
Output Transformers (Tranalormers to 
match these Amplifiers to 150 Speakers 
can be supplied at 22/8 each). 
TL /12 WATT (slightly used) 
TL /25 WATT (new) 

210 
215 

TL /50 WATT (slightly need) 218 
Psmphonie 60 watt Amplifiers, 
oomplete with pre -amp £29 
(Note -These Leak Amplifiers all have 
the added facility of volume and tone 
controls so that they can be used without 
a pre -amp. it very high gain is not 
required. 

BULK BARGAINS * 
12 POTS. Popular values. 5E co 
2 Meg. Unused, mixed, pre - 4/6 set, long sp., switch, eta 
CONDENSERS. 25 Mixed. Electrolytic. 
Many popular sizes. List 
Value £5. Our Price 10 / 
100 RESISTORS 6/6 
Excellent. Size. f -3 watt. 

100 CONDENSERS 9/6 
Miniature Ceramic and Oliver Mica 
Condensers, 3 pP' to 5,000 ph'. LOST 
VALUE OVER PS. 

25 TAG STRIPS 4/- 
2, 4, 8. 8 way etc. Unused. 

100 HI STABS 9/6 
1% to 5% 1000 to 5Mß. 

TRANSISTORS 
GUARANTEED TOP QUALITY 

Huge reduction. Red Spot 
1 /6 standard L.F. type now only V 

White Spot KY 2/- 
Mallard Matched Output Kits 12/6 
00011) and 2.000101 
R.F. Kite (0044, 004504.12/6 
3 transistors 
ÁF114 8/- 0C44 5/b 
AF115 7/8 0C46 6/b 
AF116 7/6 0072 5/6 
ÁF117 7/- OC31 5/b 
AF127 9/6 OC81D 5/6 
OC2d 12 /8 OC82 64- 
OC3d 141 - 0C170 bit 

0C171 816 

GERMANIUM DIODES 
General Purpose miniature detector, 
ANAL, etc. 8d. or 6/6 doz. 

Gold Bonded highest quality. Indi- 
vidually tented. 1 /w 
t1/6 dos. 

SILICON RECTIFIERS 
Guaranteed Performance. Top Make. 
Tested 2511í' working. 
100mA 3 rf 150mA 
3 for 5/61 / I3 for 19 /8/ 7/6 

NEW SHOP 
SOUTHAMPTON 

Open in Large Premises 
WE LOOK FORWARD TO 
OFFERING YOU A FIRST 
CLASS SERVICE. Please note 
the address. 

72 EAST STREET 
Tot. 25861) 

With widest Stooks, Keenest 
Prises: T.V.s Radio., Valves, 
'Transistors, hi -1 Equipment, 
Loudspeakers, Auteehaugers, 
Cablo,, Components, ere, 

4 watt AMPLIFIER 
excellent amplifier with high gam 
preamp stage, 10F3 driving 10P14 
,utput stage, complete with Sin. 
speaker. In attraotive 2 -tone ease. 
Tone control, negative teed -back, 
ready- for immediate use, indivi- 
dually tested. Amazing volume and 
clarity, ideal tor guitars, record 
players, p.a. in small halls, baby 
alarma, etc. Easily worth £5. Our 
prise while stocks last, 47/6 Corr., Packing, eto. 4/- Y 

ENQUIRIES WELCOMED 
Quantity Prices or Quotes for items 
not listed, particularly rare values. 
TELEPHONE C.O.D. ORDERS 
DISPATCHED THE SAME DAY. 
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GUARANTEED 

*VALVES* 
by return of post 

THE MOST ATTRACTIVE COMPETITIVE VALVE 
LIST IN THE COUNTRY 

All valves are new and unused unless otherwise advised 

POST 
1 Valve 60., 2-11, 1/-. 
FREE for 12 or more 

valves. 

3 MONTHS 
GUARANTEE 
In writing wan 

every valve. 

FREE THANBIT IN- 
SURANCE. Setlefactlon 
or Money back Guaran- 
tee on Goods H returned 

within 14 days. 

