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Model 8 Universal 
SOLDERING INSTRUMENTS A V o M E T E R 

EQUIPMENT 
FOR THE 
RADIO AMATEUR 

ILLUSTRATED 
List 64. ;" DETACHABLE BIT 

IN 

PROTECTIVE SHIELD 
List 700 

BRIT. & FOR. PATS. 

Sales & Service 
APPLY DIRECT FOR CATALOGUE 

TO 

ADCOLA PRODUCTS LTD 
ADCOLA HOUSE 
GAUDEN ROAD, LONDON, S.W.4 
Telephones Telegrams 
MACaulay 4272 & 3101 SOLJOINT LONDON SW4 

Designed for Dependability 
The Model 8 Universal Avo Meter is a high sensitivity 

multi -range a.c. /d.c. electrical testing instrument pro- 
viding thirty ranges of readings on a 5 -inch hand cali- 
brated scale. Range selection is effected by two rotary 
switches for a.c. and d.c. respectively. 

The instrument has a sensitivity of 20,000 ohms per 
volt on d.c. voltage ranges and 1,000 ohms per volt on 
a.c. from the 100 -volt range upwards, and meets the 
accuracy requirements of B.S.S.89/1954 for 5 -inch 
scale length portable industrial instruments. It is ro- 
bust, compact, and simple to operate, and is protected 
by an automatic cut -out against damage through 
inadvertent electrical overload. 

VOLTAGE 
D.C.. A.C. 

CURRENT 
D.C. A.C. 

RESISTANCE 
First indication 0.512 
Maximum indication 20Mí2 

2.5V 2.5V 50µA IOOmA 0- 2,00012 (using 
10V 10V 250µA IA 0- 200,0000 f internal 
25V 25V ImA 2.5A 0 -20M0 batteries 

100V I00V IOmA IOA using 
250V 250V IOOmA - 0- 200M0 . external 
500V - IA - batteries 

1,000V 
2,500V 

I,000V 
2,500V 

IOA - 
DECIBELS 

-15d8 to 15dB 

Various ex ernal occ ssories are available for extending the above ranges 
of measurement. Leather torr ing cases are also available if required 

Dimensions: Bi' x 71" x 41'. Weight: 61 Ib. 

Write for fully descriptive Folder or for 
complete Catalogue of AVO Instruments. 

LTD 
AVOCET HOUSE, 92 -96 VAUXHALL BRIDGE ROAD, 

LONDON, S.W.I Tel: VICtoria 3404 (12 lines) 

c or 
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TRANSISTORS 
GUARANTEED TOP QUALITY 

Huge reductions. Red Spot 

& DIODES 
GERMANIUM DIODES 

i 
standard L.F. type now /6 only {I 
White Spot R.F- 2/- 
Mallard Matched Output Kits 
(00810 and 2- 0081'e) 12/6 

.F. Hits 
0045 12/6 L), 3 traneialore 

General Purpose miniature de- 
tector, A.V.C. eta 8d. or 8/6 doe. 

Gold Bonded highest quality. 
Individually tested. 

1 
/- 

9/8 doz. 

SILICON POWER 
AF114 
AF115 

8/- 0244 
0C45 

5/6 
RECTIFIERS 

AF116 7/6 0272 5/6 
41117 7/- 0281 5/6 Guaranteed performance. Top 
AF127 OC81D 5/6 Make. Tested 250 V working. 
0226 
OCSB 

12/6 
14/- 

0082 
0C170 816 100mA 3/9 250mA 7/6 

0C171 8/6 (3 for 9/8) (3 for 19/6) 

3 VALVE AMPLIFIERS 
Kit of new parts, consisting chassis, 
mains and output transformers, valves 
(P61, 1.06G. 6X50) and all components. 
With full instructions for making high 
gain amplifier with separate base and 
treble controls, negative feed - ()GI. 
back. etc. Truly unusual value at 

I LINE TRANS. e.t.e. 
enquiries. 

Huoge quantity, most 29 /- m kas at only 1..7 

TURRET TUNERS 
Most makes, your choice if avail- 
able. with valves 16/ -, less. valves 
10) , si.A.E, enquiries. 

CO -AZ, low loss, Od. yd.. 25 yds., 
11/8. 50 yds., 22/ -. 100 yds., 42/4 
Co-ax Plugs, 1(3. Wall outlet boxes 3 /6, 

SPECIAL C.R.T. OFFER 
Due to huge Bulk Special Purchase 
we are offering MW 31 -74 Tubes at 
the unrepeatable price of 29f -. MW 
36/34 ditto. 39/ -. P.P. 12/15. The 
above are guaranteed for 5 months. 

LOUDSPEA RS. 30 Top Makes. 
6 /in. 7 / 6 Si- 

O /b` 
8Ìn. 7 x 41n. O 

Tu bes 
Carr. & Ins. 12/6. 

MOST MOLLARD, 
MAZDA, COSSOR, 
EMITRON, EMI - 
SCOPE, BEIMAR, 
FERRANTI TYPES, 
PROCESSED IN 

OUR OWN 
FACTORY 

MAINS TRANSFORMERS 
Excellent Quality. Guaranteed. 
Upright mounting 250 -0 -260 V 9/6 60 mA, 6.3 V 3 A. V 
Ditta semi- shrouded 9/6. Ditto up- 
right 80 mA 12/6. 

TWEETERS 
Famous German electrostatic í,01175 
easily fitted without extra tran..o : s 
into existing radi,.s. loud- 4/6 speakers, et,-. Y l! 

AM /FM TUNING 
CONDENSERS 

400 + 400 pit' and 15 i- It 1,0. Top 
aality. Ideal for communications 

receivers to give bandspread on am- 
ateur bands. Built -in slow 5/6 motion. J 

CONNECTING WIRE 
Beight colours. Five A / 

25ft. toile only 4 

MIDGET TRIMMERS 
3 -30 pF. ceramic base standard 6d. receiver type. (6 for 2/6) 

HIGHEST QUALITY - 
COMPARE OUR PRICES 

GUARANTEED NEWTYPES 

6 Months 12 Months 

12in. £2. 0.0 £3. 0.0 

14in. £2.10.0 £3.10.0 

15-17in.£3. 5.0 £4. 5.0 

21 in. £3.15.0 £5.15.0 

MW 31174 

£3.15.0 
MW 38/24 
£4.15.0 
CRM 172 

MW 43/64 
£6.0.0 

BULK BARGAINS 
12 POTS. Popular values. 5K to 
2 Meg. Unused, mixed, pre- 416 et, long p.. switched, etc. 
CONDENSERS. 25 Mixed. Electrolytic. 
Many popular sizes. List 
Value £5. Our Price I0 /- 
100 RESISTORS 6/6 
Excellent. Sixes ï -3 watt. 

100 CONDENSERS 9/6 
Miniature Ceramic and Silver Mica 
Condensers, 3 pF to 5,000 pF. LIST 
VALUE OVER a5. 

25 TAG STRIPS 4/- 
2, 4, 6, 8 way etc. Unused. 

100 HI STABS 
1% to 5% 1000 to 5M (1. 

9/6 

ITELEPHONE C.O.D. ORDERS 
DISPATCHED THE SAME DAY. 

VALUE! 
4 watt AMPLIFIERS 
excellent amplifier with 
high gain preamp stage, 
10F3 driving 10P14 output 
stage, complete with Bin. 
speaker. In attractive 2- 
tone case. Tone control, 
negative feed -back, ready 
for immediate use, indivi- 
dually tested. Amazing 
volume and clarity Ideal 
for guitars, record players, 
P.a. 

etc. Easily worth £5 
Our price whilst 
stocks last. Carr. 45/- 
Packing etc. 7/6. 

ENQUIRIES WELCOMED 
Quantity Prices or Quotes for Items 
not listed, particularly rare values 
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KEENER PRICES * 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 6d., 2-11, 1 /.. 
FREE for 12 of more 

valves 

3 MONTHS 
GUARANTEE 
In writing with 

every valve. 

FREE TRANSIT IN- 
SURANCE- Satisfaction 
or Money back Guaran- 
tee on Goods if returned 

within 14 days. 

OZA 
1A7GT 
1C5GT 
105 
106 
1H5GT 
1L4 
1LD5 
1LN5 
1N5GT 
195 
1S4 
135 
1T4 
1U5 
2021 
3A4 
3A5 
3136 
3Q4 
3S4 
3374 
5R4GY 
5T4 
504(1 
5V4G 
bY3G 
5Y3GT 
5Y4G 
524 
5Z4ß 
524ßT 
6/30L2 
6A6 
647 
6A8G 
6A8GT 
8AC7 
BAGS 
8AG7 
SAKI 
BALS 
BARB 
6AQ5 
6AT6 
6406 
BAVE 
697 
BB8G 
6BA6 
63E6 
6306G 
8BH6 
8328 
BBR7 
BBEB 
6BW6 
BBW7 
6C4 
6C5 
6C6 
6C9 
6C06G 
OCHO 
602 
603 
61)6 
611 
616 
616G 
6113 
6114 
61,15 
6119 
6132 
6133 
BHB 

8J5G 
(MGT 
818 
617GT 
837GT 
81160T 

4/9 

7/- 

9/8 

3/3 
41- 

4/6 
8/- 
4/9 
7I6 
3/9 
2/9 
5/3 
5l3 
4/- 
819 
4/- 
819 
4/9 
5l6 
8/9 
7/9 
419 
7/3 
419 
4/9 
9/9 
9/- 
7/- 
9/8 
,813 
3/9 
9l- 
819 

12/6 
31- 
2/6 
519 
4/9 
218 
2/9 
5/9 
51- 
6/- 
5/6 
8/- 
31- 
518 
SI- 

13/- 
5/6 
5/6 
81- 
81- 
6/6 
5/- 
2/3 
5l6 
3/- 

10/61213A6 
1816 

51- 
2/3 
8/8 
3l- 
8/6 
6/9 
4/8 
4/912X8 
9/8 
6/9 
5/6 
4/- 
4/- 
1/6 
419128E7 
31- 
4/312SQ7 
3/- 
4/613D3 
7/8 
8/- 

8K7 7/8 
611713 1/9 
8K7GT 4/3 
BH80 4/9 
BKBGT 8/3 
BK2S 9/6 
6L1 8 
61.6 7/8 
BLBG 6/6 
6L18 7/3 
6L19 12/6 
61020 5/9 
6N7 51- 
611 12/8 
13P25 7/- 
6P28 9/9 
6Q7G 5/8 
6Q7GT 7/9 
8R7G 61- 
8647 5/9 
BSC7 410 
65G7 4I8 
61H7 31- 
6857 5l- 

6SK7 418 
6SL7GT 5/9 
6SN7GT 4/9 
BSQ7 519 
6617 3/6 
804GT 9/3 
BVBG 4/3 
BVBGT 6/- 
61C4 416 
6%50 4/9 
13K6GT 6/- 
796 8/9 
797 7/3 
725 7/3 
728 7/- 
7137 5/9 
7E7 141- 
7Y4 5/- 
7Z4 5/- 
803 2/9 
1021 9/6 
1022 1218 
1011 6/9 
1019 101- 
10118 9/8 
101,1311 12/6 
10P13 8/3 
10114 9/6 
10118 819 
12A8 2/3 
12AH8 9/- 
12AT6 6/8 
124T7 3/9 
12A136 718 
12A07 4/3 

12AV8 8/9 
12A7I7 5/8 

6/8 
1213E8 618 

12BH7 7/- 
1228 8/9 

12E1 16/- 
12H6 1/9 
12J5GT 219 
12J7GT 7/9 
12K70T 4/6 

9/9 
12K8GT 8/9 
12Q7GT 4/6 
12SA7 819 
12SG7 319 
12S117 8/6 
12837 516 

4/8 
12SN7GT6/9 

8!- 
12591 4/9 

5/8 
194Q5 7/6 
19208 14/- 

2001 8/9 
2012 9/6 
201.1 1116 
20P1 9/6 
20P3 9/6 
2014 1316 
20P5 12/8 
25A60 7/9 
25L6GT 81- 
25Y50 719 
25Z4G 6/9 
25Z5 7/9 
25Z6G 61- 
275U 17/8 
3021 5/9 
30215 9/3 
3015 6/- 
30FL1 913 
301.1 5/6 
30L15 918 
3014 918 
30112 713 
30119 9/6 
SOPL1 819 
30PL13 819 
35C5 8I8 
85L6GT 7/3 
35W4 5/6 
352413T 4/9 
35Z9GT 6/9 
41 6/8 
42 5/9 
50135 6/9 
6005 6/9 
50L6GT 7/- 

6113T 17/6 
(12BT 1318 
75 4/9 
78 4/9 
80 5/3 
83 9/8 
18513T 19/6 
185BTA19/6 
807(A) 81- 
807E 5/9 
813 49/- 
832 14/- 
866A 11/6 
959 316 
955 2/3 
9155625 52//6- 

5783 7/6 
9001 3/- 
9002 4/3 
9003 5/9 
ATP4 2/- 
AZS1 6/9 
AZ41 6/6 
938 8l9 
C1C 81- 
CCH35 1218 
CL33 9/- 
21/31 6/9 
D77 2/3 
DA30 1116 
DAC32 8/- 
DAF91 4/6 
DAF98 6/9 
0133 81- 
0191 2/9 
0196 6/9 
0897 7/6 
DH83 5/6 
DH78 4/6 
1)K32 8/- 
DK91 4/9 
DH92 6/9 
DK98 7/8 
DL38 7/3 
DL35 7/- 
DL63 819 
DL75 8/-1EY88 

01.82 8/9 
01.92 4/9 
DL94 5/6 
DL96 8/9 
EA50 1/3 
EABC80 613 
EAC91 319 
EAF42 718 
9984 1/3 
E841 4/6 
E991 2/3 
E9233 5/9 
99241 7/6 
EBC81 819 
E9180 619 
E9183 7/9 
99189 7/6 
EBL21 el- 
E252 4/3 
E291 3/- 
E292 718 
E2231 713 
E2232 3/9 
E2233 4/9 
92234 9I- 
ECCSti 5/9 
ECC40 716 
ECC81 319 
ECM 4/3 
E2283 516 
ECC84 6/6 
ECC85 819 
ECC88 10/8 
ECM 619 
EC182 7/3 

ECH35 17/B 
ECH42 7/9 
ECH81 6/9 
ECH83 7/9 
ECL80 519 
ECL82 7/3 
ECL83 9/9 
ECL86 9/- 
E122 8/8 
E136 3/3 
EF37A 8/9 
EF39 4/6 
E140 9/9 
E141 6/9 
E142 5/9 
E150-B(AR113 

EF54) 3/3 
E180 3/9 
E185 518 
E186 619 

9189 5/9 
9191 2/9 
EF92 218 
E1183 819 
E1184 818.PLB20 
EK32 5/981884 
EL32 3/6 
EL33 7/- 
EL34 9/9 
E135 7/6 
EL38 11/8 
EL41 7/6 
EL42 7/9 
EL81 8/9 
EL84 5/6 
9185 7/9 
EL91 2/3 
E195 61- 
E3634 8/6 
E1180 6/9 
9E81 7/8 
EM84 8/- 
EM85 9/- 
REM 9/8 
EY51 6I91T41 
EY86 519 

91-1114 

EZ40 5/6 
EZ41 6/- 
EZ88 4/9 
EZ81 419 
FW41500719 
GT1C 919 
GZ32 7/3 
GZ34 10/6 
HABC80 9/8 
HL41DD 8/6 
HVR2 8l8 
KT32 el- 
KT33C 4/- 
KT36 14/- 
KT44 5/6 
KT55 17/8 
KT61 7/- 
KT83 4/8 
HMI 12/6 
KT76 7/9 
311/88 19/- 
KTW61 5/8 
KTW62 5/6 
KTW63 518 
KTZ63 5/9 
L8S 3/- 
LN152 6l9 
MU14 5/6 
N37 10/8 
N78 11/6 
N108 13/- 
N152 813 
P41 3/8 
P81 2/6 
PABC80 7/8 

PC97 18/s 
PCC84 5/8 
PCC85 7/3 P88 
PCC89 17/B 
PC2189 1018 
PCF80 5/9 
PC182 6/6 
PCF84 9/3 
P2F88 8/9 
PCL82 6/8 
PCL83 8/- 
PCL84 6/9 
PCL85 8/8 
PCL86 9/0 
PpEENN2545 3/6 

1E346 4/3 
PL33 916 
PL38 8/3 
PL38 15/- 
PLR 7/9 
PL82 5/3 
PL83 5/3 
PL84 5/9 

719 
9/3 

PX4 9/- 
P825 818 
P1131 61- 
P1/82 91- 
1Y33 9/. 
PY80 5/6 
PY81 5/3 
PY82 5/- 
PY83 81- 
PY88 81- 
PY800 7/3 
PZ30 9/8 
R18 9/6 
R19 7/9 
SP41 2l- 
SP61 2/- 
3025 18/- 
802150 4/6 

8/8 
TDD4 61- 

7/6 

018 7/6 
022 5/9 
024 12/6 
U25 8/9 
1128 7/8 
031 6/9 
033 14/- 
U35 12/6 
037 2313 
050 4/9 
052 419 
076 5/6 
078 4/6 
0107 12/6 
0191 9/6 
11281 9/- 
0282 12/6 
11301 11/6 
13309 6/8 
11329 9/- 
0339 9/8 
U403 919 
U404 5/9 
0801 16/8 
UABC80 619 
UAF42 7/. 
UB41 8/9 
03041 8/9 
UBC81 619 
132380 6/9 
035'89 7/3 
UBL21 1018 
11292 716 
112284 91- 
OC985 619 
021130 
02H21 191- 
UCH42 6/9 
OCH81 6/9 
UeL82 8/6 
CL83 9/6 
0141 7/6 
0142 5/3 
0180 8/9 
0186 7/- 
UF89 8/6 

44 141- 131.49 
UL46 8/9 
111.84 619 
UM80 8/6 
URIC 6l9 

007 818 
1108 11/6 

Ú8 18088 

UY41 5/9 

óP 4/9 

VPSS 2/3 
VP41 5/3 
VR105 5/8 
VR150 4/9 
W7B 4/9 
W 
K6131 111- 
K63 5/- 
K65 5/6 
%88 7/3 
R78M 111- 
878 211- 
%79 21/- 
Y83 5. 
Z88 4/9 
268 7/6 

100'e 
TYPES 

NOT 
LISTED 
S.A.E. 
ENQS. 

Poet: 2 lbs. 2 / -, 4 lbs 2/6, 7 lbs. 3/6,15 lbs 4 / -, eta (C.O.D. 21- extra). ALL ITEMS LESS 5% AND POST FREE IN DOZENS. 

TECHNICAL TRADING CO 

RETAIL SHOP AND NEW HI -FI ROOM TeL 
350 -352 FRATTON ROAD, PORTSMOUTH. (22834 

ALL MAIL ORDER, RETAIL SHOP AND HI -FI ROOM 

11 -12 NORTH ROAD, BRIGHTON. TeL 67999 
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Make Your ,4b//i' 
PAY 

UNLIMITED OPPORTUNITIES exist today for "getting 
on" . . , but only for the fully trained man. Let I.C.S. tuition 
develop your talents and help you to success. 

STUDY 18 EASY with I.C.S. guidance. The courses are 
thorough. Printed manuals, fully illustrated, make study simple 
and progress sure. 

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

Take the right course now 
ADVERTISING & ART 
Copywriting 
Layout Typography 
Commercial Illustrating 
Oil A Water Colour 

BUILDING & CIVIL ENG'ING 
Architecture, Bricklaying 
Building Construction 
Builder. Draughtsman 
Interior Decoration 
Quantity Surveying 
Heating d Ventilation 
Carpentry A Joinery 
COMMERCE 
Book. keeping 
A000untancy s Costing 
Business Training 
Office Training 
Purchasing, Storekeeping 
Secretaryship 
Shorthand A Typing 
Computer Programming 
Small Boeinese Owners 

DRAUGHTSMANSUIP 
Architectural, Mechanical 
Drawing Office Practice 
ELECTRONICS 
Computer A Maintenance 
Electronic Technicians 
Industrial Electronics 
FARMING 
Arable A Livestock 
Pig & Poultry Keeping 
Rabbits & ChlnchilW 

HORTICULTURE 
Rome Gardening 
Park Gardening 
Market Gardening 

MANAGEMENT 
Business Management 
Hotel Management 
Industrial Management 
Office Management 
Personnel Management 
Works Management 
Work Study 
Foremanship 

MECHANICAL & MOTOR ENG'ING 
Engineering Maths.. 
Diesel Engines, Welding 
Industrial Instrumentation 
Workshop Practice 
Refrigeration 
Motor Mechanics, etc. 

POLICE 
Entrance Examination 

PHOTOGRAPHY 
Practical Photography 

RADIO, TV & ELECTRICAL 
Servicing is Engineering 
Radio Construction (with Kite) 
P.M.G. Certificates 
Telecommunications 
Electricians 
Electrical Contracture 

SELLING 
Company Reps. 

GENERAL EDUCATION dales Management 
G.C.E. subjects M Ordinary a 

Marketlpg 
Advanced Level WRITING FOR PROFIT 
Good English Short -story Writing 
Foreign Languages Free -lance Journalism 
INTENSIVE COACHING for all principal examinations -G.C.E., Secretaryship, Accountancy, Engineering, Work Study, Management, Radio, Architecture and Surveying. 

Member of the Association of British Correspondence Colleges 

C/au 'odap» e I.C.S. way/ 
INTERNATIONAL CORRESPONDENCE SCHOOLS I 

(Dept. 172) 
Intertext House, Parkgate Rd., London, S.W.I I. 

Send FREE book on 

Name 

Addreu 

Occupation 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

January, 1964 

NEW YEAR 
STOCKROOMS MUST BE 

MINIATURE 

SPY CAMERA 
R Leather Carrying Case 
E and 6 Rolls of film. 

E ONLY 20/- 
NO MORE TO PAT 

AGENTS Makes this exclusive 
little camera is not toy but 

t in chromed steel and leather with 
19 mm. film takes 10 pictures - 
P. We extra. (C.O.D. extra.) 

World 
scoop yours 
precision 
minute 
slse 11 

r' ..- ' ¡ sue- 
r. 

i 'V 1 
.. .- 
- 

Shattering Purobase By Our FOREIGN 
for Only 20/-. This Exciting 

made photographic inetrmne, 
milli- SIagnifying Lens -each 

s lj 1 21n.-ONLY 20 / -, P. & 

stook No. 144 -BRAND NEW 55m. MOVING COIL LOUD - SPEAKERS. SPECIAL PRICE 9 /e. pine 1/6 P. t P. 30 ohms. 

Stock No. 145 -BRAND NEW ASSORTED RESISTORS in packets of Ion, 8/ -. plus 0d. P. A P. 
Stook No. 14e-4 PIN BATTERY PLUGS (Pits Ever Ready Batteries BI l4 etc.), 0 for 1 / -, plus 3d P. 5 P. 
Stook No. 147 -4 PIN SOCKET PANELS to St above, 3 for 1 / -, pins :Id. P. a P. 
Stook No. 143_2 PIN BATTERY PLUGS. 6 for 1 / -, plus 9d. P. A P. 
Stock No. 149- F'ERRITI'. Rolls buin. long by lin. diameter. Price 1/6, Prue 1/- P. o P. 
Stock No. 150 -4 WAY .SOCKET STRIPS. Takes Standard Wander Plugs. Li for 1 / -, plus 311. l'. -o P. 

Stook No. 161 -BRAND NEW 'PLESSEY" MOVING COIL SPEAKERS, 211n. 60 ohms. Matches Translator Direst -No O.P.T. 
needed. Special prices 12/6, plus 1/6 P. s P. 

Stank No. 162 -BRAND NEW H.F. TRANSISTORS. (Equivalent 
to 0071). OUR PRICE 2/9, plum Sd. P. A P. 

Stook No. 163 --BRAND NEW "EDISWAN" L.F. TRANSISTORS, 
TESTED, 1/6, plus 3d. P. A P. 

M, 64ÁM OR 4(R /AZ &WIRED 

All 

PRINTED 

FREE 

TRANSISTOR RADIO 
---- -- 

- "' i 

`Qsci 
,.,...; ) 

^ ` -. - me wain OVA ^ 
Completely portable, 

Anyone ca - l 
CIRCUIT PLAN. Send 36/r , plus 

:rl.islactiou guaranteed. (All parts 
HIGH SENSITIVITY HIDE 
WITH EACH SET. 

I;rvulutionary INTERNAL 
FERRITE AERIAL makes 
this aeueatioual pocket -size 
radio the beet money. 
saving bargain of all time. 
Powerful, superb tone and 
clarity. ensures perfect 
reception for all your 
favourite programmes. 

only 6t S s h Two -tone 
assemble with dimple 

2/e P. & P. (C.O.D. 2/- 
available separately). 

-AWAY EAR -PIECE GIVEN 

"OUR NEW 4 -STAGE MINUETTE" 
Build this newly -designed "MINUETTE" 4 -STAGE transistor 
set in very strong ready drilled ULTRA- MODERN CASE, size 30/- 
only e x 34 x tin. Uses three transistors and dicte and SELF - 
CONTAINED LOUDSPEAKER. Very 
sensitive, ideal or °Rice bedroom, -' ..'. 

holidays, etc. Months and months 
of listening listening oil an tld. battery. can 
be built FOR ONLY 30/- including 
PROPER CASE, miniature speaker, ? 

r 

ete. SIMPLE AB A.H.C. PICTORIAL 
STEP-BY-STEP PLANS etc., plus a 

nd packing 1/e (C.O.D ... - 

extra). Parts sold separately, priced 
parts list 11-. :.:. ro..... ,; '; 
D.D. of Huddersfield 
writes: -"l hove fitted all 
the parts and it is working 
wonderfully," 
M.B. of Wellingborough 
writes:-"I would like to 
say how pleased my son is 
with the radio. He has it 
working already. 
L. E. Crumlin writes: - 
"Thank you for the 'SAN 
REMO' radio parts which is far 
superior than expected." 

TERMS OF BUSINESS 
C.O.D. 2/6 extra, regret no 
C.O.D. under LI. Add extra 
postage for overseas. Special 
prices for quantity and the 
Trade. All goods guaranteed. 
Components, technical books 
Hi -Fi by Leak, Jason, Lorenz, 
Quad, etc., etc. Send S.A.E. 
for quotation or with any 
enquiry. 

CONCORD ELECTRONICS ' 
PERSONAL CALLERS WELCOME 
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CLEARANCE SALE- PRICES SLASHED 
CLEARED TO MAKE WAY FOR 1964 STOCKS 

Stook No. 101 -Few Only Al. \-- DUR - 
OLAR ALARMS. With croupit c ,f door 
and window microewitches and l',.ouecting 
W.rr etc. Advertised at 7 gun. 01.11 PRICE 
to clear 89/6, plus 3/- P. a P. 

Stook No. 102 -BRASS RIGHT ANGLE BRAC 
KETS, drilled with 2 hole. Approximately lin. 
square. Only 9d. a pair. 
Stook No. 103 -9 ONLY ELECTRIC SHOE 
BRUSHES. To clear 8/8, plue 1/6 P. & P. 

Stook No. 
TU NINO COILS with é reaction winding. 

MEDIUM 
Clearance e 

price 2/- each, plus Od. P. & P. 

Stock No. 105 -39 ONLY PRECISION CAMERAS. 
Taker 127 lil,n. To clear 8/6 each, plus 1/6 P. & P. 

Stock No. 108 -193 ONLY MINIATURE PI.AS- 
TIC RADIO CABINETS, complete with Chrome 
carrying Handles, Dial and tuning knob. Size 
52 x 32 x 12in. Clearance price only 5/8, plue 1/- 
P. & P. 
Stook No. 107- PRINTED CIRCUITS of 3 

Transistor Reflex Radio made to fit above radio, 
2/6, plus 1/6 P. a P. 
Stock No. 108 -MINIATURE PRINTED RADIO 
CABINETS, 5 x 31 if fin., 3/6 each to clear, plue 
6d. P. A P. 
Stock No. 109 -BEAUTIFUL MINIATURE 
SIZE PLASTIC RADIO CABINETS. Size 
5 x 3 x life. Printed and ready drilled. OUR 
PRICE 3/8, plue 1/- P. @ P. 
Stook No. 110 -MINIATURE PLASTIC RADIO 
CABINETS imprinted. Size 3 x 25 x lin., 2/6 
each to clear, plue 6d. P. @ P. 
Stook No. 111- BEAUTIFULLY MOULDED 
MINIATURE PLASTIC RADIO CABINETS, 
complete with tiny carrying handle and tuning 
knob. Size 4 x 21 a 1l in. Price to clear 8/6, plue 
1/- P. & P. 

Printed for 
aboo e cab! etloft oo transistor reflex radio 2/6, 
plue öd. P. a P. 
Stock No. 112- EXCEPTIONALLY GOOD 
LOOKING PLASTIC RADIO CABINETS 
"SLIM LINE ". Size 6 x 31 x 19ín. Clearance 
price 5/9, plus 9d. P. & P. 

AMAZING CIGARETTE RADIO 
only 18/6 

Complete set of parts, 
Amase your friends ! 
-this highly lenitive 
TRANSISTOR `CI- 
GARADIO" receives 
all medium wave 
stations clear and 
criep -holds ten cigar - 
ettee- weighs less than 
3 ozs. with cigarettes! 
Tiny battery inside 

costs 3d. and lasl.s over three month. This brilliant 
little novelty personal phone radio Is ideal for 
Bedside, News, Sports, 0111Oe. Can be built by 
anyone from one simple pictorial diagrams in an 
hour or two. All parto supplied for 18/6 (add 1/6 
P. @ P.). C.O.D. 2/- extra. (Parts sold separately, 
priced parts lists I / -I. 

Stock No. 113a- BEAUTIFU1. BLACK & GOLD 
READY DRILLED FRONT RADIO PANELS 
TO GO WITH THESE, 5/ -, piste l /-. P. @ P. 

Stook No. 114 -MINIATURE RADIO CABI- 
NETS IN GOLD but nndrilled. Size 41 x 3 x 1201. 

Give away price of 2/6, plus OJ P. a P. Special 
carrying cases for above at 1 /II,plue lid. P. & P. 

specified above, butlupright deuign, 2/6 each[, .peel ore a 
Slur tid. P. & P. 

Stook No, 115a-Special carrying ease for above 
at 1/6, plus 6d. P. @ P. 

Stook No. 116-ANOTHER TYPE RADIO 
CABINET, horizontal, 2/6 each, p us 6d. P. & P. 

Stock No. 125 -BRAND NEW MAGNETIC 
DEAN AID TYPE EARPIECES. complete 
with Plug and Socket. :3011 ohms. OUR 
SPECIAL PRICE 5/-, plus Od. P. a P. 

Stock No. 126 -BRAND NEW CRYSTAL 
DEAF AID TYPE EARPIECES. Our 
price 9/ -. plus Od. P. & P. 

Stock No. 128 -4in. PLASTIC CARRYING 
HANDLES with fixing screws, 6d. each, plus Od. 

P. A P. 
Stock No. 129 -BRAND NEW ASSORTED 
RADIO KNOBS including pointer types, 6/- a don 
plus 9d. I'. & P. 

Stook 
No. 
130. 

AUTOM AT JO 

CIGA(IETTE LIGHTER 
Instantly provides ready 
lit cigarette, witho'.rt the 
driver taking his eyes from the road. 
Heavily chromium plated case holds 10. 

Easily and simply fitted to any car's dash- 
board. Works nn 6 or 12 volts. Retail Price 
44/9. Special Clearance offer only 

0'ó,a. sold in minimum lots of 6. 1 
Carriage free. 

Stook No. 117 -477 SUB- M1NIATUItE THAN 
SISTOIL RADIO CASES (Plastic, undri..edl 
Size only 11 x 15 x lin., to Clear 1/- each. plus 
lid. P. & P. 
Stock No. 118 -SPRING TERRY CLIPS for 
holding Miniature Valves. Price for 3, 1/ -, plus 
lid. P. E I'. 
Stock No. 119 -72 ONLY MINIATURE 6 TAG 
COILS covering Medium Wave and Long Wave 
with reaction winding. Price to clear 3/- each, 
plus 6d. P. & P. 
Stock 

I s 
ABOVE butMcdiWav 

only 2/-e R plus 6d. P. & 

Stock No. 189. 

"VOLKSRADIO" 
POCKET RADIO 

ONLY I5,ß ..w 
Take - Over Bid 
makes this Fan- 
tastic Offer possible 
-the beautifully 
olnpt "5 Star 

Volkaradio" meas- 
uring 

r4/ 
x 25 

I tin a per- 
fectly-ill the bed - 

office, garden -over all medium waves 
find. Luxembourg). Under 14. hour running 
cost. Anyone can assemble it in 1. or 2 hours, 
using our simple AII (' plan. Complete set of 

parts. Only 15/ -, plus 1/6 P. & P. C.O.D. extra. 
(Parts can be bought separately). 

).-ti,tl 

Stook No. 
"CYLDON" ; 1250 Fi To clear 1/- each, to Pins 4d. 

P. @ P. 
Stook No. 138 -MINIATURE ACORN VALVES. 
Type 954. 9d. each. plus 6d. P. @ P. 

Stock No. 139 -6E7Ú BRAND NEW VALVES, 
2/9, plus 9d. P. @ P. 
Stock No. 140 -6C '6G VALVES, 4/6, plus 9d. 
P. @ P. 
Stook No. 141 -1L4 BRAND NEW VALVES, 
1/9. plus 6.1. P. t P. 

Stook No. 142-BRAND NEW B70 VALVE 
HOLDERS, Od., plus 4d.. P. A P. 

THE MINUTE 
TRANSISTOR 
RADIO 

MIAMI 
ONLY 1716 

Unbelievably small-out- 
rageously cheap. Yon 

will be amazed at he fine quality of tone and 
volume of this great little radio. Only a fantastic 
3' x 2; x 11ín. the MIAMI will bring Yon area[ 
entertainment for loud lei On an v i. battery. 
Simple assembly plan with each net. ONLY 17/8. 
YES 17 /title 

en 

Plus 2/6 P. & P. (C.O.D. 2/- extra). 
Satisfaction Guaranteed. Deminst rat iom given 
daily. Parts available separately if required. 

TERMS OF BUSINESS 

C.O.D. 2/O extra, regret No C.O.D. under £1. 

Add extra postage f.o' overseas. Special prices 
for quantity and the Trade. All goodo guaranteed. 
Components, technical books, Hi -Fi by Leak, 
Jason, Lorenz, Quad, etc. Send S.A.E. our 

quotation or with any enquiry. 

Stook No. 121 -MEDIUM WAVE LOOPSTICK 
COI LS with Variable Tuning Core, 73 only. 
To clear 2/9 each. plus 6d. P. & 1'. 

Stock No. 122 -FEW ONLY VARIABLE TUN - 
ING CONDENSER (Mica Dielectric) -.0005 mid., 
3/8, plc. lid. P. @ P. 
Stock No. 128 -173 RADIO DIALS. Printed 
Medium and Long Wave, Square Shape. Size 
41 x 31in. with central hole. Price 1 /6, plus 
3d. P. @ P. 
Stock No. 124 -SUB -MINIATURE DIODES, 
all brand new and tested. Clearance price 3 for 1/- 
plus 3d. P. & P. 

Stock No. 170 TRANSISTOR PK'T RADIOS 
BULK PURCHASE 
ENABLES US TO 

A MAKE THIS FAN- 
TASTIC OFFER 
-AND WITH 
MONEY BACK 

GUARANTEE III 
The "SAN REMO" 
.. so tuned that it 

brings the voices of 
star entertainers 
and vocalists dra- 
matically to life - 

ONLY 28/6 in your home, office. 
etc. Only 41 x 2; 

No More To Pay. x 11in. Fits easily 
Complete set of parts. into your pocket 
or handbag. Works for months off 1,2 
battery. Should last a lifetime, anyone 
can assemble it in an hour or two with our 
easy plan. Complete set of parts including 
miniature speaker, carrying case -everything 
only 28/6. P. a P. 2/6. C.O.D. 2/6 extra. 
(Parts can be bought separately). Limited 
period --no rusk your order before Pa too 
late. DEMONSTRATIONS DAILY. 

Stook No. 154 -BRAND NEW MINIATURE 
ELECTROLYTIC CONDENSERS 100 mid 
12V. Our price 1/8 each, pine 6d. P. a P. 
Stook No. 155 -30 mud. 12V. condensers, 1/8 each, 
plus 6d. P. @ P. 
Stock No. 156 -24 mid. 25V, oondensen, 1/8 each, 
plus 6d. P. @ P. 
Stock No. 157 -18 mid. 30V. condensers, 1/8 each, 
plus. lid. P. a P. 
Stock No. 158 -12 mid. 50V. eondeosen, 1/8 each, 
plus Od. P. a P. 
Stook No. 159 -10 mid. 12V. condensers, 1/- each, 
plus lid. P. @ P. 
Stock No. 180-5 mid. 60V. condeneen, 1/8 each, 
plus 6d. P. a P. 
Stook No. 161-4 mid. 100V. condensers, 1/- each, 
plus Od. P. a P. 

Stook No. 162 -BRAND NEW SUB- 
MINIATURE ELECTROLYTIC CON 
DEN'SERS. 100 mid. 12V., 8/- each, plus 
64. P. a P. 

Stook No. 183 -BRAND NEW ASSORTED, 
' ONDENSERS 50 pF to .01 add., 36 for 7/6. 
Ace l/- P. @ P. 

Stock No. 164 -SPECIAL OFFER OF HOME 
CONSTRUCTED RADIOS NEEDING ATTEN- 
TI ON. Filled with components in good condition 
Stock No. 164. -TYPE (A) 3 Transistor printed 
'cuit. radios in Beautiful Miniature Cases. 

Size 52 x 31 x Ilin. Price 15/ -, plus 2/- P. a P. 

Stock No. 164h -TYPE (B) 2/3 Transistor. Size 
4; x 3 x 11in. Price 5/- each, plue 1/- P. a P. 

Brand new 2Iin. Miniature Coil Speakers, worth 
14/ -, given free with every order for five. 
Stock No. 164c-TYPE (C) 2 Tranaletor Printed 
Circuit reflex Radios in beautifully Moulded Case. 

Size 4 x 21 x Din. Price 10/ -, plus 1/8 P. e P. 
Stock No. 1644 -TYPE (D) Miniature Valve 
Radios In plastic caae. Size approximately 
5 x 3 x 11in. Price 5/-, plue 1/6 P. a P. 
Stock No. 104e -TYPE (E) 20 only. Valve Radice 
in mall Fibre attache cases. Size 7 a 5 x 211n. 

Price 22/6, Plus 2/6 P. @ P. 
Stock No. 165- SURPRISE PARCEL TYPE (a). 
Asserted componente. Price 6/ -. PIus 1/6 P. @ P. 

Stook No. 166- SURPRISE PARCEL TYPE (b). 
Containing 3 times the above components. Price 
12/6, plus 1/6 P. @ P. 
Stock 

N. (o Price 
187-GIANT 

-,Tu e 

SURPRISE 
TYPE 
Stock No. 182- WANDER PLUGS. New and 
unused. 2/- doz.. plus Od. P. a P. 
Stock No. 134 -5in. MOVING COIL LOUD- 
SPEAKERS. Brand new, 3 ohms, 10 / -, pin 
'//ti P. & P. 

CONCORD ELECTRONICS (Dept. P.W.3) 210 Church Road, Hove, Sussex 

PERSONAL CALLERS WELCOME:- Open 8.30 a.m .until I p.m. and 2 p.m. until 5.30 p.m. Saturdays: 8.30 a.m. to I p.m. 
Demonstrations Daily. 
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You can Build the world's best kit -sets; save 
money and enjoy yourself the Heathkit way 

The clearly written instruction manuals, issued with each kit, show you how. 
DEFERRED TERMS ON ORDERS ABOVE E10. ALL MODELS ALSO AVAILABLE ASSEMBLED 

TEST INSTRUMENTS 

0-1 2U 

Sin. OSCILLOSCOPE. Model 0 -12U. 
Laboratory quality at utility oscilloscope 
price. Wide band amplifiers essential for 
T.V. servicing, F.M. alignment, etc. T/B 
covers 10 du-500 kc /s in 5 ranges. 

L43.10.0 assembled. L35.10.0 Kit 

PORTABLE 'SCOPE. Model OS -1. A 
compact portable oscilloscope, ideal for 
servicing and general work. Printed 
circuit board. Case: 711- x 4; x 12iin. long. 
Wt. only 10¡ lbs. 

O 
L29.8.0 assembled L21.18.0 Kit 

ELECTRONIC SWITCH. Model S -3U. Converts a single 
beam oscilloscope into double beam operation. 

£18.10.0 assembled £ 12.18.0 Kit 

VALVE VOLTMETER. Model V -7A. The world's 
best selling VTVM. Measures up to 1,500 volts 
(D.C. and R.M.S.) and 4,000 pk. to pk. Res. 0.1 LI 
1,000 MO. Centre zero dB scale, D.C. input. Resis- 
tance 11 Mn, 4 4-in. meter. Complete with test prods, 
leads and standardising battery. 

£19.18.6 assembled £13. 1 8.6 Kit V-7A 

RF PROBE. 309 -CU extends range to 100 Mt /s. Indication 
to 300 Mc; s 

HV PROBE, HV -336 measures up to 30,000V DC 

£1.13.6 Kit 

£2.19.6 Kit 

RF SIGNAL GENERATOR. Model RP-1U. Up to 100 Mc 's 
fundamental, 200 Mc /s harmonics. Up to 100 mV output on all 
bands L19.18.0 £13.8.0 Kit 

MULTIMETER. Model MM -IU. Ranges: 0 -1.5 v. to 1,500 v. 
A.C. and D.C.; 1501LA to 15A D.C.; 0.20 to 20M.í2 4 }in. SOuA 
meter. LI8.I1.6 assembled £ 12.18.0 Kit 

A wide range of other test instruments available including: R/C 
Bridge C -3U £10.10.0. AF V /Voltmeter AV -3U, £16.10.0. 
Wattmeter AW -IU, £17.5.0. Capacitance meter CM -IU, 
£15.15.0. Power supplies. Decade boxes etc. Many other 
instruments available under American Mail order scheme. Why 
not send for full details. 

SSU -I SPEAKER SYSTEM 

SSU-1 

A practical solution to the problem of a 
moderately -priced speaker suitable for Stereo/ 
Mono amplifiers, where the equipment has 
to be compact. Two speakers, balance control, 
ducted port reflex cabinet. 
Horizontal or vertical (without legs) 

£ 10.17.6 Kit Incl. P.T. 

Horizontal or vertical (with matching legs) 

Incl. P.T. £ I 1.12.0 Kit 

TRANSISTOR RECEIVERS 
"OXFORD" LUXURY TRANSISTOR 
DUAL WAVEBAND RECEIVER. 
The ideal domestic, car or personal portable 
receiver. 10 Semi- conductors. Solid leather 
cue. Send for full details. 

Incl. P.T. 

UXR-I 

£14.18.0 Kit 

6 TRANSISTOR PORTABLE. Model 
UXR -I Prealigned I.F. transformers. 
Printed circuit, lin. x 4in. high flux speaker. 
Real hide case. Very easy to build. 