OZ4 416 
1A7GT 81b 
1CSGT 7/6 
1D6 71- 
1D6 819 
1H601 8/9 
1L4 3/- 
1LD6 810 
1LN5 41- 
1NbGT 819 
1RS 518 
lII6 BI- 
124 718 

114 3Ì 
2D21 5I8 
3A4 4/- 
3AS Cl- 
3Dß 41- 
304 5/- 
364 5l- 
3V4 51- 
5R4ISY 5/- 
5T4 81- 
51.14á 4/- 
5V4G 7/6 
628G 4/9 
5Y3GT 4/- 
6Y40 9/6 
624 9/- 
624G 7/- 
5Z4áT 9/8 
013oL2 9/- 
8Ad S/B 
6A7 6/- 
BA80 5/- 
BASGT 12/6 
8AC7 SI- 
BAGS 2/9 
BAG7 8/9 
OAKS 4/3 
6AL6 3/3 
GAMES SI- 
0AQ5 E/- 
SATO bl- 
CAW) 7/- 
BAVE 5/9 
607 816 
MO 3/- 

BBEB SSe 

82000 16/- 

6BJ6g 5/- 

BHR8 9/8 

8BW7 5/- 
804 2/3 
80(i 5/8 

6C9 11!8 

BCH60 
18/t 

CDS 9Ì8 
6D8 3/- 
BFl 418 
6F8 718 
6F13 4/3 
MO 316 
6F14 1/8 
8F15 9/6 
6F19 81- 
gF32 4/9 
BF33 9/- 
8H8 1/8 
675 4/3 
035G 8/- 
8J6GT 413 
878 2/6 
837 816 
837G 4/9 
6770T 7/6 
8K9GT 6/- 
8K7 5/9 

6K'7ß 2/--20D1 
8K70T 4/8 
BKBtt 61- 
bKBGT 8/3 
6E26 918 
8L1 9/t 
dLd -/6 

OLGO 816 
dL13 7/9 
6L19 12/6 
BLD20 7/B 
6N7 7/6 

dP25 816 
6P38 919 
06141870, 242. 

OQ7GT Si. 
8R7ß 9/- 
60A7 5/6 
68C7 4/9 
8507 4/5 
6S117 6S7 3/- 
0637 6/- 
68K7 b/- 
BSL7GT 5/I 
8SN7GT 418 
6S07 619 
8367 818 
8II4GT 8/- 
BVBG 418 
BVBGT 8/- 
6E4 4/0 
6X50 S/- 
BX50T 6/6 
7B6 9I- 
787 6/6 
7C6 71- 
7C6 -18 
7H7 5/- 
7R7 15/- 
757 819 
7Y4 416 
7Z4 5/- 
8D3 3/- 
1001 9i- 
10C2 15/- 
1011 7¡6 
10F9 10/8 

10LD11141C 
10P13 12/b 

10P18 718 

12A115 B/- 

1P2lltB 
111- 

8 

1SÁ48 9S8 

IAN 613 

12BA6 
We 

l- 

12BH7 8j9 
12C3 5/6 
12E1 17l8 
12H8 118 
12JSGT 313 
12370T 81- 
12K7GT 416 
12K8 9/9 
12K30T 9/6 
120701 416 
123A7 813 
12887 4/8 
126H7 8/6 
12837 5/8 
128E7 2/9 
12SN7ßT8/9 
123Q7 7/8 
12D3 5/8 
1487 14/8 
19AQ6 7/9 
19BG6 14/- 

819 
20F2 918 
20L1 15/- 
20P1 9/8 
20P3 11/- 
20P4 161- 
20P5 11/6 
25A8G 81- 
26LOGT 8/- 
26Y8G 8/. 
26Z4G 71- 
SbZS B/- 
25Z6Q 8/- 
27SII 17/0 

SOCoCIb 918 
532110 

SOFb 10/6 
30FL1 10/6 
30L1 51- 
30L15 1216 
30P4 916 
30P12 71- 
30P19 141- 
30PL1 10/6 

CI 12/3 
20PL14 12/3 
SS(%6 8/6 
35L60T 7/- 
35W4 5/- 
S624GT BI- 
35Z6ßT B/- 
41 BIB 
42 
SON 7/9 
SOCS 8/8 
SOLOIST e/- 
53KU 9/6 
61BT 1718 
81SPT 11/- 
SBT 13/8 
75 6(8 
78 41- 
80 bl- 
88 9/8 
186BT 1818 
1858TA19/6 
807(A) SI- 
807E 419 