Incl. P.T. £12.11.0 Kit 

7 TRANSISTOR PORTABLE. Model RSW -I. Two short, 
trawler and medium wave bands. 

£ 19. 17.6 Incl. P.T. Kit 

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

Assembled £48.17.6 £39.17.6 Kit GC-lu H 
"AMATEUR" EQUIPMENT 

AMATEUR BANDS RECEIVER 
Model RA -I. Covers all amateur 
bands from 160 -10 m. Half lattice 
crystal filter, 8 valves, "S" meter, 
tuned R.F. amplifier stage. 

£39.6.6 Kit 
Assembled £S2.10.0 

AMATEUR TRANSMITTER. Model 
all amateur bands 160 -10M. 150 w. D.C. 
with power supply. Modulator, VFO 

Assembled £104.15.0 £79. 10.0 Kit 

RA -1 

OX -1000. Covers 
input, self contained 

AMATEUR TRANSMITTER 
Model DX -40U. Covers 80.10 m. 
Power input 75 w. C.W.. 60 w. 
peak C.C. phone. Output 40 w. to 
aerial. Prov. for V.F.O. 

£33.19.0 Kit 

Assembled L45.8.0 
DX -40U 

Other kits in the amateur range include: SSB Adapter 
SB -10U, £39.5.0. Variable Freq. Oscillator VF -IU, 412.10.0. 
Balun Coil Unit B -IU, £4.15.6. Grid -Dip Meter GD -IU, 
£10.19.6. Q Multiplier QPM -1, 48.10.0. Wide range of models 
under American Mail Order Scheme. 

SEND FOR FREE BRITISH CATALOGUE 
OVER SO MODELS TO CHOOSE FROM 

Dept. PW -I. GLOUCESTER, 
ENGLAND. DAYSTROM LTD. 

A member of the Daystrom Group, manufacturers of the WORLD'S LARGEST -SELLING ELECTRONIC KITS r NA.NNNNNMINN-./NN11HI-I.1N, 
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} THE WORLDS BEST 
IS KIT -SETS OF THE 
N i - 

Millions of Heathkit models are in use throughout the world because :- 
* They are so easy to build even for an absolute beginner. * The manual o f instructions is foolproof because all manuals are 

written by the world's experts in kit -set design. * You get professional appearance and performance with every model. 

HI -FI AMPLIFIERS 

PRACTICAL WIRELESS 789 

HIGHEST QUALITY 
A T L O W E R C O S T 

S -33 

6W DE -LUXE STEREO AMPLIFIER. Model S -33H. Art 

inexpensive stereo/mono amplifier with high sensitivity. Suitable 
for use with Decca Deram cartridge. t 

£21.7.6 assembled L 5.17.6 Kit. 

TAPE RECORD /REPLAY AMPLIFIER KITS. Will operate 
with most tape decks. Send for details. 

TA -IM (Mono), £19.18.0. TA -IS (Stereo), £25.10.0 

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

£18.18.0 Assembled(.13.7.6 Kit. 

h 

18W STEREO AMPLIFIER. Model 
S -99. Ganged controls. Stereo :Mono 
gram, radio and tape recorder inputs. 
PCB selection. 
£37.19.0 
Assembled. (27.19.6 Kit. 

S -99 
5W HI -FI MONO AMPLIFIER. Model MA -S. A low priced 
amplifier based on the S -33. Printed circuit construction makes 
it easy to build. £14.19.6 assembled. (10.19.6 
HI -FI SINGLE CHANNEL AMPLIFIER. Model MA -I2. 
Ideal for use with Models USC -I and UMC -I. 0.1 THD at 10 W. 

(11.18.0 Kit. Wide freq. range. 
£15.18.0 Assembled. 

`COTSWOLD' SPEAKER SYSTEMS 
STANDARD MODEL 

Acoustically designed enclosure in the white 
26 x 23 x 15 =,in. 12ín. bass speaker, elliptical 
middle speaker, 2in. pressure unit. Covers 

30- 20,000 c /s. 
Complete kit with all controls 

NEW MODELS 
PUBLIC ADDRESS AMPLIFIER, 
PA -1. For vocal and instrumental 

groups, guitars, etc.50 W rms, 100 W pk 

output. 4 inputs, 2 loudspeakers. Send 

for full details. 

£74.0.0 Assembled (54.15.0 Kit. 

Set of 4 Legs 1716 extra. 

COMMUNICATIONS TYPE 
RECEIVER RG -I. A high perform- 
ance low cost receiver for the dis- 
criminating listener. Freq. cov. 600 
kc /s -I.5 Mc /s and 1.7 Mc /s to 32 Mc /s. 
Send for details. 
£53.0.0 Assembled. 

(39.16.0 Kit. 

MFS SYSTEM 
A minimum floor space model for the smaller 
root:. 36in. high x 16 }in. x 14ín. deep. Almost 
identical performance to standard model. 

Price either model (23.4.0 Kit. 

HI -FI TUNERS 
Model FM-4U. Tuning range 
88 -108 Mc /s. Tuning unit (FMT- 
4U) with 10.7 Mcls I.F. (L2.15.0 
inc. P.T.). I.F. Amp (FMA-4U) 
complete with cabinet and valves 

Total (15.18.0 Kit. FM-4U 

AM /FM TUNER. Covers FM 88-108 Mc /s. AM. 16-50, 200 -550, 

900 -2,000 m. Tuning heart (L4.I3.6 inc. P.TT.) 
)..wand 

I.F. Amp. 

(.26 Total (.26.10.0 Kit. 

EQUIPMENT CABINETS 
A large range, in kit form or assembled 
and finished, available to meet most needs. 
Illustrated details on request. 

Prices from 

SELF SUPPORTING AERIAL TOWER KIT, Model HT -1. 

Ideal for Amateur Radio or TV reception, etc. Strong steel con- 

struction, height 32 ft. tapered square section 3ft. x 3ft. at base. 

Kit (29.15.0 Oxide Painted. £35.15.0 Galvanised. 

Accessories available. Send for details. 
(6.19.6 

ee (29.8.0 
MONEY BACK GUARANTEE 

Daystrom Ltd. unconditionally guarantee that each 
Heathkit product assembled in accordance with our 
easy to understand instruction manual must meet r 
our published specifications for performance or the 
purchase price will be cheerfully refunded. 

eso 
AMERICAN HEATHKIT MODELS 
Full details of Direct Mail Order Scheme and 
fully illustrated catalogue of range can be 
obtained from us for only Il. post paid. 
(FREE to Service Depts.) 

DAMSTROM LTD. 
Dept. P.W.1, GLOUCESTER, ENGLAND 
A member of the Daystrom Group, manufacturers of the 

WORLD'S LARGEST- SELLING ELECTRONIC KITS 

I Please send me FREE BRITISH CATALOGUE (Yes/No 

Full details of model(,) 

NAME 

ADDRESS 

L__ -.. FYI 1; 
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SIJII DITO ti PARK It Lt I)IO 1.'I' I/. 
FOR POST HASTE -POST FREE SERVICE 

MARTIN RE 
HALF TRACK 

E.S.R. TD2 Monardeok, Latest model, 81ón.. spool 29.9.0 
Deposit 91.0.0 and 9 monthly £1.1.0 

Tape Amplifier for B.8.R. Desk, printed circuit ready wired with 
EOC83, ECL82, EM88 and ERial. Complete with all 
plugs, sockets. panels, knobs etc. The whole amplifier 
mounts on to the deck making a self-contained emit.... 18.8.0 
Deposit 21.0.0 and 8 monthly 21.1.0 

Cane with 7 it 4in, speaker. two -tone grey 24.4,0 
Complete Kit as above, with Tape and Microphone £22.0.0 

Deposit £2.4.0 and 12 monthly 11.16.6 
Collars Studio Deck. Very latest model, :d speeds 71n. spools 910.19.6 

Deposit 11.2.0 and 8 monthly 11.7.3 
Tape Amplifier for Studio Desk, with ready wired printed circuit, 

control and input panels, mains and output transformers, 
knobs, plans, screws etc., EFBd, ECCS3, EM84, EZ81 
and 2 EMS, :3 watts output. Dlagde eye, Radio and 
/dies Inputs, Ex 1.;8 socket, Tone and Monitor controls 
Can he used an amplifier 211.11,0 
Deposit 11.4.0 and 12 monthly 19 /. 

Co., for above, with 9 1 51n. speaker. two -tone grey £5.5.0 
Complete Kit, with Tape and Microphone 029.0.0 

Deposit £2.18.0 and 12 monthly £2.8.2 
Building instruotione available at 2/6 each kit ;refunded It kit bought) 

JASON F.M. TUNERS 
FMT1, complete with 4 EF9l valve, 18.8.6 

Deposit 21.0.0 and 8 monthly 21,0.9 
FMTB, leu power, complete with 4 EF80 valves 210,12,6 

Deposit 91.3.6 and 12 monthly 17/5 
FMT2, with pews:, complete with 4 EF80 and 1 EZ80 218.18.6 

Deposit 11.8.8 and 12 monthly 11.1.1 
F1IT8, Fringe complete with valves, less power 112.10.0 

Deposit 91.6,0 and 12 monthly 11.0.8 MTS. with power, complete with all valves 214.15.0 
Depoeip81,9.6 and 12 monthly 11.4.5 

7TV /9, switched F.M. and TV sound, sell powered, all valves 217.0.0 
Deposit 11.14.0 and 12 monthly 11.8,8 

Merenry II, as J'l'V12 but less power, all valves 211.12.8 
Deposit 11.6.6 and 8 monthly 19/- 

inattnetioa book is included in all kite, but otherwise 2/6 and 8 /2, 
JTV/2, ready built, state channels 692.6.0 

Deposit 29.4.6 and 12 monthly 11.18.11 
Monitor, ready built (as Mercury ID 118.10.0 

Deposit 21.18.0 and 12 monthly £1.7.4 

AMPLIFIERS (MONO) 
Linear L45, 3 watt, 3 valve 86.19,6 
Linear Diatonic, 12 watt, eulthle Mlc. or Guitar 112.12.0 

Deposit 81,7,0 and 1.2 monthly , 11.0 8 
Linear Concord, 30 watt, Ideal Guitar amp., with case 118.9.0 

Deposit 11.16.0 and 12 monthly - 21. 6.10 
Dale( GAS. Integrated amp. and P.O., 5 watt, RCL80 valve 118.2.6 

Deposit 91,9.8 and 12 monthly 81.1.6 
Dnlol DPA16, 15 watt with 2 valve preamp 226,4,8 

Deposit 22.10.8 and 12 monthly 89,1.11 
Tripletone Hi -Fl Moor with pre -amp. Guitar or Nile 215.18.9 

Deposit 21.16.8 and 12 monthly. 11.6,1 
Leak TL /12, 10 watt Main amp. only 218.18.0 

Deposit 22.0.6 and 12 monthly 11.11.1 
Leak Varislape 111 preamplitler 115.15.0 

Deposit 21.11.8 and 11 monthly 21.6.1 
Quad, 15 watt Main amplifier only 122.10.0 

Deposit 22.5,0 and 12 monthly 21.17.4 
Quad pre -amplifier. Mono 219.10.0 

Deposit 01.19.0 and 12 monthly 11.12.4 

AMPLIFIERS (STEREO) 
Dalai A0202, Integrated 812.12,0 

Deposit 91.7.0 and 12 monthly 2L0.ß 
Dalai 0A605, Integrated 118.18,0 

Deposit 28.0,6 and 12 monthly 91111 
Rogers Cadet Mk, 2 with pre -amplifier. 4 ECL83 

, . 

calves 228.15.6 
Deposit 2218.6 and 12 monthly 22.4.5 

Leak Stereo 90, Main amplifier 980.9,0 
Deposit 98.4.6 and 12 monthly 21.10.3 

Leak Varislope III. stereo preampliner 226,0.0 
Deposit 22.10.0 and 1.2 monthly £2.1.6 

Quad 22 Stereo Control Unit 025.0.0 
Deposit 21.10.0 and IF monthly 22.1.8 

For Quad Main Amplifiers see Mono section ahoye. 

CORDAKITS 
NN 

QUARTER TRACK 
B,B.R, TD2, Marriott heads, L .series 211.11.0 

Deposit 01.4.0 and 12 motthur 19/- 
Tape Amplifier. as over. but quarter -track 19.9.0 

Deposit 11.0.0 and 9 monthly 11.1,0 
Case. two -tune grey. with , peaker 14.4.0 
Cumple e Kit, with tape and microphone 12.`.,0,0 

Deposit 12.10.0 and 12 monthly 112 1.6 
Collar° Studio Deck, Marriott X series heads 217 17.0 

Deposit 11.7.8 and 12 monthly £1.9.5 
Tape Amplifier, as over but quarter track 112.12.0 

Deposit £1.17.0 and 12 monthly 11.0.8 
Case, with speaker, two -tone grey 15.5.0 
Complete Kit. with tape and microphone £85.0,0 

Deposit 00.102 and 12 monthly 12.18.2 
Tape Pre -amplifier for Colloco Studio Deck, with power supplies, 

ECC83 ECL82, EZ80 and 21885. Radio and Mie. sockets, 
gives an equalised output or 400mV. 

Halt Track 18,8.0 
Deposit 21.0,0 and 8 monthly 21 1.0 

Quarter Track - 19.9,0 
Deposit 11.0.0 and 9 monthly 11.1.0 

TAPE HEADS 
M.S.S, Quarter track, Record/Replay and Erase Bet 13.3,0 
Bradmatle Halt track RecordlReplay head only £1.12,8 
Bradmatte Half track Record/Replay and Erase as Studio Bet,.,, 81.19.8 
Colloco 'renoure pad for third head position 4/- 
BreaeO Mk. 5 Series 2 4 -speed deck halt track 132.11.0 

Deposit 23.5,0 and 12 monthly 12.14,0 
Brenell Mk. 5 Tape Amplifier with power pack 228,0,0 

Deposit 22.12.0 and 12 monthly 12.8.2 
NEW ARMSTRONG TUNER -AMPLIFIERS 

Armstrong (Mono) TIC V.11.0. Tinier, .4-powered £17.10.0 
Deposit 21.19.8 and 12 monthly 21.9.5 

Armstrong (Mono; AF208 A.M. /F.M. Radio chassis, Lass and 
treble controls. P.C. inputs, etc. . 221,4.0 
Deposit 22, &0 and 12 monthly 11,14.10 

Armstrong (Mono) ST8 Mk. I A.M. /F.M. Bell powered tuner 025.12.0 
Deposit 22.13.0 and 12 monthly 22.2.4 

Armstrong (Mono) 227M A.M. /F.M. Radio chime's, 10 watts . 183.18.0 
Deposit 23.10.8 and 12 monthly 2^, 18.1 

Armstrong (Stereo) Stereo 55 A.M, /F.M. Radio chassis, with Stereo 
gram 

93,2,8 and 12 monthly 02.9.5 
Armstrong (Stereo) 227 A.M. /F.M. Radio chassis, Stereo gram, 

10 watts each channel 248,15,0 
Deposit 24.17.6 and 12 monthly 14.1,1 

Armstrong 19tereol 226 A.M./F.M. Radio chassis, Stereo gram, 
10 watts each chamiel, Filters etc. 168.0,0 
Deposit 25.12.0 and 12 monthly 04.12.2 

Rogers Switched F.M. 'Tuner, nu- powered 114.12.9 
Deposit 81.11.9 and 12 monthly 83,4,0 

Tripletone F.M. 'Tuner, less power 918.19,9 
Deposit 21.8.0 and 12 monthly *1.8,2 

Tripletone F.M. Tuner, self - powered 115,14.8 
Deposit 11.11,6 and 12 monthly £1,8,1 

GRAMOPHONE UNITS 
Garrard SRP10 with r I M , art ridge. Mono. si ogle bwyer £5,8.11 
B.B.R. IIA14 with TI/O cartridge, MOM), 4 speed changer 18.19.11 

Deposit 21,0,0 and 8 monthly 21.3.8 
Garrard Aotostim, Mono GCS cartridge. 4 speed changer 27.17.0 

Deposit 11.0.0 and 7 monthly 11.2.0 
Garrard ATV Autoslum de Luse, GCI Mono cartridge £11.9,0 

Deposit 81.8.8 and 9 monthly 11,4,9 
Philips AG1018. Stereo cartridge. will change Tin. records £12.12.0 

Deposit £1,7,0 and 12 monthly £1,0,8 
Decea Derain Arm and Plu; in Shell 16,6.0 
Deese Deram Transcription Cartridge £4,14.8 Deus Deram Auto Cartridge 13.13.8 
Goldring 0L53 with arm, leas cartrdduc 115.18.8 

Deposit 21.12,0 and 12 monthly 11,8,8 
Goldring ',Sr Transcription, no arm 017.14.0 

Deposit 11,19.0 and 12 monthly 91,9.0 
Goldring GL66K, no Il Loh but leas pink -up arm 

81.7,7 and 12 monthly 01.1.8 
Garrard 4H /F with Mono GCS cartridge 117,0.0 

Deposit 21.14.0 and 12 monthly 11.8,2 
Garrard Lab Type "A" Transcription auto -changer, Mono GCS.... 919.14.9 

Garrard De it 21.19.8 and 10 monthly 
8 

21.12,9 
220.12.2 

Deposit 12,3.2 and 12 monthly 11.14 0 
Garrard 301 Strobe 222.0.0 

Ile eoalt 22.4,0 and 12 monthly 21,18 8 

LOU DSPEAK ERS 
Goodmans Axiette 3 
Goodmans Axiom 10 

Goodmans 6K /20 /KL 
Wharfedale Super 8/1i8 /DD . . 

W.B. HF1012 101n. 

R.T.C. lein. Unit, 15 watt 
R.T.C. Hi -Pi Master 
Goodmans KO 5u00 i..., rri 

46.5.7 
28.5.11 
27,0.0 

16.14.2 
24.7.6 
15.5.0 
28.8.0 

£1.19.0 

Goodmans Axiom 201 121n. Unit 210.7.0 
Deposit 81.1.0 and 8 monthly 11.6.0 

Goodmans Axiom 801 1210. Unit 214.10.0 
Deposit 21.9.0 and 12 monthly 21.4.0 

Wharfedale W12 /EG 121n. 15 watt Guitar speaker 010,10,0 
Deposit 21.1.0 and 11 monthly 17/5 

Wharfedale Soper 10/RS/DD 101n. high quality unit 010.18.0 
Deposit 11,8.8 nod 12 monthly 17/11 

Wharfedale R8 /12 /DD 12in. 15 watt Iii-F1 speaker 111.10.0 Deposit 01.7.6 and 9 monthly 81.4.9 

48 SURBITON ROAD, KINGSTON UPON THAMES, SURREY 
Established over 30 years Telephone KIN 5549 
We pay all postage and insurance. All orders despatched same day. Money refund guarantee. Hours: 9 a.m. -6 p.m. t1 p.m. Wednesday). We do not close for lunch. Open all day Saturday. 
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TOP QUALITY -LOW COST / C+ R Zs 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 performance of any superhet receiver. 
THE FINEST 
SUPERHET 
KIT EVER 
OFFERED * 

Frequency Range 
540 Kc/s to 30 Mc/s 
in four Band - 
switched ranges. 

OUTSTANDING SUCCESS AT THE 

RADIO COMMUNICATIONS EXHIBITION 

Electrical Bandspread. Coil Unit wired ready and I.F. Trans- 
formers factory aligned, no test equipment required. Tempera- 
ture compensated trimmers. Regenerative I.F. stage for maximum 
gain and B.F.O. Panel aerial trimmer, separate speaker switch, 
3 watts output for external 2 -3 ohm speaker. Separate cathode 
follower for tape recording etc. Valve line- up- ECH81, EBF89, 

ECC8I, EL84, EZ80, EM84 (Optional extra). For 200 -250 volt 
A.C. Cabinet size 16 x 6f x 81in. 
Complete Kit with I7 -page Instruction Manual 

Carriage 6f , El 8.5.0 
Tuning indicator parts with EM84, 1716. 

H.P. TERMS AVAILABLE ON REQUEST. 

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. 
Bands, unwanted noise and 
mush is cut out. 
G3RIA writes ... The results 
in conjunction with my Eddy- 
stone 888 ore 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, 
selector switch for dither dipole or end fed antenna. External 
power supplies (obtainable from Rx). Smart styling in grey and 
black. Complete, ready for use, with all plugs, cables. 
Now available in two models. 
P.R.30 for external power supplies 180 -250 volts H.T., 6.3 volts 
'3 amp. L.T. (obtainable from receiver). £4. I 

t I.6 Carr. 316. 
P.R.30X self powered with internal power supply for 200 -250 
volt A.C. Will provide 200 volts up to 25 M /a. and 6.3 volts 
I amp. for other accessories. >E7.2.0 Carr. 316. 

THE NEW CR 45 MAINS T.R.F. SHORT WAVE RECEIVER 
World -wide short wave reception, North -South America, India, Russia, Far East, Australia, 

amateurs, shipping, etc. 

* Separate electrical bandspread. ..- * Three slow motion vernier drives. * Low loss polystyrene plug -in coites, factory aligned. 
* Dials calibrated in frequencies amid degrees. * Power output 3 watts for 2/3 ohm speaker. * Valve line -up: ECC81 /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 £75 0 
and 3 Coils, 10 -28, 25 -75, 60 -176 metres. Instruction Manual 11 pages, less Cabinet Carr. 416. 

CR 45 Cabinet Silver Grey 12 x 5f x 7in. with sliding door for easy coil changing and detachable louvred rear panel 2816 
Instruction Manual only 41- post free. Extra coils 419 each. 

* THE MINI -CLIPPER * 
3616 * Miniature I valve short w ave receiver. 

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

* A spaced ball bearing 
condensers. 

* Provision to add two - 
transistor amplifier. 

* Battery lasts months. 

Can be built in one evening, ready to switch on, to bring the 
fascination of Short Wave listening at very low cost. Complete 
MINI -CLIPPER CODAR -KIT, valve, and one coil 25 -75 metres, 
Instruction Manual 4 pages, 3716, carr. 216. Extra Coils 419 each. 
Electrical Bandspread available. Instruction Manual only 21 -, 
post free. 