53`2 14/- 
866A 1216 

956 218 

1625 5I6 

9001 2I0 

9003 bÌ9 

AZ31 6/8 

B 041 4¡8 

CCH36 12- 
CL'33 9/- 
CY31 7/8 
D77 g/8 
DA30 11/8 
DAM 9/9 
DAF91 4/8 
DAF98 el- 
DF33 818 
DF91 3/- 
DF98 8/- 
DF97 7/0 
DH63 5/6 
DH78 918 
DK32 9/8 
DK91 5/8 
DK92 618 
DK98 818 
DL83 7/8 
DL35 718 
DL88 9/- 

DL7o 61- 
DL82 9/- 
01.92 b- 
DL94 6 
DL9d 6- 
EA50 1 
EABC80 8 
EAC91 4- 
6AF41 6/g 
EAF42 8 
EB34 90. 
E841 6- 
EB91 Y- 
EBC83 4l9 
EBC41 0614 

EHC81 
ESP80 818 
E2F83 7/8 
EBF89 8/8 
EBL21 111- 
EHLSl 17/6 
E062 419 
EC91 4/6 
EC92 816 
ECC31 7I6 
ECC32 4/- 
ECC33 418 
ECC34 9/- 
ECC35 6/- 
ECC40 8/6 
EOC81 4/9 
ECC89 4/B 
ECC88 413 
ECC84 6/6 
ECCSb 6/- 
ECC88 11/6 
ECFSO 6/- 
ECF82 7/- 
ECH21 11/- 
ECH36 81- 
ECH48 8/- 
ECHS1 6/- 
ECH82 el- 
ECL80 6/- 
ECL82 7/8 
ECL88 10/- 
ECL86 10/- 
EPße 8/- 
EF36 6. 
EF39 3/3 

EF41 8/9 

EF50-BR116 
EFF54(A) 

3/3 

EF'BS 6!8 

EFBB ¡/g 
Ep8Q21 

Eg184 8Ì- 
EKS2 7/8 
EL32 3/9 
EL33 61- 
EL39 101- 
E7'86 O/- 
EL38 12/6 
EL41 7/8 
EL42 8l- 
EL81 8/9 
EL84 4/8. 
EL95 9/9 
ELM 7/- 
EL95 5/- 
EM34 8/9 
EM80 6/6 
BMW 6/6 
EM84 8/- 
EM85 8/- 
BNS1 16/- 

EY61 7/- 
EY86 3/8 
EYSB 8/- 

6 EZ40 5/8 
EZ41 6/9 

8 EZ80 5/6 
- EZ81 4/6 

FC4 8/- 
FW4/60g 7/- 

3 GT1C T2/6 
0282 101- 
BZ84 9/- 
HMO 9/6 

NH3093119Ì- - HVR2 9/- 
HT98 8/9 
KT53C 818 
KT36 14/- 
KT44 e/- 
KT65 17/8 
KT81 8/6 
KT83 4¡8 
KTBO 12/- 
KT7O 6I6 
1CT88 19/- 
KTW61 6I9 
gTW82 5/- 
KTW68 S/ 
gTZ88 ;¿l/- 
183 3/_ 

D/6 
MII14 7/- 
N37 '016 
1178 13/- 
NlOg 13/. 
9152 8/3 
P41 516 
Ptl1 819 
PAB080 7/- 
PCBB 181- 
PC97 719 
PCC84 6/8 
PCC86 4i/S 
PCC88 11/9 
PCC89 10/- 
PCC189 18/8 
PCF80 5/8 

pF84 J01- 
PCF96 7/8 

PCL83 H/3 

PC1L666 1/2 
PENQó é/g 

FENDS 4/6 

F 86 8%8 

TL81 1BI8 

PLBS 6/8 
PL84 H/8 
PLS80 B/8 
Pffi84 -9/6 
PX4 8/- 
PBE6 SI- 
PY31 81- 
PY82 lel- 
PY88 

Ni" PY30 0/6 
PY81 1/9 
PY82 SI- 
PY83 518 
PY88 8/8 
PY800 0I- 
FY801 g/8 
PZ30 9I6 
EIS 9/6 
B138 311- 
SP41 2/8 
8P81 8/- 

SU25 181- 
02150 418 
T41 819 
TDD4 7/- 
1714 7/6 
018 7/8 
U22 6/0 
1724 12/8 
1325 81- 
026 7/- 
OSl 71- 
1338 181- 
1335 12/8 

DU- 
1360 4/B 
052 4/9 
1176 4/- 
U78 41g 
U187 1216 
U191 9/- 
13581 816 
U282 141- 
13801 121- 
II309 8/6 
11323 g/- 
13339 1116 
0404 6/- 
II801 37/8 
mouse 6/- 
DAF42 B/- 
0B41 7/- 
iIHC41 616 
n17 11%801 el- 
IIHF80 8/tl 
13HF89 7/- 
IIHL21 B/- 
UC92 81- 
UCC24 B/- 
UCCBb 6/6 
13CF80 9I2 
DCI821 8/g 
13CH98 7/- 
DCH81 7I- 
IICL62 81- 
IICI.SS 10/- 
OFU 6/8 IIP42 7/- 
DF80 61- 
0Fß6 7/- 

IIp89 16/6 
UL41 "lO 

mill 181- 

MN 9/6 

vÚéG 8/6 

II1u8IB 1118 

á11 18Ì- 

IIY86 6Ìtl 

VP98 21- 
VP41 5/O 
VR106 61- VESSO 61- 
W78 Bi- Wgl 7/3 
X88 8/8 
X86 111- 
X08 7/9 
X81ffi BI- 
Y8g 6/- 
Z88 4/9 
Z66 618 

Sto,, 
TYPES 

NOT 
LISTED 
S.A.E. 
ENQ6. 

Post: '1 It,. `ii_, 4 Ilex. 2/8, 7 16=. 1/2 17 te, 4' -, eue. tC.O.D. 2 / -, extra). ALL TEM9 LESS 5% AND POST FREE IN DOZENS. 
RETAIL SHOP AND NEW HI -FI ROOM 

«I 350 -352 FRATTON ROAD, PORTSMOUTH. (,:!:::!1. 

ALL MAIL. ORDER, RETAIL SIIOP AND HI-FI ROOM 
1I -I2 NORTH ROAD, BRIGHTON. Tel. 67999 TECHNICAL TRADING C 

www.americanradiohistory.com

www.americanradiohistory.com


200 

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. 

PRACTICAL WIRELESS 

TRANSISTOR TRANSCEIVER 
Two way Trans. receivers. 9- Transistor 
superhet circuit, crystal controlled on both 

June, 1964 

CATALOGUE 
transmit and receive. Push -pull output. Now 84 pages fully 

Range up to 5 miles under best conditions. detailed and illustrated 
Supplied complete with batteries, Telescopic with hundreds a new 

aerials and leather cases. Overall sizes: items and barggains. 

6;. x 3 x I z inches. Sold in pairs. PRICE 216. Post Free. 

PRICE PER PAIR E25. P.P. 5' -. 

DEAC RECHARGEABLE 
BATTERIES 

18 volt IOOmA H 4 x lin. diameter. 
Brand new sleeved, 301 -. 
3.9 volt 450mA /H, 1216. 
All types easily split into any multiple 
of 1.2 volt. Brand new. 

* PT34 

* THL33 * EPIOK * ITI-2 * TPSS * EP3OK * 500 * EPSOK 

MULTI -METERS 
Multi -range test 
meters featuring easy 
to read scales and 
provided with full 
operating instruc- 
tions, lead and bat- 
teries. Suitable for 
amateurs, designers, 
repair shops, all do- 
mestic uses. Full 
details and specifica- 
tion in our catalogue. 

I Kohm /volt _..__ E2 5 0 
2 E2 9 6 
2 (illus.) E3 15 0 
IO _ L4 9 6 
20 ` ES 5 0 
20 ES 19 6 
30 __ L6 19 6 
30 L8 19 6 
SO E9 19 6 

SUBSTITUTION BOXES 
Capacitor Box. Provides 9 standard 
values from 0.001 to 0.22 mfd at 
600 volt working, 29/6. 
Resistor Box. Provides 24 standard 
values at I watt, 15 ohms to IO meg., 
3716. 

Each box fully calibrated with insulated 
leads. Invaluable for service and design. 

NOMBREX TEST EQUIPMENT 
All transistor 
portable units 
supplied with 
full instruc- 
tions. 