* THE SUPER CLIPPER 
* Peak Performance short wave 00 pp/6 

battery receiver. * Large precision dial, dual slow 
motion drives. * Bandspread on all Bands. * High gain valve /transistor hybrid 
circuit. * 2 Mullard transistor amplifiers 
pre -assembled and tested. * Low loss polystyrene plug -in coils, 
factory aligned. * Batteries last months. 

Easy to assemble, this famous Short Wave Receiver brings a 

new world of listening pleasure to your finger tips. Complete 
SUPER- CLIPPER CODAR -KIT, valve, transistors, 2 Coils 20 -60, 
55 -180 metres. Instruction Manual 7 pages, 8816, carr. 216. 
Front Panel Silver Grey, 10 x 7fin. 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, DENLO, ELECTRONIQUES, THORN, A.E.I. etc. etc.... only the best is good enough for the high CODAR stan- 
dards which make complete success certain. 6d. in stamps brings illustrated leaflets. 

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

G3IRE Canadian Distributors: CODAR RADIO of CANADA, TWEED, ONT. G3HGQ 
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BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.I Telephone: PRIMROSE 9090 NEAREST UNDERGROUND: CHALK FARM. ALL GOODS LISTED BELOW ACTUALLY IN STOCK 
ALL GOODS ARE NEW, BEST QUALITY BRANDS ONLY, AND SUBJECT TO MAKERS' FULL GUARANTEE. PLEASE NOTE THAT WE DO NOT SELL ITEMS FROM DISMANTLED EQUIPMENT NOR MANUFACTURERS' SECONDS & REJECTS, WHICH ARE OFTEN DESCRIBED AS "NEW AND TESTED," BUT HAVE A SHORT AND UNRELIABLE LIFE 

0.62 4/6 
OB2 6/. 
OZ46T 4/8 
1A3 8/8 
IAS 5/. 
1A76T 8/- 
1C1 4/6 
IC2 6/9 
1C3 6/8 
105 6/6 
IOO 10/6 
ID6 8/8 
1D6 9/9 

61387 25/- 
BBWB 7/8 
8BW7 6/- 
6BX6 4/- 
6C'1 2/3 
6C6 41- 
WO S/- 
8(38 8/- 
609 11/- 
6010 7/9 
6C12 8/- 
8017 12/6 
60D60 18/- 

6V6UT 6/8 20P4 18/9 
6X4 41- 201.5 13/8 
6X5 4/8 23A13G 7/6 
6Y64 6/- 25L6UT 61- 
7B6 12/6 261[4GT1612 
7B7 7/6 25Y5 8/- 
7C5 10/- 26Y54 8/. 
7O6 7/. 257.414 6/6 
7D3 21/- 23Z5 7/6 
71)3 15/- 25Z66T 8/- 
7D8 16/- 278U 28/8 
7D8 15/. 28D7 7/- 
7117 6/9 3001 5/6 

ACOPEN S/- 
AC/PEN 

(5) 17/6 
AC/PEN 

(7) 17/- 
AC/8G 2EE/8 
AC/8U/YM 

12/. 
ACTH]. 15/- 
AC/TP 19/- 
AC/VP112/- 
ACVP2 E0/5 
ATP4 2/8 

E1334 1/- 
E041 09 
EB91 9/3 
EBC3 20/8 
EBC3S 8/6 
EBC41 6/9 
EBC91 8/- 
EBC91 6/6 
EBF80 6/6 
EBF83 7/8 
EBF89 6/9 
11111,21 9/- 
14052 4/6 

EL31 8/6 
E1.83 7/- 
EL84 6/- 
EL85 7/- 
EL86 718 
01.91 2/6 
EL95 6/3 
EL300 87/- 
E1.920 16/4 
EL82.2 18/6 
ELL80 20/5 
EM4 17/9 
EM34 15/2 

LN152 6/- 
LN309 8/3 
LN319 9/- 
LP2 9/6 
51E41 16/2 
ME91 12/8 
MH4 316 
MHD4 8/6 
MHL4 7/6 
MHLD612/6 
MLO 8/- 
5164B 20/5 
MeP4 12/- 

R18 10/6 
111.9 7/- 
1152 9/- 
RO1/240A 

64/- 
RK34 7/6 
8130 22/9 
81.4B 19/6 
8P130 12/6 
8P41 2( 
8P42 12/6 
SP61 2/- 
8U25 27/2 

U78 41- 
U84 47/7 
U101 19/6 
U107 17/8 
U191 10/. 
U251 9/6 
U261 9/6 
U282 18/- 
1301 12/- 
U329 9/6 
UI39 10/- 
U403 101- 
U404 6/. 

AF126 10/- 
AF127 9/6 
BYZ1311/8 
ODI 5/8 
U06 5/6 
ODI4 10/- 
UET102 8/6 
GET103 3/8 
GET1041C,'- 
UET10817/6 
GET111121- 
GBT113 8/- 
GET114 4/- 191 6/9 60116 6/- 7R7 12/6 30(315 9/6 AZl 8/6 EC,63 12/8 EM35 12/- 56012/14 6/- 81161 8/- U801 17/6 0ET87210/- 1F2 08 OCW4 24/. 787 84/11 30F5 6/- AZ81 08 EC54 0- RM71 18/6 MX40 9/0 T41 9/- U4020 6/6 GET873 9/3 1F3 2/8 6D1 1/8 7Y4 6/- 30FL1 9/6 AZ41 6/8 EC70 12/6 05180 6/6 N37 28/5 TDD2 126 VMP4G 121- UET874 9/6 1E7 16/- 6D3 9/8 81P2 2/8 89FL12 11/- B36 6/- EC81 $7/8 513181 7/6 5178 26/2 TDD4 8/6 VM84B 12/- GEX35 3/- IFD9 8/9 6D8 3/- 81)3 8/- 30L1 6/6 BL83 10/6 2090 2/8 EM84 718 51108 28/2 T1121C 12/6 VP2 3/8 0E138 10/- 1G0 6/- 6138 15/. 9BW6 9/6 SOLOS 10- Cl 12/6 E092 7/6 EM65 9'- N339 15/- TH30C 14/8 VP2B 9/6 13EX45 8/8 SHOOT 8/- 6E5 9/6 9132 8/. 30P4 12/8 CIO 12/6 ECU31 7/8 EM87 15/2 P81 2/9 TH41 18II- VP4 1416 11EX6411/6 11A 2/6 6F1 9/6 9137 1E/8 30P12 7/6 CCH36 18/. E0C32 4/- P.N31 451- PABC90 7/. TH233 15/8 VP4A 14'6 GEX66 15/- 1LA6 16/10 6F5 5/8 1OC1 9/6 30P16 6/- CK606 6/6 E0C34 21/7 EN91 5/8 PC80 10/6 TP22 6/- VP4B 20/6 MAT100 7'9 1LD5 4/3 666(1 4/. 10C2 18/- 30P19 18/8 CIA 28/10 E36 5/9 EY51 el- PC88 14/7 TP25 8/- VP130 7/. MAT1018/8 1LN6 4/6 6FOGT 7/6 10D1 7/- 30PL1 9/- 01.38 11/6 E0040 7/6 EY81 7/3 PC95 11/9 TP282017/6 VP23 2/8 MAT120 7/9 1N54T 8/6 658 6/- lOD2 10/6 30PL13 9/8 CVO 2/6 EC1781 8/9 EY89 9/9 PC97 8/8 TY86F 11/6 VP41 5/8 MAT121 8/8 1P1 6/9 6F11 17/9 10E1 10/- 3021.14 12/6 CV63 10/8 EIX782 4/6 EY84 10/8'PC7C84 6/8 UABC805/8 VP138 10/- 13A5 6/- 1P10 4/9 6E12 8/- 10F9 10/- 36A5 20/9 CV271 1E/6 EOC83 4/6 EY88 5/9 PC:C86 7/- 1/AF42 7/8 VR75 21/- 0A10 8/- 1P11 6/8 6913 5/- 10E18 10/. 35L6GT 71- CY1 18/2 ECO84 6/- EY88 9/3 PCC788 10/6 111341 10/6 VR105 5/8 0A70 3/- 1115 4/8 6F14 28/3 SOLDS 8/6 35W4 6/8 CYIC 8/6 ECC85 6/6 EY91 8//. PCC89 7/6 UB041 6/6 VR150 6/. 0A73 3/- 184 6/. 6E15 6/9 lOLDl1 9/- 35Z3 18/4 CY31 5/9 E1X388 10/- EZ36 4/6 P18910/8 UBC81 6/8 VTüLA 7/- 0A79 8/- 185 8/9 6F16 6/9 10P1S 8/6 95Z4GT 4/9 Dl 1/8 E64091 8/- E7.40 5/6 PCF80 5/6 UBF80 8/6 VT501 3/. 0A81 8/- 

17`2 96/11 6F17 12/6 10P14 11/8 35Z60T 8/- D15 13/6 150c189 10/3 Egg41 8/- PCF82 8/6 UBF89 71- VU111 6/- 0A83 31- 1T4 2/8 MO 18/5 11D3 17/6 408UA 8/8 D42 10/6 E00807 22/ R7.80 4/6 PCF84 9/6 UBL2111/- VÚ120 1p/- 0A86 4/- IU4 6/- 6E19 4/9 11D5 17/8 418TH 161- D83 5/- ECFSO e/9 E281 4/8 PCF86 7/9 U092 7/8 VU120A10/- OA90 3/- 1U5 6/8 OF'23 9/8 11E1 15/- 42 5/. D77 2/8 ECF82 7/8 EZ90 4/. 001.82 6/6 UCC84 9/I- VU133 7/- 0A91 3/- 2A7 10/6 6F24 9/6 11E3 17/. 43 10/- DACS2 8/- ECF86 11/6 PC4 9/6 PCL89 8/8 UCC85 6/8 W21 5l- 0A95 3/6 2026 3/. 6F28 51- 12M 2/8 50A5 81/10 DAF91 3/9 ECF80424/- F013 14/8 PC184 7/- UCP80 9/6 W42 80/5 0A316 9/6 21)130 7/- 6E32 4/- 12A8 18/6 5055 7/- DAF96 6/9 $8CCHS 21/6 9'0130 17/. POL85 8/6 UCH21 8/6 W6111 24/6 0A211 13/6 21321 5/6 6F33 816 12AC6 818 5005 8/6 DCC90 6/9 ECH21 10/- FW4/50088 PCL86 9/- U01142 71- W63 10/6 0C16W 35/- 2P 93/9 006 2/8 12AD6 9/8 600116040/9 DD4 1216 ECH33 92/8 9'W4/8008/8 9C3.88 12/6 UCH81 7/r W76 8/9 0019 26/- 210 3/- 6116 1/6 12AE6 8/- 50L69T 6/6 DD41 12/3 ECH85 8/8 OT1C 10/- PEN4DD UCLI2 8/- W77 2/6 OC22 281- 1A4 41- OJSO 3/. 13AH7 6/- 528U 14/6 UDT4 8/6 ECH42 7/9 DUN 41/6 25/. UCLBS 9/8 W81M 8/. OC23 67/- 3A5 6/9 6J6UT 4!3 19A118 9/- 53KU 14/6 VEDAS 7/6 ECH81 8/- OM 7/. PEN26 8/9 UF41 6/9 W101 26/2 0C35 12/- 
$117 5/. 6.16 3/- 12AT6 4/9 72 6/6 DF33 8/8 ECH83 9/6 GM 716 PEN40DD UF42 6/6 W107 10/8 01726 M- an) 4/- 8J70 4/9 12A'C7 5/9 75 5/6 DFOB 15/. EC1184 9/6 u233 - 17/8 84/- UF80 6/6 W729 17/6 OC28 12/O 
:+Cl4 5/6 6J7GT 7/- 12A118 6/6 76 12/8 DP73 80/- ECL80 6/- (1234 10/- PEN46 7'- UF85 7!- Xl4 8/- 0029 27/6 JQ3 7/3 6.18 12/6 12AU7 4/6 77 8/- DF'91 9/6 ECL82 7/8 0237 14/8 PEN45DD UF'86 8/6 X18 6/9 01235 181- 084 4/9 6K6UT 6/- 12AV0 8/9 78 6/. DF96 6/9 ECL83 10/- 1130 Sr- 12/- UF89 6/- X24 18/6 OCIO 2116 8V4 5/6 6E70 1/3 12AX7 4/6 80 6/6 I1F97 30/- ECL86 9/- 1163 7/- PEN46 4/6 UL41 .7'- X41 15/. 0C41 8/- 
4111 4/. 6K7UT 4/3 12BA6 6/ 83 15/- DH30 15/6 EF6 20/6 HARM/ PEN38311/8 11144 28/8 1161 10/- 0G43 9/0 51144Y 9/- 8K8U 3/8 121386 6/- 83V 8/- DHOS 4/8 EP9 20/6 10/- PEN433DD UL4O 9/- X83 7/. 00,43 1218 5T4 8/. OKBOT 7/9 1213117 7/8 85AI E8/6 DH76 8/9 EF"22 8/9 HL2 7/8 17/6 1/1.84 8/- X64 4/6 0044 8/3 5U40 4/3 6E35 12/6 12E1 17/- 86A2 8/6 D1177 4/. EF30 3/8 HUM 4/. PENA4 7/6 UM4 15/2 X65 5/8 0C44PM 9/5 5V4G 7/6 OL1 9/8 121160T 1/6 90AO 87/6 DH81 23/8 EF37A 0/- 13123 11/6 PENB4 UM34 16/10 X88 7/8 0C45 9/- 
5Y31.1T 4/3 61.84 8/8 12J5UT 2/6 90AV 67/6 D11101 25/- 6E39 3/9 HL23DD6/- 88/31 U6180 8/9 X78M 11/- 0C45PM 9/. 5Y4 9/6 61.651 9/- 1.2J7UT 7/6 9000 42/. DH10718/11 EF40 9/. 11141 3/9 PEN /DD/ URIC 8/8 k78 26/2 0065 22/6 633 9/. 6L76T 4/6 12K5 10/- 90CV 42I. DK32 8/- EF41 6/9 HL41DD8/6 4020 17/6 0115 7/- 179 21/- 0068 25I- 524G 7/- 61.17 12/8 12K7GT 8/9 90C1 16/. DK40 18/8 EF42 6/9 HL49DD8/6 PL33 16/11 UUB 9/. X815I 29/1 OC70 616 
OISOL2 8/6 61.18 /8 12K8UT 9/- 150B2 16/6 DK91 4/8 EF30 2/8 HL133DD ?LA 8/6 U1/7 8/6 1101 28/8 0071 3/6 6.47 9/- 6L19 9/9 12Q76T 8/9 15002 4/8 DK92 6/9 EF54 3'- 9/6 PL38 18/8 U08 12/g k169 88/E 0072 8/- 
OA6G 7/- 6LD3 6/9 128A7 7/- 181 18/- DK98 /8 EF73 5/- 11513PUG 309 25/- PL 7/. UU9 6/6 X 11S 9/6 OC73 10/- 6AB7 4/- 6LD13 7/. 12807 4/. 185BT34/11 DL33 6 EF80 4/- 9VR2 0/- PL82 5/6 UU12 4h9 X119 7/- 0074 81- dAe7 8/- 6LD20 5/8 12807 8/- 31500 6/6 0L35 8/6 EF83 9/9 HVR2A 9/. P1.98 6/8 UY1N 10/9 X142 7/- O05 81- 6A05 2/9 6N76T 6/- 128117 3/. 220B 10/6 DL63 6/- EF85 4/9 IW3 5/6 PL84 6/- UY21 9/9 Y63 6/. OC7O 8/6 6AO7 6/- OPI 10/11 12957 6/- 301 20/. DL88 16/- EF88 6/ 1W4/5606/6 P1.850 91- CYO 6/- 885 5/. 0077 12/- 6AJ5 8/6 6225 8/- 128K7 8/8' 302 10/6 DL72 15/- EF89 4/8 1W4/600 8/- P5684 9/6 UY95 4/8 263 4/9 0078 8/- OAKS 6/- 60'26 9 - 128Q7 8/- 303 15/- D1.75 80/- EF91 9/- KBC32 20/5 PT15 10/- U10 9/. 266 8/- 0081 4/. 6AK6 12/6 6P28 11(6 128267 5/. 304 19/. DL92 4/9 EF9L 2/6 KF96 12/6 PX4 9/- 012/14 7/6 7.17 3/. 0081D 4/- 6AK8 5/6 6Q73 4I1118 12U50 7/. 305 18/- DL94 6/6 EE95 5/- KL36 11/6 11125 8%6 UIB 10/- Z729 9/- 008161 8/- 6AL5 2/8 8QQ7aT 7/9 121'4 2/- 306 131- DL96 8/- EF97 11/9 KLL32 21/7 PY31 8/6 1117 6/. Z749 9/8 0082 10/- 6AM5 2/6 6R76 6/- 13D1 5/. 806A 12/8 DL98 5/9 EF98 10/- KT2 7/6 PM 8/9 Ú18/20 6/8 Z739 86/. 0083 3/6 6AM6 3/. 6R7GT 11/- 13D3 5/6 1622 12/6 DL810 10/9 EF189 8/- KT8 16/- PY33 10/- 1119 49/6 0084 8/- 6AQ5 6/. 68A7 519 1486 20/9 4033 15/- DM70 5/- EF184 8- KT32 5/6 PY80 6/e U22 6/- OC139 18/6 6AR6 20/- 6807 4/9 14H7 9/6 4687 71/. 05671 9/9 0E804 205 K1'330 4/. PY81 616 U24 15/. Tansisrors 00140 10/- 6AT6 4/- 6807 4/8 1487 17/6 5763 7/8 DW4/3508/6 E1190 15/9 KT3O 29/1 PY82 6/. U25 8/9 and diodes 0C170 8/6 6AU6 6/. 68117 3/- 15D2 6/- 7193 1/9 DW4/5008/6 8K2 26/11 KT41 7/6 PY83 4/- 1328 7/9 AA129 4/6 OC171 10/6 6AV6 6/6 88.17 4/6 18 12/6 7475 8/. DY88 7/. EK32 8/- KT44 519 PY88 8/- U31 7/- AC107 14/8 00200 10/6 
6137 6/. 68E7 4/6 19 10/8 A3834 80/- EBOF 24/- ELL 19/6 KT61 7/8 MOO 7/8 1133 28/8 AC127 9/6 0C201 29/- 8080 2/6 68L7 5/- 19AQS 7/9 AC044 9/- E88F E4/= EL3 21/. KT03 4/- pY801 7/8 U35 16/6 AD140 26/- 00203 14/- 68A6 4/9 88147 4/8 19806020/6 AC2HL 10/8 E880C 10/. EL32 8/8 KT6O 18/8 P230 1e/. U37 28/3 AP102 27/6 P71 17/8 63E8 5/. 88Q7 5/9 19H1 6/- AMEN E190F 19/6 8133 7/0 KT74 12/8 QP21 6/- 1141 19/6 AF114 Il/- ORP1212/0 6306018/6 88147 12/8 20D1 9/- 11/8 31148 1/9 21.34 10/- 0T88 28/- QP22B 12/8 .U43 6/- AF1I5 10/8 9X641 10/- 6B116 6/8 6887 2/- 20D2 21/- AC2PEN/ EA50 1/8 E1.33 10/- KTW61 5/- QP25 5/- 1.145 15/8 AP116 10/- T82 12/6 6576 5/8 61;140T 9/6 20E2 12/- DD 12/8 EA76 7/- 31.37 17/6 KTW62 6/6 Q81501169/6 U47 8/9 AF117 6/6 T83 16/- 8805 6/. 6U50 5/- 20L1 12/6 AC4PEN EABC80 5/8 E188 12/. KTW63 5/9 212 6/- U50 4l6 AF118 20/- V10G6Al2/- 6BQ7A 7/6 6U70 9/6 20P1 12/6 27/2 EAC91 8/6 EMI 7/9 KTZ41 5/6 1616 84/11 U52 4/8 AF124 10/- XA102 19/8 61337 8/8 8V60 3/9 20P3 12/- AC5PEN, EAF42 7/8 EL42 7/9 1.63 3/J R17 1715 U76 4/9 AP126 10/6 %A303 16/- 0338 9/3 DD 23/3 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES -LOOSE OR BOXED, BUT MUST BE NEW 
EETAL RECTIFIERS. DRM1513 / -. DR51212 and 011113B 15/8. LW7 21 / , LW15 24/ -. EMU 7/11. 11111 5/3. 1022 6/3. R513 7/9. 30412/9. ßM517 /8. 14A86 
17/8. 14A97 19/6. 14A100 28/ -. 140124 28/8. 14A163 85/8. 14B130 31/ , 145261 11/6. 10101 16/9. 18RC.1.1.16.18/-. FC3121 /.. 1611D.2.3.8.1 11/.. 16E0.2.1.8.1 
8/8. 18264.1.1.8.1 9/ -. 18RÁ.1.2.8.1 11 / , FC118 8 / -. FC124 12/6. 883 10/6. C21/ 9/.. K3 /40 9 /-. OSO 111 -. C311 14/8. R3/2D 4/3. (/3/4 8/7. K3/50 10/4. ELECTROLYTIC. Can typer 32 z 32í450v. 5/9. 50 e 50 /350v. 7/.. 84 e 120 /350v. 8 /8. 60 e 250/275v. 9 /6. 100 e 400/275v. 12/6. 100/275v. 3 / , 200/275v. 4/ -. 
100 x 200/275v. 9/6. Tubular types: 8/450v. 149. 16/450v. 2 /9. 32/450v. 8/9. 8 v 8/450v. 9/ -. 16 e 10 /450v. 4/ -. 32 e 82/350v. 4/ -. 8 x 16/450v. 3/9. /2/350v. 3/-, NULLARD Midget silicon rectifiers. Type BY100. Output 250 volts 4 amp. No larger than a rrtlrt button. 8/- each. Series limiting resistance 1/6. 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED 
Tornio of business: -Caen with order or C.U.D. only. Poet Od. per item. Orders of 63 post Gee. C.O.D. 3/6 extra. All orders cleared same day as received. Any parcel Insured against damage in transit for 6d. extra. We are open for personal shoppers 8.30 -5.30 p.m. Sate. 8.30 -1 p.m. Complete Oet of modern and obsolete valves, redetora oondeneer., transformers, microphones etc. with terme of business, 6d. Please enquire for any Item not bated with B.A.E. 
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Incorporating STERN RADIO LTD., PREMIER RADIO, CLYNE RADIO LTD. 