LEAFLETS 
ON 

REQUEST 

* 150 Kt /s to 350 Mc /s generator. RF 
Mod., AF. 8 ranges. Leads, batt. 
instructions, [9.10.0. * Resistance /Capacitance Bridge. 1 pF to 
100mFd and I ohm to IOOmeg. leakage. 
PF Tests, with batt. and instructions, 
[8.5.0. * Transistorised Power Supply. Gives 
any voltage I to 15 D.C. up to 0.1 amp. 
From Mains, [6.10.0. * Audio Generator, IO c/s to 100,000 c /s. 
Sine and square wave. With batt. and 
instructions. [16.15.0. * Inductance Bridge. I micro Henry to 
IOOH. in 4 ranges. Q and tan measure- 
ments. With bats. and instrs. LIB. 

HI -F1 SPEAKERS 
CX300 12 inch 25 watt ... 12 Gns. 
CRIME 12 inch 20 watt 8 Gns. 
CR3OAE 12 inch 20 watt 

triple range ... ... ... IO Gns. 
8A7 8 inch 6 watt ... 79'6 
10 watt Horn Tweeter .. 29'6 
20 watt Rect. Horn Tweeter 69/6 

RECORDING TAPE 
Sin. 600ft. 1216; Sin. 900ft., ISf -; 7in. 
1,200ft., 1816; 7in. 1,800ft., 251 -; 7in. 
2,400ft., 2716, Excellent quality. 

QUARTZ CRYSTALS 
100 Kc 's 3 Pin ___..._ - 151- ea. 
500 Kc s 2 Pin -- 15/- 
455 Kc ;s (AR88)..._ 1216 

5000 Kc /s 2 Pin I0/- 
10 Mc /s 2 Pin I51- 
27 Mt /s Radio Control_ ._..151- 
456 Kc /s HRO..._..._..._..-___._._.._15/- 
(Over 600 Frequencies in Stock for 
all purposes. Catalogue on request.) 

MAINS AND BATTERY 
RECORD AND TAPE DECKS 

All Decks Complete with Cartridges * BSR UAI4 4 -speed Auto..__ E5 16 9 * BSR UAIS 4 -speed Auto... E6 19 6 * Garrard Autoslim Auto. E6 IO 0 * Unplugable Hd. Versn. Auto. £6 19 6 * Stereo Version Auto. E7 19 6 * SRPIO 4 -speed Single Player E5 5 0 * BSR GU7 4 -speed Single 
Player _ 5 gns. * Garrard AT6 with Stereo 
Cartridge Autochanger _ ...... _ EIO 19 6 * AT6 Mono 10 gns. * Collaro 2 -track Studio Deck EIO IO 0 * 4 -track Deck E13 19 6 

P. & P. 3r6 any type above. * 9 volt Starr, 45 r.p.m..._._- -.3916 * 45 or 33 r.p.m. Starr 9V_ 92/6 * 45 r.p.m. Garrard, 6V.____ 351- * 4 -speed B.S.R. 9V ......... gns. * Garrard 9V. 2- speed, 2 -track 
Tape Deck with casette ......__ Ell IS 0 

P. & P. 216 any of above. 

TO BUILD YOURSELF 
Sinclair Slimline Personal Radior.4916 
Sinclair Micro- 6..._...__--- _ --S916 
Sinclair Micro Injector -- 2716 
Quintet M /LW -5_ -79x6. P.P 21-. 
PW -6 Superhet __- E7 19 6 

PW Shortwave 2 9916. P.P. 216. 

Leaflet and details on request 

ALL PARTS IN STOCK FOR 
PW SHORTWAVE TRANSIS- 
TOR CONVERTER. As per Feb. 
Edition 1964. 

CRYSTAL MICROPHONES 
Acos 39 -1 Stick Microphone..._.._.._ ...... 32 /6 

Atos 60 -I Stick Microphone..._ ___ 27'6 
Atos 40 Deck Microphone 
Aros 45 Hand Microphone...__ 
Lapel /Hand Microphone..._.____ 
IOOC Stick with Stand __- 
BM3 Stick with Stand..._____ -49/6 
Lapel/Hand Magnetic _...- ___...816 

151- 
22/6 
1216 
3916 

MINIATURE PANEL METERS 
50/50µA (D.C.) 39/6 '0 /5mA (D.C.) 2716 
'0 /50011A (D.C.) 3216 00/300V (D.C.) 27/6 
0 /111A (D.C.) 2716 "S" Meter 351 - 
All Brand New Boxed. 'Available Clear 
Plastic Front or Black Moulded. 
200µA D.C. Edge meter 6916 

I mA D.C. Edge meter 5916 
3z x I inch Front Panel. 

POCKET SOLDERING IRON. 30 
watts. 220/250 volts A.C. Complete with 
pointed bit, mains plug, carry pouch. 
14/6. P.P. 1/6. 

HEADPHONES 
2000 ohms 1216. 4000 ohms 141- 

All parts in stock for PW "Build and 
Learn." Quotations by return. 
Stereo Stethoscope Headset 251- 
Mono Stethoscope Types. Crystal 
1016. Magnetic 1216. 
Fully Retractable Car Aerial -Thief 
Proof, 351 -. 
PP3 Battery Eliminator, I816. 
Tape Demagnetiser, 2916. 
IK ohm Dynamit Microphone, 1216. 
8+Bohm Stereo Headphones, 6216. 
Transistor Signal Injector, 3916. 
Crystal Ovens, 6/12 volt 2216. 
12 inch 15 ohm Speaker, 351 -. 
DPI dynamic Mit. 50 k. with stand, 5216 
New range in stock. See catalogue. 
5 -Piece Hole Cutter for all chassis work 
lin. to Llin. with pouch 4916. 
Crystal Contact Micro- 
phone 1216 P.P. 9d. 
2K,-, -track Tape Head IV- P.P. 9d. 
Telephone Recording 
Attachment 1216 P.P. 9d. 
4- Channel Transistor Mixer 
Unit 5916 P.P. I /6. 
Tape Jack Radio Tuner 291- P.P. II -. 

MARTIN TRANSISTOR 
AUDIO KITS 

Unit I. Input Selector _ - 4716 
Unit 2. Pre -amplifier _ 3716 
Unit 3. 3- Channel Mixer _ ..... 7916 
Unit 4. Pre -amp. and Tone Control 6216 
Unit 5. 10 watt Amplifier -_ E5.12.6 
Unit 6. Mains Unit _......_.._. 5216 

Leaflet on request. 

4 Transistor 9 volt, 3 ohm, I watt. 
Amplifier. ___.Built 49/6 

Kit 3916 

FIELD STRENGTH METER 
Five channels cover I Mc to 200 Mc /s. 
Fitted 200 microamp meter for CW or 
RF. Indication and Earphone for A.F. 
Monitoring. Designed for checking all 
types of transmitters. Size 4 x 2; x 21in. 
Complete. Ready to Use, with instruction 
and telescopic aerial, 69/6. Post Free. 

RUN YOUR RADIO OR AMPLI- 
FIER FROM MAINS 

BATTERY ELIMINATORS AND 
CHARGERS 

I. For PP3 or equivalent 9 volt 
Pocket Radio Battery, 18/6. P.P. I1-. 
2. For PP4, PP7, PP9, 9 volt Portable 
Radio and Equipment. Supplies up to 
300mA, 49/6. P.P. 3L 
3. De Luxe version of No. I also 
charges PP3 type batteries. 

24/ -. P.P. II -. 

TEST LEAD KIT supplied in Pocket 
Pouch. Contains probes, leads, clips, etc. 

816. P.P. 9d. 

Full range of Goodmans, WB and 
Eagle Speakers and Tweeters in stock. 

EMI 2i inch Plastic Cone Tweeter 
3 5 ohms, 1716. P.P. 9d. 

Henry's Radio Ltd. 
PADdington 1008/9 

303 EDGWARE RD., LONDON W.2 
Open Monday to Sat. 9 -6. Thurs. I o'clock. 

PLEASE TURN TO BACK PAGE 
I 
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June, 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 

... 
1 

...} 

The Berkeley Loudspeaker Enclosure 
The Luxembourg Tuner ... 

The PW Troubadour ... 
The PW Everest Tuner 

The PW Britannic Two 
The PW Mercury Six ... 

The PW Regency ... 
The PW International Short Wave Two 

RECEIVERS 
The Tutor ... 

The Citizen ... 

Junior Crystal Set 

Dual -wave Crystal Diode 

Modern One -valver 

All -dry Three ... 

Modern Two -valver 

A.C. Band -pass Three ... 

A.C. Coronet -4 

A.C. /D.C. Coronet 

The PW Pocket Superhet 

PW94 

PW95 

PW96 

PW97 

PW98 

PW99 

PW 100 

PW 101 

sr- 

Sr- 

5I. 