Three well -known names with a reputation for quality and service. 
Combined resources, technical knowledge and over 50 years' ex- 
perience gives you an organisation offering a fully comprehensive 
specialist service in the rapidly expanding world of electronics. fteloc 

MULLARD 3 -VALVE PRE -AMPLIFIER TONE CONTROL 
UNIT 

Designed mainly for Mullard Range of 
Amplifiers, also suitable for any Amplifiers 
requiring Input up to 250mV. Incorporates 5 
input Channels, including for Tape and Mag- 
netic Pickups. Separate Bass and Treble 
controls. High pass filter 20 to 160 c /s., low 
pass filter 5 -9 Ke /s. Totally enclosed in case 

e size 1W x 41' x 
KIT OF PARTS £1 000 Ìns.5 / -). & TESTE 

ASSEMBLED £1.7.1.0 
Instruction book and detailed price list (tree with kit) available separately 
at :316 Post Free. 

MULLARD "5 -IO" MAIN AMPLIFIER 
For use with MULLARD 2 or 3 valve pre- 
amplifiers with which an undistorted 
power output of up to 10 watts is obtained. 
SPECIFIED COMPONENTS and MUL- 
LARD VALVES including PARTRIDGE 
MAINS TRANSFORMER and choice of 
PARMEKO or PARTRIDGE Output 
Transformer 
COMPLETE KIT £10.0.0 
(Parmeko Output Trans.) 
ASSEMBLED AND £13.10.0 (Carr. & Ins. 6 /6). TESTED 

ABOVE incorporating PARTRIDGE OUTPUT TRANS. £1.6.0 extra. 
Instruction book and detailed price list (free with kit) available separately 
at 2/- Post Free. 
THE MULLARD 5 -IORC AMPLIFIER 
The popular complete "5 -10" incorpora- 
ting Passive Control Unit providing up to 
10 watts high quality reproduction with 
input of 600 mV. Specified components 
and new MULLARD VALVES. Includes 
PARTRIDGE MAINS TRANSFORMERS 
and choice of PARMEKO or PARTRIDGE 
Output Transformers. Surplus Power 
available for Tuner. 
COMPLETE £12.0.0 KIT 
ASSEMBLED 
AND TESTED £1 Ó.O.0 Ìná.7 /6). PUT TRANS. £1.6.O ex. 
Instruction book and deluded price list (free with kit) available separately 
at 2/- Post Free. 

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

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

THE "MONO- GRAM" 
A small Amplifier of genuine high quality 
performance. Incorporates MULLARD 
ECL86 Valve, separate BASS and TREBLE 
controls. PARTRIDGE output Trans - 

e. former producing up to 3 watts undis- * i :je torted output (Carr (Carr. & Ins. 3/6). 
> Kit of £4 10.0 Assembled £6` 0.0 Parts and Tested 

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

The NEW CHASSIS PUNCH SET 
Five of the most used Hole Punches made 
of the finest hardened steel will save 
hours of tedious hand labour, suitable for 
Aluminium, Sheet Metal, Plastic. etc. 
Punch Sizes 1"- 2"- I"- 1' -l1" complete with 
Tommy Bar, Tapered Reamer, 
and Zip Fastening Carrying 49 6 1 P. &P 
Case. PRICE 3/6 

SEND FOR CURRENT PRICE LIST OF ALL LEADING 
RECORDING TAPES AND ACCESSORIES 

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

£15.15.0 
£21 .10.0 
£19.10.0 
£25.10.0 
61.6.0 extra. 

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

R.I.A.A. characteristics. * Inputs for Crystal Pick -ups and variable reluctance magnetio 
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 Conttrols. 

KIT OF 
PARTS 406.0.0 

AND E 
TESTED £9.10.0 (Ins.5 / -)).. 

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

THE "TUDOR" 
STEREO AMPLIFIER 

PRICE £15.0.0 
(Pkg. & Carr. 7/6) 

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

HI -FI STEREO HEADPHONES 
For the connoisseur who requires per- 
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 resis- 
tance Junction box with change -over 
switch provides simple transfer from 
Phones to Speaker. Specifications: 
FrequencyRange - 25- 15,000 c.p.s.Input 
Impedance -16 ohms. Power rating- 
I watt. Weight -13 ozs. 
PRICE 5 Gns. P. & P. 2/6. 

(Junction box 15/- ex.) 

atit 

STEREO STETHOSCOPE HEADSETS 
Enjoy personal listening in absolute comfort with the new 
lightweight Stethoscope Headsets suitable for stereo or mon- 
aural. Available in either magnet low impedance or high 
Impedance crystal complete with 6ft. of P.AP. 
and Stereo .Jack Plug. PRICE 251- 1/8 

MONAURAL STETHOSCOPE HEADSETS 
Suitable for Radio, Tape Recorders, or monitoring tape 
recordings. magnetic low impedance or Crystal High im- 
pedance. Complete with Oft. of lead and mini- 1016 

P. &P. ature Jack Plug. PRICE 1/6 

SPECIAL PURCHASE! THE SHURE MODEL 1430 
Professional Dynetic Stereo Cartridge with diamond Stylus. 
the Shure Dynetic Moving Magnet System combines the most 
faithful and distortion -free reproduction with complete re- 
liability. Specifications: Diamond Stylus 0.7 thou. Load imp. 
470K ohms. Output 5mV. Range 20- 15,000 c /s. 12 Gns. ± 3 dB. Stylus pressure 3-4 grammes. PRICE 

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

Great Brtá:ín'sGeátést Elect'ronic `Hôbbies; Organisa#ion 
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V11=3 &LW] FA 
NOW YOU CAN AFFORD A CAR RADIO 

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

A NEW LOW PRICE 
Look at these features: * Attractive styling. * Push - pull output. * Three latest Mallard transistors plus valves types EBF83 and ECH83. * No Pusz, high output and sensitivity. * Printed circuit (latest type). 7 x 41n. high flux p.m. speaker and baffle. * Medium and Long Waves. * Push button for fingertip control. * Extremely low battery consumption (less than 1 amp). * Easy to fit any make car. (Positive earth only.) * 12 -volt operation. * Compact size, meas- ures only 7 x 7 x 21n, deep. * Easy assembly, supplied with dial and drive already mounted. 

Special inclusive price of ONLY £7.19..6 Plus 5/- P. & P. 

comprehensive) instruction 6boyokIndividually ee t free. 
(Deducted 

froom cost if complete parcel purchased later.) 

THE "AIR KING" 
Our highly successful six -transistor luxury portable with the SLIM LINE" look. To build yourself, with printed circuit chassis for reliability and simplicity in construction. May 
be used as Car Radio, with full MEDIUM wave and LONG wave coverage. 
Look * 500 

at these 
outpDeut to high flux 

7 * Six selected MULLARD1tTRANSISTORS in latest supersensitive circuit plus 
Z 8iia. high. * Attractive 

ger- manium 
three -tone cabinet, black, darkigrey and silver grey with gilt control knobs and all gilt fittings. * Coax. socket for car aerial. * Brand new guaranteed com- ponents. * Push -pull output. * Automatic volume control. * Long -life battery. * Super -sensitive internal Ferrite rod all 

required 
Special 

mponents.prlONLY £7.19.6 (Plus p P. 
Alignment service available. Fuji assembly details and individually priced parts list, all of which are available separately, price 1/6 post free. 

TRANSISTORISED SOUND MIXER 
Mixing 4 channels from high impe- dance source, giving professional results, inputs for high impedance 
Microphone, Tuner, Gram and /or 
Tape Recorder. 9 volt battery opera - 
size 6 

Compact 
2 

end beautifully 
d 
styled. 

socket inputs. 
PRICE 59/6 P..&.BP. 

Comp? ye ciwoth. PP3 
9v 

arid instructions. 

THE HE30 4 -BAND COMMUNICATION RECEIVER 
One of the finest general 
coverage bandspread Recei- 
vers available at this price. 
Covering 550Kc /s- 1800Kc /s, 
4.8Mc /s- 14.5Mc /s, 1.6Mc /s- 
4.BMc/s, 10.5Mc /s-3OMC /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- 30Mc /s. 
8 valve plus Rectifier super - 
het circuit. 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, sO B/s dphone1acck 

Selectivity ty -60dBat OKc /, Kcat B (with 
Head- phone 

1 e re 7aalie pedanc Ó tputt 5 watts, 
External Speaker 

BG Se Vlv and 5Y3 Rectifier. Size 15 x 10 a 71 a. Grey crackle finish. 220 /240 volt A.C. mains, 50-60 cycle operation. Full instructions and 
circuit diagram 

supplied. Send 
PRICE AA fans. Carr. & 

Pkg. 15/- 

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

Budget Hi -Fi Systems. 

4 
SEE PRECEDING PAGE FOR 
OTHER STERN -CLYNE PRODUCTS 

THE "TRAVLER" MkII 
Introducing our new ready - built transistorised car radio for ONLY 9I Gins. P. 
including 7 x 4' speaker r fitted to baffle, fixing brackets, filter unit, all nuts and bolts with 

instructions 
Dep. (Plus 9 / -P. & P.) and 7 monthly payments of 81.2,0. Star Features: * Handsomely Sty ed. * Mullard Valves and Transistors. * Push Buttons. it 11 watts Output. * Long and Medium Wavebands. * Quality Speaker (E.M.I.). * Easily Fitted. * Radio Luxembourg (and many other foreign stations) 12 volt Positive Earth Only (applies to 99.8% of the cars on the road). * Dimensions 7 x 2 x 7 depth. 

Optional extras, 3 section chromium plated weatherproof tele- scopic aerials type 1 17-/44-, 19/6; type 2, 2'/43 -, 29/6. both plus P. & P. 2/6 if purchased separately. 

POCKETCORDER TRANSISTORISED RECORDER 
Why be bothered with a notepad? Take Pocketorder with you on those busi- 
ness trips, the mighty Midget is ideal. 
Simple to operate, a unique 4 -way push- button Switch for record /playback, etc.. 
and remote control switch built into 
microphone ensures complete ease of handling. Fully adjustable speed 
through the life of Batteries and the volume and tone from the 21' internal 
speaker is outstanding. All accessories 
included such as Leather Case. Accessory Case, Crystal Earpiece. Tape. Batteries and Microphone, no other extras required. Up to 34 mins. recording time, operates on 1 -9 volt PP3 and 2-14 volt U12 Pen Batteries. Size 51 x 4 x 2in. Weight 12 Gins. P.& P. 24ozs. PRICE 4/- Spare 21' empty spools. 1 / -: Spare 21. 200Ií. L.P. Tape, 5/- 

STEREO TAPE DECK 
WITH BUILT IN 
PRE -AMPLIFIER 
A professional addition 
to your 11i -F1 Stereo Sys- 
tem consisting of two 
basic Units. the Tape 
Deck and Pre -amplifier. 
which employs 4 Transis- 
tors and 4 Valves. The 
Unit with record and playback i 

track stereo or 1 track mono at 
either 76 i.p.s. or 3! i.p.s. both 
speeds being fully equalised. 
Features: Track System: i track 
2 channel stereo or monaural record and playback. Independent single channel recording on either channel while playback on other channel. Head Type: 1 track 2 channel inline stereo and associated erase heads. Low loss laminated pole pieces. Level indicators: 
2 Meters, 1 per channel. Digital Counter: 3 digit tape position indicator. Automatic Stop: When tape runs out or breaks. Inputs: Microphone lmV (50K. ohms impedance) Gram /Tuner 50mV (high impedance). Output: (cathode follower). Monitor Sockets: 2 x 5 ohms impedance. Audio Output: 500mV. Oscillator: Pushpul1 
80 Kc /s. S/N Ratio: -45dB or better at 71' tape speed. Separation: 
45dB or more between stereo channels. Frequency Response: 40 to 
15,000 cycles per sec. at 75 1. .s., 40 to 9,000 cycles per sec. at 311 i.p.s. 

50 
Motor pole heavy 

' Ó81'6x 15'. ape Size: Up to 7'. Line Up: A.C. 
Single 

cycles. S 
4- 258173 Transistors, 2- 12AT7, 1- 12AU7, 1 -12BH7 Valves. 

ir 

42 
GNS. 

Carr. & 
Pkg. 15/- 

THE HE-40 4BAND COMMUNICATION RECEIVER 
Completely built and ready 
to go. High sensitivity 
Superhet receiver covering 
550Kc /s -1,500 Kc /s, 1.6 Mc /s -4.4 Mc /s, 4.4 Mo /s-11 Mc / s 
11 Mc/s-30 Mc/s. Electrical 
Bandspread tuning. Slide 
rule type tuning dial. Irate r- 
eal ferrite rod aerial formed- 
iron waveband reception 
and a 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. Stead- 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 85ín, x 511n. (high) and weighs only Ill 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-£i24.15.0 Carr. 
y&yg 

% 
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INTRODUCTION OFFER ! ! Available Shortly 
FOR 

ONLY 

48 gns 
Plus 15/- 

Pkg. & Carr. 
'FIFE TUDOR STEREO HI -FI SYSTEM, comprising a Self Powered 
AM /FM Tuner, Stereo Pre -amplifier, 12 watt per channel Stereo Power 
Amplifier. The Tuner and Pre -amplifier are housed in matching black 
crackle finish metal cabine 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 Kc /s, LW 145 -270 Kc /s 100mV output 

t mains supply 105/240 A.C. Valve line -up: 
ECC85, ECH81, EBF89, EF80, EB91, EM84, 

41 4 ECC83. Multiplex outlet provided. Pre- 
amplifier- Designed for use with the Tudor 
Stereo Power Amplifier with inputs for most 
types of Pickups. direct play from Tape - 
Heads and ample sensitivity for either Crys- 
tal or Moving Coil Microphone. Distortion 
0.1 %, tape outputs 100mV from 90K. ohm 

250 
source, unr 100 mV. 

inputs-Microphone 1 e mV, 
e-upD: 

5.3 
2 -EF86, 4- ECC83. 

mV 
ower 

output, frequencytresponse 
Channel, 

0 D 20 
sensitivity 

-30 Kc /s. Speaker 
for 14 
impedance 

4, 8 or 16 ohms, surplus power available for Tape Pre-Amp, mains supply 
105/240 v. A.C. Valve line -up, 2- ECC83, 4 -EL84, 1 -GZ34. 

GREAT NEWS! 
We have pleasure in giving advance details of the 

NEW STERN 
DOUBLE FEATURE PRE -AMPLIFIER 

AND íL10 POWER AMPLIFIER 
A new conception in the field of audio engineering by 

Stern -Clyne development engineers. 
The most up- to-date circuitry is used in the Double Feature Pre- 
amplifier. It has matched inputs for microphone, crystal or magnetic 
pick -ups and radio tuner and in addition offers full facilities for tape 
recording and high fidelity replay. 
This unique feature means that should you wish to include tape in your 
hi -fl system at a later date all that is required is a suitable tape deck. 
Offers superb reproduction from all sources at low cost. Available shortly. 
Brief Specifications: 

J.L.10 POWER AMPLIFIER 
Incorporates the latest triode /pentode ECL86 valves in push -pull. 
PARTRIDGE ultra linear output transformer. PARTRIDGE mains 
transformer and smoothing choke. 10 watts power output. surplus 
power available for tuner output impedance 3- 7.5-15 ohms. 

PRICE: KIT OF PARTS 11 Gns. Carriage 
READY BUILT 14 Gns. and Insurance 7/6. 

DOUBLE FEATURE PRE -AMPLIFIER 
Inputs for microphone, crystal or magnetic pick -ups. tuner unit. 
Push -button switching for 3 tape speeds equalised. Tape erase Bias 
Oscillator circuit Incorporating ferros -cube transformer. Function 
switch. separate hase, treble and volume controls. level control and 
latest Eó187 magic es-e level Indicator. The pre -amplifier Is totally 
enclosed in a steel erase. finish in -ilver hammer and an attractive 

Ìir -res Iron pan the 
carefully ytatm I 

to blend in with modern wood 
i 

PRICE: KIT OF PARTS £17 Carriage and 

READY BUILT 21 Gns. Insurance 3 / -. 

PRICES: If both above unit'. i'. ' 
I :i -i d together. 

KIT OF PARTS £27.10.0 Cnrri,i ̂ e 

READY BUILT 32 Gns. .,t "i In 'name 151 -. 
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MODEL CR3 S 

TAPE RECORDER 
MODEL ('R3 /S incorporate! 
the HF /TR3 Mk. II Tape 
Amplifier (described below) 
and the Collaro "Studio" 
Twin Track 3 -speed Deck 
operating at 1lin., 3iín., and 

71ín. speeds. Complete 
with microphone and 
1,200ft. tape. 

KIT OF £33.8.0 PARTS 
ASSEMBLED £43.0.0 AND TESTED 

(Carr. & Ins. 15/- extra). 
Instruction book and detailed price list (free with kit) available 
separately at 3/- Post Free. 

STEREO TAPE 
PRE -AMPLIFIER 
MODEL STP -l. For use 
with current TRUVOX Av 

a 

BRENELL or COLLARD I 
STUDIO" I and I track í:::: > : :. :2:; ^x:? Y;,.: :: 

Stereo Decks. Incorpor- 
ates Ferrox -cube Oscillator, 4 -Speed Equalisation Signal Level 
Meter and separate Gain Control. Includes separate Power 
Unit 

PARTS £22.0.0 (Ins. 8/6) ASSEMBLED £28.0.0 
Instruction book and detailed price list (free with kit) available 
separately at 5/- Post Free. 

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

Instruction book and detailed price list (free with kit) available 
separately at 3/6 Post Free. 

MULLARD TAPE AMPLIFIER 
MODEL HP/TM/MKT] 
Based on Mollards Type "A" 
design and suitable for most 4 

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. 

KIT OF £13.13.0 Ìns gig& ASSEMBLED £19.0.0 
Instruction boot[ and detailed price list (free with kit) available 
separately) at 3/- Post Free. 

PñR°TS £14.0.0 insa"v)é ASSEMBLED £19.10.0 

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

Amplifier) to TAPE DECK 
S7'P -I (Kit) and "STUDIO" Deck £39.0.0 Assembled £48.0.0 
STP -I (Kit) and Brenell Deck .. £86.0.0. Assembled £75.0.0 
STr -I (Kw and Truvox Deck £61.0.0 Assembled £59.0.0 
TYPE "C" (Kit) and "STUDIO" 

251.0.0 
Assembled 233.0.0 

TYPE "C" (Kit) and BRENELL 
Deck . . 243.0.0 Assembled 250.0.0 

TY l'E "C" Assembled and Wearite 
Deck £ 70.0.81nc. HeadLiftTrans. 

H FYrE31Kit and 
,BREN LL Deck £430.0 Assembled £50.0.0 

iiP /lH :4 Assembled and Wearito 
nr. . .. .. .. .. £70.0.0fno.HeadLiftTrans. 

visit YOUR NEAREST STERN -CLYNE BRANCH 
WEST END: 18 Tottenham Court Road, W.I. MUSeum 5929 ¡0095 Half -day Sat 

23 Tottenham Court Road, W.I. MUSeum 3451/2 Half -day Thurs 

309 Edgware Road, W.2. PADdington 6963 Half -day Thurs 

CITY: 109 Fleet Street, E.C.4. FLEet St. 5812/3 Half -day Sat 

NORTH LONDON: 162 Holloway Road, N.7. NORth 8161/5 Half -day Thurs 

SOUTH LONDON: 9 Camberwell Church Street, S.E.5. RODney 2875 Half -day Thurs 

CROYDON: 12 Suffolk House, George Street. MJNicipal 3250 Half -day Wed 

BRISTOL: 26 Merchant Street, Bristol I. Bristol 20261 Half -day Wed 

MANCHESTER: IO Withy Grove, Manchester 4. BLAck Friars 5379 Now open 6 

Mail Orders and enquiries to Dept. P.W. days a week 

162 Holloway Road, London, N.7. NORth 8161/5 

Great Britain's Greatest Electronic Hobbies Organisation 
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WHARFEDALE 
SUPER 10lRSmn 

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

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

Dear Mr. Briggs, 
I feel I must write to you to say how pleased I am with my converted WIO Speaker (now a Super 10 /RS /DD) which I received safely on Saturday. 
The treble response is a delight to hear and even my poor quality records sound better, no doubt due to the absence of peaks in the middle and upper register. My pressure unit tweeter has now been dispensed with as it certainly cannot compete with the treble in your unit. 
Being lucky enough to live within good range of Wrotham, 

I 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. lin. dia. centre pole. Flux density 16,000 oersteds. Max. imput 10 watts rms or 20 watts peak. Frequency range 30- 20,000 c /s. Aluminium voice coil. Roll surround and double diaphragm. Axial response curve. Mic. distance 12in, nput 4 v. at 1,000 c /s. 
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PRICES: SUPER I0!RS /DD E10.18.8 including P.T. 
GOLDEN 10 /RS /DD E7.17.5 including P.T. 

Descriptive Leaflet on request 

WHARFEDALE WIRELESS WORKS 
IDLE BRADFORD YORKSHIRE 

Grams: 'Wharfdel' Idle Bradford 
Phone: Idle 1235'6 

January, 1964 

HARVERSON 
SURPLUS CO. LTD. 

For address see 
opposite page 

OUR LATEST BULK PURCHASE! 
BRAND NEW A.C. MAINS 

5 VALVE SUPERHET 
RADIO RECEIVERS 

Housed in beautifully styled cabinets 
offering terrific performance and 
high quality reproduction. Built -in 
ferrite rod aerial for reception of all 
your favourite programmes.. Fully 
guaranteed. 
MODEL 56 lao illus.). Covers Medium, 

Long and Short waves. Size 8fin- w. x 
32 in. d. x 45in, h. PRICE ONLY 87.17.8. 
P. & P. 5/6. 

MODEL 86. Similar circuitry to above but covers Medium wave only. Size 
75in. w. x 3f in. d a 42 in. h. PRICE ONLY 54.14.6. P. & P.5/6. Either of the 
above can be easily adapted for use with AM Feeder unit. 

3 -VALVE AUDIO AMPLIFIER. MODEL HA34 
Designed for Hi -rì reproduction of record. 
A.C. Mains operation. Ready built on plated 
heavy gauge metal chassis, size 7f in. w. x 4in. d. 
x 92in. h. incorporates ECC83, EL84, EZ80. 
valves, heavy duty double wound mains 
transformer and output transformer matched 
for 3 ohm speaker, separate Base, Treble and 
volume controls. Negative feedback line. 
Output 41 watts. Front panel can be detached 
and leads extended for remote mounting of 
controls. 

The 11A34 has been specially designed for us and our quantity order enables 

£45.0 P. 
us to offer them complete with knobs. 

. & P. 4/- valves, etc., wired and tested for only fF J 
TWO VALVE AMPLIFIER similar to above but using ECL82 and EZ80. 
with tone and volume controls. Output 3 watts. PRICE 75/.. P. & P. 4/.. 

SPECIAL OFFER! 
MARCONI 

QUARTZ CRYSTALS 
TYPES ZHB 

Class encapaolated, 2 wire lead oht. 
Size llio. high x fin. dia. Following 
frequencies (Reis) only available 

13521, 13583, 13648, 13708 
13771, 13833, 13895, 13958 
14021, 14083, 14146, 14208 
14271, 14333. 14396, 14459 

6/- each. P. & P. 1/- per crystal, 
3 or more Post Free. 

4 -SPEED PLAYER UNIT 
BARGAINS 

SINGLE PLAYERS 
TU /12 85.10.0. Carr. 3/6 

AUTO CHANGERS 
B.S.R. UA14 88.2.6 
Latest B.S.R. UA16 27.2.6 
LATEST GARRARD AUTO -SLIM 
with heavy -duty 4 -pole motor. 
FEW ONLY 27.7.0. (Standard 
Auto-Ohm 28.17.6). Cars. 5/- on each, 

SPECIAL 
TRANSISTOR BARGAINS 

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

0071 5/- PXA101 0/6 
0072 6/- XA103 ., 6/6 
0076 8/- V15 /1Op 12/6 
Set of Willard 6 transistors, 0044, 
2 -0045, 008113 matched pair 
0081, 25 / -. 

EDISWAN MAZDA 
R.F.1 Pack: 1- PXA102 Mixer: 
' -PXA101 I.F.. Amp.; (Equiv. 
0044 and 0045) 10/6 
R.F.2 Pack: 2- PXA101 I.F ; - 
PXA102 Oec.; 1- PXA102 
Mixer 12/6 
L.F.e Pack: Consisting of PXB113 
Driver, Matched pair PXCI71, 
mounted complete with heat sinks 
(Equiv. 00811) and 0081) 12/6 
ALL TRANSISTORS POST FREE 

BRAND NEW 
CAR RADIO AERIAL 

BARGAINS! 
BY WELL KNOWN MAKER 

Following types available for wing 
mounting: simple one hole fixing, 
all heavily chromed, telescopic and 
complete with coax plug and lead. 
TYPE HSI, 3 section, open 43 2in., 
closed 171e. (list 32/6), OUR PRICE 
22/, 
TYPE HS2. 4 ,section, open 441ía., 
closed 2in., length below wing 12tH., 
adjustable angle 0-25° (list 47/6) 
OUR PRICE 40/-, 
TYPE MSS. 5 section, open 41in. 
closed llla., length below wing 91ín. 
adjustable angle 0 -25 °. Features a 
tamper -proof locking device, aerial 
cannot be extended without using 
special key provided. (List 67/6). 
OUR PRICE 50 /., 
AU aerials plus 2/6 P. & P. 

TELEFUNKEN HI -FI 
STEREO 
AMPLIFIER 
Model $82 with BALANCE CON. 
TROL 110 /250 v. A.C. input 5 watt 
undistorted output (10 watts nomi- 
nal). Size 12 x 9 x tin. Weight 9 lb. 
Complete with spec, and instructions 
STILI, ONLY 86.19.6. Carr. 7/-, 

STEREO AMPLIFIER 
Incorporating 2 ECL82s 
and 1 EZ80, heavy duty, 
double wound mains trans- 
former. Output 4 watts Per 
channel. Full tone and 
volume controls. Absolu- 
tely complete. 

BARGAIN PRICE 89/6 P. & P. 5/. 
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SPECIAL 
PURCHASE! 

TURRET TUNERS 
by famous maker 

Brand new and unused. 
Complete with PCC84 and 
PCF60 valves, 34 -38 Mcls 
I.F. Biscuits for Channels 
1 to 5 and 8 and 9. Circuit 
diagram supplied. 
ONLY 25/- each. P.P. 218. 

F.M. TUNER 
HEAD 

A permeability tuned tuner 
head by a famous maker, 
supplied without valve 
(E(2;85) and drum and 
spindle, 18/6, plus 1)9 P. 
P. Valve 8/6 extra. Drum 
and spindle 8/6 extra. 

GÖRLER F.M. 
TUNER HEADS 

10.7 Mote LP. 
16/ -, plus 1/0 P. A P. 
(EC'.C85 valve. 8/6 extra.) 

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

FURTHER HUGE 
PURCHASE enables to to 
offer these 67 IMP 

/6.P at 

HARVERSON'S F.M. TUNER Mk.l 

F.M. 
tuning 
head by 
lamons 
maker. 

(1 uar- 
an te cd 
non-drift 

Pcr- 
meabilitt 
tuning. 

Fre- 
quency coverage 88- 
100 Male. 0.0.81 
balanced diode output. Two I.F. stages and 
discriminator. Attractive maroon and gold 
dial (7 z 31e, glass). Self powered, using 
good quality mains transformer and valve rectifier 

Valves used ECC85, two EF80'a, and EZ80. 
(rectifier). Fully drilled chassie. Size of 

completed tuner 8 a 6 a 20m. All parts sold 

separately. Set of parte If purchased at one time 
85.19,6, plue 816 P.P. and ins. Circuit diagram and 
inetructlone 1)8 poet free. Mark 11 Version as above 
but complete with magic eye, front panel and 
brackets. 98.12.6. P. & P. 8)6. 

Mark 
IN Verson as Mark I but with output otage 

Handsome n n 
control. 

MetalCabinets. Choloe of Grey, Black 
or Green. To fit Mark I, 26/ -, P. P. 2)6. To 

fit Mark II, 17/6. P. P. 216. 

Heavy 8 }la metal turn- 
table. Low flutter per- 
formance 200/250e. shaded 
motor with tap at 45v. for 
amplifier valve filament If 

required. Turnover LP /78 
head. 

RECORD PLAYER 
AMPLIFIER 

2 valve i EZSO ECL82), 
A.C. mains, 3 watts 
output. ready built, tested 
and complete with valves 
and output transformer. 
Size 71n, w. x 20m. d. n 
5lin. h. 55/ -. P. A P. 3 / -. 
Suitable speaker. Sin. 101 - 
P. A P. 1 /6. 10 x Mn., 26/-, 
P. A P. 116. 

SPEAKER & 
CABINET FABRICS 

Oatmeal, Red and Gold 
fabrics and various patterns 
In Vynair and Tygao (or 
speaker and cabinet cover - Ina Red 

lbinet co eringon9 
All Odin. wide and usually 

OId 
at 361- yard. 

UR 12 6 per yard 
PRICE I length, 
plus P. & P. 1/6. 
(Minimum (inter 1 yard). 
Send S.A.E. for samples. 

6 TRANSISTOR AND 
DIODE SUPERHET 
A Bret -class 2 wavehande 
transistorsvperhet. Printed 
circuit panel (size 99 x 21in.) 

3 pre -aligned I.F. tranefor- 
mere. High -gain Ferrite rod 
aerial. All Firet -grade 
transistors. Car serial 
winding. Push -poll nut. 
put. All part* euppfied 
with simple instructions. 

All parte sold separately. 
Set of parts If purchased at 
one time. 
ONLY £4.5.0P AP 

35 OHM SPEAKERS 
euifabs fee ses *milk above 
Ois. Goodman.. Ideal replace. 
ment for moot pocket portables 
816; 2 011. 10 /6; 3110. 12/6; 
ISM. 17/6; 7 x 41n. 81/ -. 
P. P. 1/6 per speaker. 

Portable CABINET 
Size approx. 90 x 81 t 88 in. 
Suitable for above using 39in. 

1 aker, 261 -. P. & P. 2 /.. 

COIL AND TRANSFORMER SET 
FOR TRANSISTOR SUPERHET 

9 I.F. trarWormers, one oscillator coil, one driver 
transformer and wound Ferrite aerial (med. long 
and aerial coupling), 88/8 complete, post 11 -. 

6 transistor printed circuit board to match. 8 /6. 
post ed. Circuit diagram 1/6 extra. 

QUALITY RECORD PLAYER 
AMPLIFIER 

A top- quality record player amplifier. This 
amplifier (which Is used In a 29 gn. record player) 
employs ECC83, EL84, EZ80 valves. Bass, treble 
and volume controle. Complete with output trans- 
former matched for 3 ohm speaker. 

PRICE 69/6 P. & P. 316 
DITTO. Mounted on board with output tram- 
(Omer and Sin. epeaker. 

Complete at 89/6 P. & P. 4/6. 

QUALITY PORTABLE RECORD PLAYER CABINET 
Uncut motor board. Will take above amplifier and 
B.S.R. or GARRARD . Autochanger or Single 
Record Player Unit. Size 18 x 14 z B }in. 

PRICE 0.9.6 Carr. 1i, 

4 LOOK OPPOSITE FOR MORE BARGAINS 

HIGH GAIN 4-TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TAI 

Peak output In excess of 
Pi watt.. All standard 
Brltishcomponente. Built 
on printed circuit panel, 
size 6 x 3in. Generous 
size Driver and Output 
Transformers Output 
transformer tapped for 3 
ohm and 16 ohm speakers. Transietore (GET114 a SPECIAL 
51 Millard OC81D and matched pair of OC81 ofp). PRICE 

9 volt operation. Everything supplied, wire, 
battery clips solder etc. Comprehensive easy to 451 - 
allow instructions and circuit diagram 1/6 (Free with P. & P. 216. 

Kill. All parts 'old separately. 
Also ready built and tested, 88/6. P. & P.118. A pair of TAI'' are 

ideal for stereo. 

10/14 WATT HI-FI AMPLIFIER KIT 
A stylishly dniehed monaural 
amplifier with an output of 14 watts 
from 'l EL84. In push -pull. Super 
reproduction of both mue'.c and 
speech, with negligible hum. 
Separate input. for mike and gram 
allow records and announcements 
to follow each other. Fully 
shrouded section wound output 
transformer to match 3.16 0 
speaker and 2 Independent volume 
controls, and separate bass and 
treble controls are provided giving 
good lift and cat. Valve line -up 

1.11,84s, EÚ;63, EE86 and EZ80 
rectifier. Simple (rel.-net ion 
booklet 1(0. (Free with parte.l 
All part' sold separately. ONLY [6.19.6 P. P. 6/6, 

leo available ready built and tested complete with Input jack Plug. 
[8.15.0 P. & P. 6/6. 

BRAND NEW 3 OHM 
LOUDSPEAKERS 

(o. 211.; 101e. 95/-; 121e. 87/6 
E.M.I. 20in. tweeter ,. 10 /6 
gin. x Sin. By famous 

maker .. .. 10/6 
E.M.I. Ceramic Magnet 
l3 }In. x Rile. high eux 86 /- 
flols Celeetion approx. Oins x 

n. middle register speaker 10 /6 
10in. x 6ìn. , 86 /- 

Also 15 ohm 12 Inch, 60/ -. 
P. P. np to bin. 1/8; over Sin. 

2/6 per speaker. 

AMPLIFIER ON 
PRINTED CIRCUIT 
BOARD 
Two valve. U785, UI114 
O.P. trans. use with 80 volt 
tap off motor, 89/6. 
P.P. 2/6 on above. Dropper 
res. for filaments II required 
2/6. 
B.S.R. AUTO UNITS 
160 v. Suitable for use with 
above.(Slightly soiled.) 64,4.0 

AMPLIFIER 
CARRYING CAM 

BRAND NEW 

Strongly made wooden con- 
struction, tough vynide covered. 
complete with carrying handle. 
Overall size 1311n. wide x 91n. 

deep x Bin. high with eloping front 
panel. Weight only 40 lbs. Ideal 
for our 10/14 watt amplifier and 
many others. 
BARGAIN PRICE 01316 

P. P. 4I. 

Superior CABINET To take 8 x 5m. speaker, with motor hoard 
will accommodate Boll ÚA14 or UA16, 83.9.6. Carr. 5/6. Speaker 16/- 
extra. P. P. 1/6 extra, 
LARGE CABINET Similar to above with 3 ohm speaker. 63.9.6. 
Car, 3 / -. 

BARGAIN CORNER!! 
AOOS CRYSTAL MIKES, High 
Imp. For desk or hand use. High 
sensitivity, 18 /6. P. A P. 1(8. 

ThL CRYSTAL STICK MIKE. 
Listed at 461+ Our price 18/6. 
P. A P. 1/6. 

CARBON MIKE INSERTS. Brand 
new, 211n. dia.. 8/6, P. P. Od. 

MIDGET 2 -GANG CONDENSERS. 
Capacity 195 and 100 pF Poly- 
styrene case with built -In trimmers. 
015e I z s x }in. Not used but 
removed from P/C boards. 

Two for 9 / -, pine 1/. 
P. P. 

HARVERSORI SURPLUS CO. LTD: 
170 HIGH ST., MERTON, S.W.19. CHErrywood 39856 

Open all day Saturday Early closing Wed., l p.m. 

A few minutes from South Wimbledon Tube Station. (Please write clearly) 

PLEASE NOTE; P. P. CHARGES QUOTED APPLY TO U.K. ONLY P. P. ON OVERSEAS 

ORDERS CHARGED EXTRA. 
BEAD STAMPED ADQAEB.0ED ENVELOPE /VITA ILL EAQUIRIEE 

TRANSISTOR 
TRANSFOS 

MERS. (Tapped 2 ohms 
and 15 ohms output), 
plus 4 suitable Transla- 
tors giving approx. 1 

watt output, 30/-. P.P. 2/- 

8 PUSHBUTTON TRAX. 
SISTOR SWITCH. D.P. 
--D.T. Each switch 5/6 
and 1/- P. P. 

MAINS TRANSFORMER 
Drop giro' type. Tapped pri- 
mary 110v., 2110v., 220v.. 240v. 
320- 0.320V. st 80mA and 6.9v. 
at 3 amps. Generous core. Stack 
size 31 x 21 x llin. Weight 
albs ONLY 15 / -, P. P. 3/6. 

4 -W AY NON- TANGLE 
TELEPHONE CABLE 

Latest spring back coil spa, 
extends 121e. to 5ft. Complete 
with rubber bushes. 3/6 sao& 
P. A P. 1 / -. 

COLLABO BI -PI 
STEREO T/O CARTRIDGE 

Type "C'. Complete with universal 
bracket and styli for Stereo LP 
and 78. Original Bat price 0918. 
OUR PRICE 26/-. P. F. 1/. 
A006 GP 65 /1 T/O M0110 CRYSTAL 
CARTRIDGE. Comp. with sapph- 
Ire t- l and mounting braokst. 
Limited 

DECKS 
Arai- 

COLLABO STUDIO DECK 
910.10.0 Plus 5(6 cart. and 1D& 

B.B.R. MOEARDECE 
(Single speed) 8I1n. per sec., simple 
control, use e5 }in. spools, 80.140 
plus 5/6 carr. and ins (Tapes extra 
on both). 
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Brand new individually 
checked and guaranteed 

VALVES 
AC/HL 4/6 11266 50/. 
ACP4 6/- .01415 30/. 
ACOPEN 5/. E1524 12/6 
AR8 5/- E21:34 18/- 
ARP3 3/- EA50 1/6 
ARP4 8/6 EA76 7/- 
ARP12 2/6 EABC80 6/- 
ARP21 7/- EAC91 3/6 
ARP24 3/6 EAF42 8/- 
ARP34 4/- EB34 1/6 
ARTP1 8/- 0891 8/- 
ATP4 2/8 EBC33 8/- 
ATP7 5/6 EBC41 6/9 
AU7 50/- EBC6I 6/6 
B84 10/- EBC90 5/- 
B884 47/6 013E80 6/6 
BT19 25/. EBF83 7/6 
BT35 25/- 013E89 6/6 
BT45 15/. E(.:33 12/6 
BT83 35/. EC70 
CC3L 2/- F:C90 20/- 
C1C 6/- EC91 3/. 
CL33 9/- ECC81 4/- 
CV71 3/- F1UC82 5/- 
CV77 6/- ECV83 6/- 
OV102 1/. F,CC84 6/6 
CV) 03 4/- RC('85 6/6 
CV4014 7/. RUU91 4/- 
CV4015 5/. FI'380 7/6 
CV4025 10/. 33382 7/- 
CV4046 40/. E(iB3 8/- 
CY31 e/- E3'842 8/- 
Dl 1/8 ECH81 8/- 
D41 3/3 ECH83 7/6 
D77 4/8 ECL80 8/- 
DA30 12/6 ECL82 7/6 
DAF96 6/. ECL83 10/. 
DD41 4/- ECL86 10/- 
DFTS 8/- EF36 3/8 
DET20 2/. E1,39 4/- 
DF73 5/- F.F40 9/- 
DF91 8/- 11E41 6/9 
DF52 3/- EF'50 1/6 
DF98 6/. E2'54 3/3 
DK92 7/- E371 7/8 
DK96 8/8 EF72 5/- 
13L92 5/. EF73 5/- 
DL93 8/. E374 4/- 
DL94 8/- EF80 5/- 
DL96 6/- EF85 6/- 
DL819 15/. EF86 6/- 
E80F 25/- EF89 4/6 
E1148 2/6 EF91 2/9 
E1232 9/. E1,92 2/- 

EF95 8/- 
EF'183 8/- 
00184 8/- 
EL32 8/9 
0034 8/8 
EL'35 5/- 
EL38 17/6 
EL41 7/3 
EL42 8/- 
ELIO 9/- 
EL81 8/8 
EL83 /- 
EL84 5/- 
01,85 8/- 
EL91 4/6 
EL95 8/- 

8/8 
EE81 7/8 
EM84 8/- 
EM85 9/. 
EN31 10/- 
E8U208 e/- 
0151 7/- 
E 18 5/6 
0191 3/- 
EZ40 5/8 
13'7,41 6/6 
11180 5/8 
3881 4/8 
1'10057 5/- 
F/6061 5/- 
F/6063 4/- 
FW4/5008/8 
G1/2380- 9/. 
G1 /371K 

19/- 
06012G 5/- 
GZ32 12/- 
GZ34 8/- 
H63 7/. 
111,300 100/. 
11054 22/8 
ELSE 2/6 
HL23 6/. 
HL23DD 5/. 
HL41 4/. 
HVR2 9/- 
K3A 10/. 
KT32 8/- 
KT33C 8/- 
KT44 5/9 
KT63 4/- 
KT66 12/9 
KT67 15/. 