716 

61- 

Sr- 

2r- 

216 

216 

3f6 

316 

4,- 

4 /_ 

41_ 

Sf- 

MISCELLANEOUS 
The PW 3 -speed Autogram ... ... 
The PW Monophonic Electric Organ 
The PW Roadfarer . 

The PT Band Ill TV converter 
The Mini -amp * 

The PT Olympic 
The PT Multimeter ,.. 

81- 

81- 

sr. 

If6 
51- 

716 

Sr- 

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 

Simole S.W. One -valver 

Pyramid One -valver 

BBC Special One -valver 

A One -val ver for America 

Short -Wave World Beater 

Standard Four Valve S.W. 

Enthusiast's Power Amplifier 

Standard Four Valve ... 

Listener's 5 -Watt Amplifier ... 
r 

PW30a 

PW38a 

PW88 

PW93 

AW387 

AW429 

AW436 

WM383 

WM387 

WM391 

WM 392 

216 

216 

216 

216 

216 

216 

316 

316 

3'6 

316 

316 

QUERY COUPON 
This coupon is available until 5th June, 1964. 
and must accompany all queries in accordance 
with the notice on our "Letters to the Editor" 

page. 

PRACTICAL WIRELESS, JUNE, 1964. 
L J 

Published on the 7th of each month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street. London. W.C.2. and 
printed In England by WATMOUGHS LIMITED. Idle. Bradford; and London. Sole Agents for Australia and New Zealand: GORDON & 
GOTCH (A /sia). Ltd. South Africa and Rhodesia: CENTRAL NEWS AGENCY. LTD. East Africa: EAST AFRICAN S'T'ANDARD LTD. 

Subscription rate including postage for one year: To any part of the World f1.9.0. 
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iv PRACTICAL WIRELESS June, 1964 

NEW ! 84 PAGE FULLY DETAILED AND ILLUSTRATED COMPONENTS - TRANSISTORS 
CATALOGUE. HUNDREDS OF NEW ITEMS AND O HI -F1 EQUIPMENT - VALVES 

PRICE REDUCTIONS. PRICE 216. POST FREE. TEST GEAR - CRYSTALS 

I 10 WATT TRANSISTOR HI -FI EQUIPMENT 
PERFORMANCE EQUAL TO 

I 
VALVE 

THE PI ICE 
OF 
AND 

FOUR 
VE 

MUCH LARGER. 
RESULTS WILL AMAZE 

Í 

.. iy 
' 

3 

' ,/I. 
I- 

h 
, 

PREAMPLIFIER 
For use with either - Hum Free - High 

YOU! POWER AMPLIFIERS. Two - - -_- a- versions. ± IdB 40 cis to 20 kris. L - 

60dB Feedback. 100rrV input ,Jt! 
and less than 0.259 distortion for 
10 watts output. U3 ant 15 ohm Nuacu re - 6a 

BASS. n. versions. Very low current. 
- lurex f 

6- Transistors and Rectifier. ,utumr. 

' . 1 ,l l C * 3 ohm 
10 

Watt. * 15 ohm 10 Watt. 
- (' BUILT £5.,I O.O BUILT £5.19.6 * Low Distortion. 

_ i * High Performance. 
P. P. 216. P. P. 216. * Mains or Battery. 

* MAINS UNIT -will rur 2- amplifiers for 3 ohm and * Low Noise Design. 
15 ohm. 6916, P.P. 216. Each type. * Mono or Stereo. ° 

Preamplifier Built. Dark Brown and Gold , 

AND CONTROL UNIT. t 
of above amplifiers or valve amplifiers £5. I 0.0 P.P. 21 -. 

Panel Plate. 816. ' 

Sensitivity - 8 Inputs between I.5mV GUARANTEED HIGH 4 and 300mV. For all pick -ups - Microphones, Tuners - Tape 
Replay. Separate treble and bass with cut and boost -4 position 

I 
Low Pass Filter - Volume etc. Panel size 9 a 2 =,in. Battery 

I operated or from power supply. 
CALL IN FOR DEMONSTRATION 

COMPLETE CIRCUITS 
WITH FULL DETAILS 

ON REQUEST 

PERFORMANCE UNITS. 4 

Trade Discounts 
Available. Send For f Details. Al 

MINIGRAM TRANSISTOR 
1 

PORTABLE RECORD PLAYER 
I Made by well known 

British manufacturer. Fea- 
cures ready built 4- transis- 
for printed circuit I watt 
amplifier, elliptical speaker 
and volume control. Low 

Iá current. Star, constant 

( : - speed 45 r.p.m. turntable 
¿ with crystal pick -up.Strong 

1 

moulded two colour cab- 
¡. met with handle. Plays 

- - 

Y 
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 79V6 P.P. 
- COST S1- (Battery 319). 
1 

MARTIN RECORDAKIT 
BUILD A QUALITY 

TAPE RECORDER 
Complete in every detail. 