KT76 8/8 8U2150A4/8 1N43 4/- 6H7 5/- KTW61 5/8 T41 6/6 1070 4/- 6B8G 2/8 KTZ41 8/- TP22 5/. 1R4 5/- 613A6 4/9 KTZ63 
10/- TTl1 

15/. 
3/- 184 6/- 813117 9/- 518100 9/- TT15 80/- 185 4/8 6BW6 9/- 618142 12/. TTR31 60/- 1T4 3/- 6C4 2/6 318190 5/- TZ0520 4/- 2A3 5/- 6C5(1 4/- E114 4/- TZt0 18/- 2A5 6/- 6C50T 8/- ML6 8/. U12/14 8/- 2A6 7/- 6C0 4/- MS/PEN 8/- U17 5/- 2C26 3/. 6C80 3/. NüT2 10/- U18 6/6 2C26A 8/- 6C8G 3/- 0133 7/- U25 11/- 2U34 2/6 6C116 5/- 0613 5/8 1126 11/. 2143 42/8 61/6 3/. 0133 5/- U27 8/- 2C46 30/- 6E5 6/- 014 4- U52 

PABC80 7%- U801 17%8 2021 15Ì- MGT 5%9 PCC84 5/8 UABC80 5/- 2X2 3/- 6F6G 4/- P(h285 7/- UBU41 8/8 3A4 4/. 6F7 8/. PCC89 10/- UBF'80 6/8 3A/167/M 6F8G 8/8 PCF80 7/- UBF89 7/- 25/. 6312 4/6 PCP82 6/8 UBL21 11/. 3B7 5/- 6313 5/- PC1'84 10/- UC1342 7/. 3B24 5/- 6F32 4/- PCL81 9/- UCH81 7/- 31328 15/- 6333 3/6 
P('L83 8%3 UCL83 10Ì- 3049 

50/- 
88 6H10 6%8 PCL84 7/. UL41 7/6 384 5/- 6116E 1/8 PCL86 9/- UL84 8/- 3V4 5/9 624 9/- PEN25 4/6 UU9 8/6 5A173G 5/- 6J4WA 10/- PEN46 8/- UY21 8/- 5A1740 5/- 625 3/8 PEN220A U 14 5/6 6D/257/M 825G 3/- 

PL36 8/- Vl.->07 5/8 5R4GY 19/- 6J6 
O 

W 6/8 PL38 16/. V1924 18/- 5'f4 7/- 8170 5/- P1,81 7/- V2023 13/6 5840 8/- 62( 60T 5/8 P1,82 5/6 \'M1'4G 12/- 5X40 8/6 807(1 2/- 1'L63 8/- VP23 3/. 583G 4/- 6070T 9/9 1'L84 6/0 V1'133 10/- 583GT 5/- 6K8(: 4/- PMS4A 5/- VR99 8/- 583WGTR OKBGT 8/3 PT15 10/- V7105/30 9/. 60811 8/8 PT25H 7/6 5/8 5X4 8/6 6025 12/- 1/X4 14/. VR160/30 52411 7/- 61,5E 8/. PX25 9/- 5/- 6A 127 9/- 61,6 9/- PY32 9/8 VT4C 20/. 6A(:7 3/- 61,60 8/- PY33 10/- V(339 6/. 6403 2/8 6L6GA 7/6 P5'80 5/6 VX3258 4/. 6A(:7 6/- 6L7G 9/8 PY81 5/6 W21 5/- 6A R6 10/- 6L34 4/8 PY82 5/- X68 7/6 8/05 8/6 6L020 5/9 PY83 8/- 163 5/- 6A.17 8/- 6N7 6/- P1800 8/8 Y65 4/- 6A05 5/- 6N7G 5/9 P7.1-35 9/- 166 8/- 62.06 6/- 6070 8/- P11-75 12/- Z800U 20/- 6AK7 8/- 687 6/- Q1/21 8/- Z801U 10/- BALS 4/- 68C7 7/. QP25 5/. lA3 3/- 6AL5W 7/- 68C7GT 5/- Q89.-i/10 5/8 1A5GT 5/. 6AM5 2/8 6807 5/. 091202 8/- 1C5(:T 7/- fiAMd 9/- (ieFSGT 5/6 0804/7 7/- 1D8GT 6/- 6AQ5 7/- 68117 '/- 
113 8/- 1E7G 7/8 6AQ5W 9/- 6817 5/- SF2 3/6 132 3/- 6486 4/. 08J71:T 5/8 
SP61 

2/ 100GT 8/- 6A86 W 9/- 6527V 8/8 
8P210 8/6 1LA6 6/- 6A U6 7//- 68L7GT 5/6 8TV280/40 1LC6 7/- 6A X4 8/- 68N7 9/8 12/6 1LM4 9/- 6B4G 8/- 8807 8/- 

MANY OTHERS IN STOCK include Cathode Roy Tubes and .Special Vo cee. U.K. orders below 21 P. 6 P. 1/ -; over E1, 2/ -; over £3, P. R P. free. C.O.D. 3/6 extra. Overseas Postage ext a at cost. 

CHR HIGH RESISTANCE HEAD- PHONES. New, 161 -. P. & P. I /6. 
NEW DLR LOW RESISTANCE 
BALANCED ARMATURE HEAD- PHONES. 10/ -. P. & P. I/6. 
TWO IMPORTED RX's HIGH QUALITY COMMUNICATION RE- 
CEIVER, Type JR 101. 504 kc /s -30 Mc /s 
in 4 bands with bandspreads for 3.5, 7, 
14, 21 and 29 Mc /s bands. A built -in "Q Multiplier" permits the selectivity to be 
raised to a very high value. Vertical "S" 
meter. Automatic interference sup- 
pressor. 22v A.C. Valves: 6BA6 (3); 
68E6 (2); 6AV6 (2); 6AQ5; 5Y3. Weight 
approx. 20 lbs. Meas.: IS x 10 x 7in. 
Price E40, carriage free U.K. COMMUNICATION RECEIVER 
Type SR 40. 540 Kc /s -31 Mt /s in 4 bands. 
Built -in Sin. loudspeaker, telescopic 
aerial for SW reception. Calibrated "S" 
meter, automatic interference limiter. 
BFO circuit. 220v. A.C. Weight approx. 
15 lbs. E29, carriage free U.K. 
R.209 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 -in miniature valves and 

6887 2/- 302'15 10/- 1625 6/- 6040T 9/6 30F3 8/6 1628 á/- 6V60 5/- 301,01 9/6 1629 4/6 

6V6MT 8/- 30PL1 10 /8 40430 18/8 8E4 4/- 301'L1310/6 4063 8/- 6X50 5/- 35L6GT 7/- 6704 9/. 
6X6GT 5/3 35T 17/6 5726 6/6 6Y60 6/- 35W4 5/. 6064 7/- 

67,4 
L2 10/- 35Z3 8/. 6065 6/- 5/. 35Z4GT 6/- 7193 1/9 

7B7 7/6 :35Z5GT 8/- 7475 3/- 
72'5 10 /- 37 4/. 8013A 25/- 
706 7/- 38 9/- 9001 3/- 
707 5/- 41MP 4/- 9002 4/6 
7117 7/3 50L6GT 8/6 9003 ó/- 
7Q7 7/- 53A 7/6 9004 2/8 717 5/- 58 8/- 9006 2/6 
7X4 4/8 59 6/- 
OSA 80/- 75 5/6 C.R. 
D2 2/8 76 5/- Tubes 
D2 8/- 77 6/- 
1E3 17/8 78 5/- 
2Afi 2/6 80 5/6 
2ÁH7 5/- 81 9/- 
2AH8 11/. 82 8/- 
SAT7 4/ . 84 8/- 
2A(17 5/- 85A2 8/8 
24X7 6/- 89 6/- 
2ÁY7 10 /- 9001 8/- 
2876 6/- 2108FF 
28E6 7/- 7 pin 2/6 
7)3117 7/- 220PA 7/. 
2U8 3/. 220TH 4/. 
2146 2/- 22700 9/- 2.13,:T 2/8 307A 5/6 
1871IT 9/6 35013 8/- 

2EnM 10/. 377A 70/- 
12Q7IP 4/6 3684 51- 
i7567 7/- 393A 15/- 
1'75l'7 4/- 4464 8/- 
1281:7 3/. 7074 15/- 
128ß7 3/- 7158 60 /- 
128.17 5/. 801 6/- 
1.28K7GT 22/6 

8/. 81803 7 30/- a 
128N70T 8078E 6/- 

Speci 
Valves 

l 

5/9 808 
1281R7 

2/- 
813 30 /- 

1417 7//- 8. 88 50/- 
1.903 0/- 8306 4/- 
1903 10 /. 837 16 /- 
191:6 9/. 837 9/. 
(9111 6/- 843 5/. 
20Á2 17/6 8664 14/- 
20P4 17/6 954 4/6 
21 ßfi 9l- 955 2/6 Transistors 
25L6GT 7/. 956 2/- 0026 25/- 

25Z40 6/8 958A 9/- 0045 6/- 2615 7/6 1612 5/- 0072 7/. 
25Z6GT 8/6 1616 3/. 0081 7/. 
30 5/- 1819 5/- 0(182 10/- 

CV1596 
(09J) 55/- 

E4103/B(4 
28/- 

E4604/B118 
28/- 

V0R97 28/- 
VCR 136 

30/- 
VCR139A 

35/- 
3B PI 30/- 
2P 87 45/- 
5CP1 25/- 
51'l'7A 2b/- 

Photo 
Tubes 

CMG8 5/- 
11816 12/6 
931 A 55/- 
6097C 350/- 

AI T6 28 
081/77 810 
1824 25/. 
3J/92/E 

E37/10/- 
723A/B 50/- 
725A 30/- 
726A 27/6 

MARCONI COMMUNICATION 
RECEIVERS. CR.I50. Frequency 
coverage 2 -60 Mc /s in 5 bands. Two IFs. 
Ist 1,600 kc /s, 2nd 463 kc /s. Image signal 
protecting over 40 dB up to 30 Mc /s and 
20-40 dB from 30 -60 Mc /s. Self checking 
calibration (built -in calibrator). Stabilisa- 
tion of supply and temperature com- 
pensation. Electrical and mechanical 
bandspread. Metering and visual tuning 
indicator. Bandpass from 100 c/s to IO kc /s 
in 5 stages. Acoustic filter associated with 
100 c /s. Bandpass position for CW recep- 
tion. Facilities for diversity reception. In 
as new guaranteed condition with original 
mains power supply unit E70 or without 
power supply unit 160. Carriage 30/- 
CR.I50/2. Frequency coverage 1.5 -22 
Mc /s in 4 bands, all other features as in 
CR.I50. Price 135. Carriage 30/ -. 
P.C. RADIO'S mains power supply unit for above, 90f -. 
H.R.O. Senior. Table Model. In 
excellent, fully checked, and tested 
condition (without coils and power pack), 
115.10.0. As above but rack mounted 
model, E14.10.0. 
Individual frequency coils for above 
El each set or set of 9 E8. Either model, 
carriage £1.10.0. 
Original mains power pack for H.R.O. 
110/220 v. A.C. Brand new in original 
packing, 45/ -. P. & P. 4/ -. CONNECTORS FOR TCS 
RECEIVER, TRANSMITTER AND 
REMOTE CONTROL, with original 
plugs on both ends. New E1.17.6 each. 
P. & P. 2/6. 

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

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

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 Bin., depth 9in. Weight 23 lb. 
In as new, tested and guaranteed condi- 
tion, 123,10.0, including special head- 
phone and supply leads. Carr. El. 
CARBON INSET MICROPHONE. 
G.P.O. type, 2/6. P. & P. 1 /6. 

PANEL METERS (round) 
0-20 microamps 2-° D.C. 79/. 
0 -50 microamps 34" DC 45/- 
0-50 microamps 24' D.C. ** 401- 
0 -100 microamps 2 4" D.C. 351- 
0 -100 microamps 23" D.C. ** 35/- 
0 -200 microamps 271" D.C. 32/6 
0 -500 microamps 2" D.C. 21 /- 
0 -500 microamps 2-4" D.C. 30f. 
0 -ImA* 2" D.C. 1916 
0 -ImA 3 #' D.C. 35/- 
0 -ImA 34" D.C. ** 35/- 
0-5mA 34" D.C. 45/- 
0 -IOOmA 21- D.C. 10 /- 
0-300mA 2 }" D.C. 101- 
150- 0.1,500mA 3 }" D.C. 29/- 
0-15v 24' A.C. 17/6 
0 -50v 24" D.C. 28/- 
0-150v 2' A.C. 24/- 
0-300v 2 1" A.C. 22/. 
0-500v (shunt) 24' D.C. 20 /- 
0 -5kV 34" electrostatic 85 1- 
C -I0kV 
Freq. 0-70 a /SecI25v" 

D.C. 
3}" 52/- 

^ "Weston' , as usually used also) in H.R.O. 
as "S" meter. * *Projection type. 



January, 1964 PRACTICAL WIRELESS 
799 

THE R.S.C. BASS -MAJOR 30 WATT GUITAR AMPLIFIER 
A MULTI- PURPOSE HIGH FIDELITY, HIGH OUTPUT UNIT 

FOR VOCAL AND INSTRUMENTALIST GROUPS 

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

* Incorporating Iwo 12ín. heavy duty 25 -watt high flux (17,000 lines) loudspeakers with 
2In, diameter speech coils. Designed for . efficiently handling full output of amplifier 
at frequencies down to 25 c.o.s. 

* Dual Cone in second speaker reproduces frequencies up to 17,000 c.o.s. 

* Heavily 
y 

made 
e two 

cabinet 
of cony tents t of 24 X 21 

14ín, has an exceptionally attractive 

* For 200 -250 v. to 50 c.o.s. A.C. mains operation. 
* Four lack socket inputs and two independent vol. controls for simultaneous connection 

of up to four instrument pick -ups or microphones. 

* Separate bass and treble controls providing more than adequate "Boost" or "Cut " 
/r LEVEL frequency response throughout the audible range. 

* SUPERIOR TO UNITS AT TWICE THE COST. 

Send S.A.E. for leaflet. 
OR DEPOSIT of £4.3,0 and 12 monthly 
payments of £3.9.11. Carr. 17/6. 392 Gns. 

R.S.C. JUNIOR GUITAR A M PLIFEIR 
5 -watt high quality output. Separate bass 
and treble "cut" and "boost" controls. 
Sensitivity 15 m.v. Two high impedance 
Inputs. 101n. loudspeaker. Handsome, 
strongly made cabinet (size 19 x 19 x 71n. 

approx.) finished in attractive and durable 
polychrome 

Or DEPOSIT Li and 9 monthly ...v payments of O. Carr. 7/6. 

LINEAR TREMOLO /PItEAMP. 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 

Controls are nSpeed (frequency ofB terrup- 
tions), Depth (tor heavy or light effect). 
Volume and Switch. Three sockets are for 
two inputs and Foot Switch. NY 4 Gns. 

DERBY 
NOW OPEN AT 
26 Osmaston Road 

THE SPOT 

TRANSISTOR 
4/11,1ÓC44 4111, 007224/9,í 0Cß114/311. 

OC171 8/9. Ediswan XA101 3/9, XB102 3/9, 
XA112 3/9, XB113 3/9, X13104 3/9. XC101A 
3/9. Postage 8d.. 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. .. 8/11 H.T. TYPES H.W. 
6/12 v. 3 a. .. 9/9 150 v. 40 mA .. 3/9 
6/12 v. 4 a. .. 12/3 250 v. 50 mA .. 3/11 
6/12 v. 6 a. .. 15/3 250 v. 60 mA .. 4 /11 
6/12 v. 10 a. .. 28/9 250 v. eo mA .. 5 /11 
6/12 v. 15 a. 35/9 250 v. 250 mA . 11/9 
CONTACT COOI.F :D. 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. 

Hl -F1 10 -WATT AMPLIFIERS. 
Brand New Co 

Un 7sÌ 9.9 5/6.'r, 
Manufacturers' discontinued Model. Push- 
Pull output. Latest high efficiency valves. 
Dual separately controlled Inputs for 
"Mike". Separate Bass and Treble Controls. 
High sensitivity. Output for 3 or 15 ohm 
speaker. Guaranteed tested and in perfect 
working order. 

HUGE. PURCHASE OF 
BRAND NEW 24 v. 20 Amp. 
F.W. (Bridge) SELENIUM 
RECTIFIERS. each 

R.S.C. 
LEICESTER BIRMINGHAM SHEFFIELD HULL LIVERPOOL BRAD 

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

Arcade Castle Market St., Hull Liverpool 2 (above Alhambra (Market St.) 

Half -day (Opp Snow Hill Bidgs, Sheffield Theatre) Bradford Manchester 2 

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

49/9 

R.S.C. SENIOR II watt Guitar Amplifier R.S.C. B20 BASS GUITAR 
For lead or rhythm guitar. High -fidelity AMPLIFIER push -pull output. Separ- 
ate bass and treble 'cut" - A highly efficient unit incorporat- 
and "boost" controls. ing a massive í51n. high flux loud - 
Twin separately con - speaker specially constructed to 
trolled inputs so that two withstand heaviest load condl- 
Instruments or 'mike" =;f lions. Rating 25 watts. IndIv1- 
and pick-up can be used dual bass and treble controls give 
at the same time. Loud- ample "boost" and "cut". Two 
speaker is a heavy duty high Impedance jack socket in- 
high flux 12tH. 20 watt ; puts are separately controlled. 
model with cast chassis. a All controls are conveniently 
Cabinet is well made and positioned in a recess on top of the 
finished as Junior Model. - cabinet. Cabinet is of substantial 
Size approx. 18 x 18 x ß1n z_. construction and attractively 

finished in two contrasting tones 
Only 18 Gns. . ^&_ `' of Resine and Vynalr. Size 

from 
approx. 

250 v 150 
cp.S. AC 

mains. 
Send S.A.E. for leaflet. 

29+ Gns monthly payments of 58/10. 
Carr. 1716. 

Cari 
101 

Send S.A.E. for leaflet. 
Or DEPOSIT 35/- and 
twelve monthly payments of 351-. 

III:AVY DUTY LOUDSPEAKERS IN 
SLuS'I'ANTIAL REXINI: COVERED 
CABINE'T'S. Type BG1. Suitable for Bass 
Guitar. Speaker Unit 151n., High Flux, 
15 ohms. 30 watts. Cabinet size approx. 
24 x 21 x 13ín. Only 191 gns. Or Deposit 
37/6 and 12 monthly payments of 37/6. 
Type. BG2. Suitable for Bass Guitar. 
Super Sensitive. 15ín. 15 ohms high flux 
speaker. Cabinet size approx. 30 x 21 x 142n. 
Attractive covering of two contrasting 
tones of Rexine and Vynair. Rating 50 
watts. Only 29 gns. Or Deposit £3.7.8 and 
12 monthly payments of 50 / -. 
Type BG3 /2. Suitable Bass and Lead 
Guitar. Two 12ín. high flux 15 ohms 25 watt 
speakers. one with aluminium speech coil 
and dual cone to provide smooth frequency 
response from 25 to 17.000 c.o.s. Cabinet 
size approx. 30 x 21 x 14ín. Covered 1h two 
contrasting tones of grey Vynair and 
Rexine. Rating 50 watts. Only 29 gns. 
Or Deposit 23.7.8 and 12 monthly payments 
of 50/ -. 
LARGE REXINE COVERED SPEAKER 
CABINETS. Heavy blockboard construc- 
tion. Very attractive two tone covering 
of Rexine and Vynair. Size 30 x 21 x 16m. 
cut for 15in. or 191n. speaker or for two 
12in. 11 gns. or Deposit 25/9 and 9 monthly 
payments 25/9. Size 30 x 30 x loin. cut or 
15in. or 18ín. speaker 13 gns. or Deposit 
30/4 and 0 monthly payments 30/4. 
Suitable speakers available. 
FANE EXTRA HEAVY DUTY 
LOUDSPEAKER 15in. TYPE 153. 
40 watts. Total flux 375.000 lines. Ex- 
tremely high sensitivity. 15 ohm voice 
coil. Only 18 gns. or Deposit 35/- and 
12 monthly payments 35/ -. 
FANE EXTRA HEAVY L /SPEAKER 
183. 1810.. 15 ohms. 60 watts, 31n. diem. 
Speech Coll. Total Flux 375.000 lines. 
High sensitivity. ONLY 25 gns. or Deposit 

e /d 
12 monthly 

s nXSn and 
for leaflet on 153 and 183. 

Ex. GOVT. SMOOTHING CHOKES. 
200 mA, 3-5 H, 50 ohms, Parmeko 8/9; 
150 mA, 10 H. 50 ohms 9/9; 80 mA, 20 H. 
900 ohms 5/9; 120 mA. 12 H. 100 ohms 8/9; 
50 
100 ohhms 8/9; 

1,000 
0 mA, X5-10 

8/9; 
. 250 ohms 2/11. 

COMPLETgTE POWER PACK KIT. 19/11 
Consisting 

9Double electr 
nolytic 

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 

namelled. 
only 

8200x- -250 v. 2A C. mains. 
Output at 4 pin plug and socket 250 v. 
60 mA, fully smoothed and 6.3 v. 2 a. Suit- 
able for power requirements of almost 
any Pre -amp. or Radio Tuner. 

R.S.C. BABY ALARM or INTER - 
COMM. KIT. Complete set of parts with 
diagrams, etc. Housed in two polished 
walnut finished cainets of 
design. High sensi vitY. For 

pleasing t 
A.C. mains. Fully isolated. Controllable 
at both units. An Intercomm. of this class 
would normally cost £20 -£30. Only 89/6, 
carr. 5/- or assembled ready for use 6 Bus. 

EX. GOVT. SELENIUM 
RECTIFIERS 12v. IS AMP 1 g 

/ 
g 

(BRIDGE) F.W. ONLY 

(Manchester) MAIL ORDERS to S County Arcade, Leeds 1. Terms: C.W.O. or C.O.D. No C.O.D. under LI. 

Ltd. Postage 2/9 extra under L2. 4'6 extra under ES. Trade Supplied. S.A.E. with all enquiries please. 
-"-' STER 

5 -1 County 
(Mecca) Arcade 
Sriggate, Leeds 
Half -day Wed. 
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R.S.C. (Manchester) MAIL ORDERS to S County Arcade. Leeds I. Terms: C.W.O. or C.O.D. No C.O.D. under El Ltd. Postage 2(9 extra under E2. 416 extra under ES. Trade Supplied. S.A.E. with all enquiries please. 
LEICESTER BIRMINGHAM SHEFFIELD HULL 
32 High St. 6 Gt. Western 13 Exchange St. 51 Savile 

Arcade Castle Market St., Hull 
Half -day (Opp Snow Hill Bldgs. Sheffield 
Thursday Sta) No half-day Half-day Thursday 

LIVERPOOL BRADFORD 
73 Dale St. 56 Farley St. 
Liverpool 2 (above aihambra 

Theatre) bradford 
Half -day Wednesday 

MANCHESTER LkEDS 
6-IO Brown St. 
(Market St.) 
Manchester 2 
No half -day 

5 -7 County 
(Mecca) Arcade 
Briggate, Leeds 
Half -day Wed. 