Pre-built units -Coll- 
aro Studio Decks -Por- 
table Cabinets with spec- 
kers. 6 valve designs. 

STEREO TRANSISTOR INTEGRATED 
NEW! PRE- AMPLIFIER AND CONTROL 

UNIT 
9 Low noise 

Printed circuit 
design develo- 
Ped from above 
mono equip- 

, 

ment. 
Ganged con - 

troll, 8 inputs 

- 

,,, f 
° 

.; ®mè® -. .v,.. h . .- - -L TWO TRACK 
Total £26 PP. 
Cost 816. 

* per channel 
for all types of input. 4 

;Treble, bass, volume t 
d * PRICE BUILT 

FOUR TRACK I °selector, on/off mono- 1 

stereo etc. t P.P. c, 

0 £ 10. 19.6 316. Total £30 P.P. Designed for use with 
Cost 8 6. either of above 10 watt Dark Brown and Gold ') 

ALL AUDIOKITS IN ,ii. amplifiers. Panel Plate. 1216. 
STOCK 4 Amazing quality and * Leaflets on Request *4 value. (Available lune) 

iNEW! "CONVAIR" 
a,. 

'` i 
U, 

'vi o- *' 

r i 
ALL PARTS SOLD SEPARATELY 

(Available June) 
0 FOLLOWING A LINE OF QUALITY 

PUSH- BUTTON 
PORTABLE /CAR RADIO 

New printed circuit 6 -Trap- 
sistor 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 realisticf 

rice. 
New attractively designed por- 
table cabinet with horizontal 

and all stations marked 
Total Cost of ALL Parts 

£7.19.6 P.P. 
. 

AND VALUE IN PORTABLES 

VHF FM TRANSISTOR TUNER W) 
(As described in December 1963 Edition of 
"Radio Constructor "). * 5-Transistor. 

4 Diodes. * `: * Full coverage 87 
to 105 Mc /s. 

y 1' *AFC and AVC. 4!w a 
(fÿÿÿá 

d Printed circuit de- (ÿ -11 
0 sign of high sensiti- Wes, i " "- 8 8 J 

Vic and quality. Y q Y sV 
Ili Output for valve or i 

Size 
amplifiers. 

Size 3; x2 }x4in. , 

Simplified building ° instructions. All TOTAL £7 Q P.P. 
° sold separately. COST I 216. parts 

7- TRANSISTOR RECORD,'PLAYER ¡RADIOGRAM AMPLIFIER (Cabinet assembly 201- extra.) 
Detailed Circuit Book on Request. 0 4 watt peak output.. 

T °!fil e Full Treble and Bass boost and cut.4 SPECIAL, OFFERS 
0 40 c/s to 20 kc!s } 3 dB. 4 SCOTCH BOY TAPE. 3;in. L.P. complete 

Inputs for Pick -ups, Radio Tuners, .1 with spare spool. Sr-. P.P. 9d. 
c _ J Microphones, mixers. 4 MARRIOT TAPE HEADS. Type R /RP13, 

4.'',... 4 crack. Complete with Mullard P. MAG. erase {`if F'I TWOVERSIONSAVAILABLEII ring. 151 -. P. P. 9d. 
) 12/18 volt for 15 ohm speakers. 

,n (mains unit now 601- extra). , 9,12 volt for 3 ohm speakers 
x 

HENRYS 
f 

RADIO LTD. PADdington 1008!9. 

(mains unit 4916 extra). 303 EDGWARE ROAD, LONDON W.2. 
Size only 6 x 2! x tin. ) (Open Monday to Saturday all day 9 a.m. to 

Ideal for mains or battery, portable or Built Ready £5 P.P. 6 p.m. Half -day Thursday I p.m.) 
domestic record player, grams, etc. To Use .19.6 21 -, PLEASE TURN TO INSIDE PAGE 
Or car. 

° 

r, 

www.americanradiohistory.com

www.americanradiohistory.com