FANE HEAVY DUTY HI -FI SPEAKERS 
12111. 15 ohms. Cast chassis. Exceptionally robust 2ín. diam. Voice Coil Assemblies. 
122/10 20w., 5 gns. 122/10A 20w., 6 gns. 
122/12 20w., 6 gns. 122/12A 20w.. £7.19.6 
122/14 22w., 9 gns. 122/14A 22w., 10 gns. 
122/17 25w., 11 ens. 122/17A 25w., 12 gns. ISfn. 15 ohms. Cast chassis. Exceptionally robust 2in. diam. Voice Coil Assemblies. 
152/12 20w., 12 ens. 152/12A 20w., 13 gns. 152/14 27w., 14 gns. 152/14A 27w., 15 gns. 152/17 35w.. 16 gns. 152/17A 35w., 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 f3 db. 
30-30,000 c /s. A specially designed section- ally wound ultra linear output transformer is used with 807 output valves. All com- ponents are chosen for reliability. Six valves are used EF86, EF86, ECC83, 807, 
807, GZ34. Separate Bass and Treble Con- trols are provided. Minimum input required for full output is only 12 millivolts so that ANY KIND OF MICROPHONE OR PICK -UP IS SUITABLE. The unit is designed for CLUBS, SCHOOLS, THEATRES, DANCE HALLS or OUT- DOOR FUNCTIONS, etc. For use with Electronic ORGAN, GUITAR, STRING BASS, etc. For standard or long -playing records. OUTPUT SOCKET PROVIDES 
L.T. and H.T. for a RADIO FEEDER UNIT. An extra input with associated vol. control Is provided so that two separate inputs such as Gram and "Mike" can be mixed. Amplifier operates on 200 -250 v. 50 c /s. A.C. Mains and has output for 3 and 15 ohm speakers. Complete Kit of parts with fully 

1 I Gns, punched chassis and point -to- point wiring diagrams and instructions. H required Carr. 10 /- perforated cover with carry- 
ing handles can be supplied for 19/9. The amplifier can be supplied, fac- tory built with EL34 output valves and 

12 months guarantee, for 14 gns. Send S.A.E. for leaflet. 
TERMS: DEP SIT 33/9 and 9 monthly payments of 33/9. 

microphones and speakers avail- able at competitive prices. 

WE STOCK ARMSTRONG, DULCI, 
LINEAR, ROGERS, LEAK and JASON 
EQUIPMENT. GOODMANS, W.B. 
AND FANE SPEAKERS. GARRARD 
AND GOLDRING T /TABLES CASH 

or H.P 

SUPERHET FEEDER UNIT. Design of a high quality Radio Tuner (specially 
suitable for use with our Amplifiers). 
Delayed A.V. /C. Controls are Tuning, 
W /Ch. and Vol. Only 250 v. 15 mA. H.T. and L.T. of 6.3 v. 1 amp. required from amplifier. 
Size approx. 9 x 6 x 7in. 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. 

P.M. SPEAKERS. 10m. W.B. "Stentorian" 
3 or 15 ohms type HF 101210 watts, hi- fidelity type. Recommended for use with our All Amplifier, £4.7.6. 12in. R.A. 3 ohms 10 watts (12,000 lines), 59/6. 
TWEETERS. R.A. 3 ohm. 19/9; 15 ohm. 25/9 
R.A. 12in. DUAL CONE. 3 ohm 8 watt Speakers. Ideal for Stereo. Only 39/9 ea. 
Jason FMTI V.H.F. /F M. Radio Tuner de- sign. Total cost of parts including valves, Tuning dial, Escutcheon, etc.. £7.19.6. 
LINEAR L45 MINIATURE 4/5 WATT 
QUALITY AMPLIFIER. Suitable for any record playing unit, and most micro- phones. Negative feed -back 12 db. Separate Bass and Treble Controls. For mains 200- 
250 v. 50 c /s. Output for 2-3 ohm speaker. Mullard valves EZ80, ECC83, EL84. Size only 7 x 5x Min. high. Guaranteed 12 months. Only £5.19.6. Send S.A.E. for leaflet. Terms: Deposit 22/6 and 5 monthly pay- ments of 22/6. 

thin. 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 
0 monthly pay- 
ments 01 11/3. 
12ín. 20 WATT Iii -FI LOUD - 
SPEAKERS IN 
CABINETS. Size 

18 x 18 x 10(n. Finish as above. Terms: Deposit 17/9 and 9 monthly payments of 
17/9. Only 27.19.6. Carr. 6/6. 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 gns. 

R.S.C. 4-5 WATT AS HIGH -GAIN AMPLIFIER 
A highly -sensitive 4 -valve quality amplifier for the home, small club, etc. Only 50 millivolts input is re- quired for full output so that it is suitable for use with the latest high fidelity pick -up heads, in addition to all other types of pick -ups and practically all "mikes ". Separate Bass and Treble Controls are provided. These give full long -playing record equalisation. Plum 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 200- 230 -250 v. 50 c /s. Output for 2 -3 ohm speaker. Chassis is not alive. Kit is complete in every detail and includes fully punched chassis (with baseplate) with Blue Hammer finish and point -to -point wiring diagrams and instructions. Exceptional value at only £4.15.0, or assembled ready for use 25/- extra Plus 3/0 care., or deposit 22/6 and 5 monthly payments of 22/6 for assembled unit. 

,OPEN AT 
DERBYS 26 Osmaston Road 

THE SPOT 

R.S.C. GRAM. AMPLIFIIER KIT. 3 watts output. Negative feedback. Controls Vol.. Tone and Switch. Mains operation 
200 -250 v. A.C. Fully isolated chassis. Circuit, etc., supplied. Only 39/9. Carr. 3/9. 
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 wiring diagrams, instructions and parts list 1/9. maximum building costs £4.19.6, inc. attractive walnut veneered 
wood cabinet 12 x 61 x 5iln. 
MULTI - METERS. CAGY Ml. Sensitivity 
2,000 ohms per volt. A.C. and D.C., 54/ -. A.10. Basic Meter sensitivity 155 micro - amps A.C. and D.C. ranges £4.17.6. B.20. Sensitivity up to 10,000 ohms per volt A.C. and D.C., £6.10.0. 30,000 ohms per volt, with overload buzzer, £8.19.6. 
R.S.C. JUNIOR III -Fl REPRODUCER. The very latest Goodman Axiette 8 High Fidelity loudspeaker (retailing at approx. 
5 Ens.) fitted in a specially designed Bass Reflex cabinet size 12 x 18 x 101n. Acousti- cally lined and ported and finished in polished walnut veneer. Matching im- pedance 15 ohms. Frequency 
range 40- 15,000 c.p.s. Power 
handling 6 watts nominal. 
Ideal for Stereo. Limited number. Carr. 4/6. 

8 Gns. 

R.S.C. BATTERY TO MAIN 
Type BM1. An all -dry battery 
eliminator. Size 51 x 41 x 2in. 
approx. Completely replaces battery supplying 1.4 v. and 
90 v. where A.C. mains 200 -250 
v. 50 c/s Is available. Suitable for all battery portable 
receiver. requiring 1,4 and 
00 v. This includes low con- sumption types. Complete kit with diagrams, 39/9, or ready to use, 46/6. 

S CONVERSION UNITS 
Type BM2. Size 8 x 51 x 2(10. 
Supplies 120 v. 90 v. and 60 V. 
40 mA and 2 v. 0.4 a. to 1 amp. fully smoothed. Thereby 
completely replacing both 
I1.'1'. batteries and L.T. 2. V. accumulators when con- nected to A.C. mains supply 
200/2.50 v. 50 c /s. SUITABLE 
FOR AI.L BATTERY RE- CEIVERS normally using 
2 v. accumulators. Complete kit of parts with diagrams and instructions, 

49/9, or ready for use, 59/6. 

R.S.U. BASS REFLEX CABINETS. JUNIOR MODEL. Specially designed 
for W.B. HF1012 Speaker, but suitable for any good quality 10ín. speaker. Acousti- cally lined and ported. Polished walnut veneer finish. Size 18 x 12 x 101n. Handsome 
appearance. Ensure superb reproduction 
for only 23.19.6. 
STANDARD MODEL. As above but for 
12ín. speakers. Size 20 x 15 x 13ín. For vertical or horizontal use, 25.19.6. Suit- able legs with brass ferrules, 19/6 per set of 4. 

R S.C. CORNER CONSOLE CABINETS Polished walnut 
veneer finish. Pleas- 
ing design. JUNIOR 
MODEL. Size 20 x 11 
x lin. for 8 x 5in. or 
10 x 6ín. speakers, 
£2.9.9. STAN- 
DARD MODEL. 
Size 27 x 18 x 
121n. for 8 or 101n. 
speakers, £4.11.9. 
SENIOR MODEL. 
Size 30 x 20 x 15in. 
for 12ín. Speaker. 
Suitable Speaker 
systems below. 
Only 7 gns. 

AUDIOTRINE HI -FI SPEAKER SYS- 
TEMS. Consisting of matched 121n. 
12,000 line, 15 ohm high quality speaker: 
cross -over unit (consisting of choke. 
condenser, etc.) and Tweeter. The smooth 
response and extended frequency range 
ensure surprisingly realistic reproduction. 
Standard 10 watt rating £4.19.9. Carr. 5 / -. 
Or Senior 15 watt, £6.19.9. Carr. 7/6. 
A UDIOTItINE 
EQUIPMENT 
CABINETS. 
Size 36 x 15 x 
18ín. Beautiful 
walnut veneer- 
ed finish. Ele- 
gant contem- 
porary design. Robustcon- struetion. 
Uncut, remov- 
able baseboard. 
Depth above Only 121 gns. baseboard 54'. Carr. 15/ -. 
Terms: Dep. 29/9, and 9 mthly. pymts. 29/9. 
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AUDIOTRON HI -FI TAPE RECORDER KIT 251 `'NS. 2 Carr. . 
REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN AN HOUR 
Incorporating the latest Collaro Studio Tape Transcriptor The Audiotrine High Quality Tape 

Amplifier with negative feedback equalisation for each of 3 speeds. High Flux P.M. Speaker, empty 

Tape Spool, a Reel of Best Quality 'Pape and a Handsome Portable carrying Cabinet with latest 

attractive two -tone polychrome finish, size 141 x 15 x 81in. high and circuit. Total cost if purchased 

individually approximately 140. Performance equal to units in the I160 -f80 class. S.A.E. for leaflets. 

TERMS. Deposit 1213.9 and 12 monthly payments of 44/ -. Cash price if settled in 3 months. 

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

Two input sockets with associated controls 
allow mixing of "mike" and gram.. as in A10. 
High sensitivity. Includes 5 valves, ECC83, 
ECC83, EL84, EL84, EZ81. High Quality sec- 
tionally wound output transformer specially 
designed for Ultra Linear operation and reli- 
able small condensers of current manufac- 
ture. INDIVIDUAL CONTROLS FOR BASS 
AND TREBLE "Lift" and "Cut ". Frequency 
response ± 3 db. 30- 30.000 c /s. Six negative 
feedback loops. Hum level 60 db. down. ONLY 
23 millivolts 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 

S'I'RING 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. 12x 9x 71n. For A.C. mains200 -250 v.50 c.o.s. Output 
for 3 and 15 ohms speakers. Kit is complete to last nut. Chassis is fully punched. Full 
instructions and point -to -point wiring diagrams supplied. Only S Gns. Carr, 
(Or factory built 51/- extra.) 10 / -' 
If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS 
ON ASSEMBLED 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 TAI'F, PRE -AMPLIFIER. Type 1.1'Ií, Switched Negative feedback 
equalisation. Positions for Record I tin., :3f in., 71in. and Playback. EMBI Recording 
Level Indicator. Designed primarily as the link between a Collaro ' l'ape l'ran- 
seriptor and a high fidelity simplifier, 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. 
ECM, EL84, EL84, EZ81. Outputs for 2 -3 ohm speakers. 
Point -to -Point wiring diagrams and in- $ Gns. 
structions supplied. Send S.A.E. for leaflet. 
Full constructional details and price list 2/6. Carr. 10/-. 

ONLY 3 
PAIRS OF 

SOLDERED 
JOINTS 
PLUS 

MAINS 

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

BATTERY CHARGING EQUIPMENT Guaranteed 12 months 

HI -FI CRYSTAL PICK -UP HEADS. 
(Cartridges.) Acos Standard replacement 
for Garrard, B.S.R. and Collaro, 16/9. 
Acos Stereo -Monaural, 29/9. Ronette 
Stereo -Monaural 39/9. B.S.R. Stereo 39/9. 
BRADMATIC RECORDING HEADS. 
High Impedance Record /Playback 22/ -. 
Low Impedance Erase. 12/6. 
MARRIOTT RECORDING HEADS. 
High Impedance. Record /Playback 15 /- 
Low Impedance, Erase, 10 / -. 
PICK -UP ARMS. Complete and with 
latest Acos /hi -fi Turnover Cartridge 29/11. 
CRYSTAL MICROPHONES. Hand type 
NP110 14/9, R.T.C. 19/9. Acos Mic 40 25/9. 
Acos Min 45 29/9. Stick type Acos 39 -1 

39/9, 
59/9. 

with 
pel type 35 /9.d 

heavy table 

COLLARD JUNIOR 4 -speed Single 
Player Unit and Crystal Pick -up with hi -fi 
Turnover head. Only 23.19.6. 
B.S.R. í'A14 4 -sp'd AUTO -CHANGERS 
with hi -ti turnover head. 26.19.6. Carr. 4/6. 

GARRARI) AUTO -SLIM 4 -SPEED 
AUTO -CHANGER with high fidelity 

A.C. mains. 27.19.6. Carr. 4/6. 
r 200 -250 v. 

LUXE A4 -SPEED AUTOCHÄ GERS, 
Turnover GCS head, for 200 -250 v. A.C. 
mains, 211.9.0. 
ELSA 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 
111 x 21 x 21ín. Controls: Vol. and Tone 
with Switch. Only 59/6. 
R.S.R. MONARDECK TAPEDECKS. 

recording heads. headsec. 28.9.6. 
high 

Carr. aí5 /-. 
Cabinets to take Deck and amplifier 39/6. 

SENSATIONAL 
STEREO OFFER 

A complete set of parts (4 Gns.) 
to construct of a good 

undistorted routput pltotal 6 watts. 
For A.C. mains Input of 200 -250 v. 
Sensitivity 130 m.v. Ganged Vol. 
and Tone Controls. Preset balance 
control. Full instructions and 
wiring diagrams supplied. Stereo 
Pick -up Head 19/9 extra with above 
only. 

HEAVY DUTY CHARGER KIT. 
F /12 v. s 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. ('are. 4/6. 

R.S.C. 
All for A.C. Mains 200.250 v., SO cis. 

ASSEMBLED 4-5 amps ASSEMBLED 
8 /12 v. 0/12 v. 2 amps. 

Fitted Ammeter and Fitted Ammeter 
variable charge rate and s e l e c t o r 
selector. Also selector plug for 6 v. or 
plug for 6 v. or 12 v. 12 v. Louvred 
charging, Louvred steel metal case fin- 
case with stoved blue ished attractive 
hammer finish. Fused hammer blue. 
and ready for use nap Fused, ready for 
with mains and use with mains 
output leads. Carr. 5 / -. and output leads. 
Terms: Deposit 13/3 and 49i9 Car/rr. 

5 monthly payments 13/3 
6(12 v. 3a., all (acuities 6/12v. I amp.27 /9 

as above, Only 59/9. earl'. 3/9. Less meter. 

CHARGER KIT. 12 v. 14 AMP or 04 v. 7 AMP 
Consisting of mains trans. 200- 230 -250 v. F W. (Bridge) selen- 
ium Rectifier, Ammeter, Fuses. Variable Resistor and 
Circuit. Only 6 gns. Carr. 15/ -. Please state if 12 v. or 24 v. 
Icit required. 

BATTERY CHARGER KITS 
Consisting of Mains Trans- 
former. F.W. Bridge, Metal 
Rectifier, well ventilated steel 
case. Fuses. Fuse -holders. 
Grommets. panels, Heavy Duty 
Clip, circuit. Carr. 3/6 extra. 
6 v. or 12 v. l 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 45/9 
6 v. or 12 v. 4 amps. with 
Ammeter and variable 
charge rate selector 52/9 

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

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

R.S.C. MAINS TRANSFOR 
Interleaved and Impregnated. Prim- 
aries 200 -030 -230 v. 59 e /s. Sere, i.,1 
TOP SIIROIIDEI) DROP 1'Hltllt 611 
250- 0 -250v. 70mA. 6.3v. 2a. 0- 5 -6.3v. 2a 17/9 
350- 0 -350v. 80mA. 6.3v. 2a, 0- 5 -6.3V. 2a ..18 /9 
250- 0 -250v. 100mA. 6.3v. 2a. 6.3v. la .. 21/9 
250- 0 -250v. 100mA. 6.3v, 3.5a, C.T. .. 19/9 
250- 0 -250v. 100mA. 6.3v. 4a, 0- 5 -6.3v. Sa 25/9 
300- 0 -300v. 130mA, 6.3v. 4a. 6.3v. la, for 

Mullard 510 Amplifier . . 29/9 
300- 0 -300v. 100mA, 6.3v. 4a, 0 -5 -6.30. 3a 26/9 
350-0-350v. 100mA. 6.3v. la, 0- 5 -6.3e. 3a 26/9 
350- 0 -350v. 150mA, 6.3v. 4a. 0- 5 -6.3v. 3a 29/9 
425 -0-425v. 200mA. 6.3v. 4a. 5v. 3a 49/9 
FULLS' SHROUDED CPR IG IIT 
250 -0-250v. 60mA. 6.3v. 2a, 0- 5 -6.3v. 2a. 

Midget type 21 x 3 x Sin. .. 17 /11 
250- 0 -250v. 100mA, 6.3v. 9a. 0- 5 -6.3v. 3a 27/9 
300- 0 -300v. 100mA. 6.3v. 4a, 0- 5 -6.3V. 3a 27/11 
300- 0 -300v. I30mA, 6.3v. 4a. C.T. 6.3v. 

la. for Mullard Amplifier .. 33/9 
350- 0 -350v. 100mA. 6.3v. 4a. 0-5-6,3V. :la 27/11 
350- 0 -350v. 150mA 63v. la, 0- 5 -6.3V. 3a ..35/9 

MERS I t I I,Y 

FE LEI SllltOl -DIìI) icontinued)- 
425-0-425v. 200mA, 6.3v. 4a, C.T. 5v. Sa .. 55 /- 
925-0- 425v. 200mA, 6.3v. 9a. C.T., 6.3v. 

la. C.T.. 5v. 3a .. .. 59/9 
450- 0 -450v. 250mA, 6.3v. 4a. C.T. 5v. 3a .. 69/9 
II l' l l'UT 'FR A .NSFOIt TIERS 
Midget Battery Pentode 66:1 for 354, 

418 etc. 
Small Pentode. 5,00011 to 3 ft .. .. 4/6 
Small Pentode 7 /8.000 if to 3 it .. 4/6 
Standard Pentode 5.000 il to 311 .. .. 5/9 
Standard Pentode 7,000 to 301 .. .. 5/9 
10,000u to 3 f2 

Push -Pull Bwatts. EL84. or 6V6 to 30 
or matched to 15 0 .. 9/9 

Push -Pull 10 -12 watts to match 6V6 or 
EL89 to 3 -5 -B to 1511 .. .. 19/9 

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

61,6, KT68, EL:34. etc. .. .. . 49/9 

MIDGET MAINS Primaries 200 -250 v. 
50 c /s. 250v. 60mA, 8.3v. 2a .. 11/9 
250- 0-250v 60mA. 6.3v. 2a . 12/11 
Both abov e size 21 it 21 x 2110. 
FILAMENT TRANSFORMERS 
All with 200 -250v. 50 c/s primaries 6.3v. 
1.5a., 5/9. 6.3v. 2a, 7/6. 0- 4 -6.3v. 2a, 7/9: 
12v. la. 7 11: 6.3v. 3a, 8/11: 6.5v. Ca, 17/6: 
12v. 1.5a, twice. 17/6. 
SMOOTHING CHOKES 
150mA, 7 -10 H, 250 ohms.. .. .. 11/9 
100mA, 10H, 200 ohms .. .. .. 8/9 
80mA, 10H, 350 ohms .. .. .. 5/9 
80mA, 10 H, 400 ohms .. .. .. 4/11 
CHARGER TRANSFORMERS 
All with 200- 230 -250v. 50 c/s Primaries: 
0- 9-15v. lia. 12/9: 0- 9 -15v. 2a. 14/9: 0-9 -15v. 
3a, 16/9: 0- 9 -15v. 55. 19/9: 0- 9-15v. 6a, 23/9; 
0- 9 -15v. 8a, 28/9. 
AUTO (Step up /Step down) TRANS. 
0- 1101120- 230/250v. 50 -80 watts. 13/9; 
250 watts. 39/9: 150 watts. 97/9. 
MICROPHONE TRANSFORMERS 
120: 1, high grade, clamped. 8/9. 
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ra 
RADIÓ &T. V.Y 

COMPONENTS 
[ACTON] 

LIMITED_ 

oe4BAßGA /NS 
1. A.M. F.M. PERMEABILITY TUNER FOR ALL TRANSISTOR 

OPERATION. Size 21 a 2lin. approx. By famous manufacturer. A.M: I.F. 470Kc /a. F.M.-I.F. 10.7 Mcla. A.M. coverage from 1620 Kcls -525 Kc /s. F.M. coverage 108Mc /s- O8Mo /e. Circuit diagram 2/6. FREE with Timer. 26 /_, let, 2nd, 3rd A.M. IF'a, 12/6 set. let, 2nd, 3rd and 4th F.M. IF's, 12/6 set. V.H.F. Oso. 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 Sense purchased together £2.10.0. 
2. TRANSISTORISED POCKET RADIO with printed circuit, mini. earpiece. high gain ferrox slab aerial. No aerial or earth required. To build yourself for completely personal listening. 41 x 31 x 11in. Luxembourg in favourable areas. Only 21/ -. P. & P. 2/6. All parts available separately. 
3. A,C. /D.C, POCKET MULTI -METER KIT. 2in. 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 -1000 Ohms rangea 0- 10,00, 0. 100,000, 19/8. P. @ P. 2/.. Wiring diagram 1/- tree with parts. 
4. SIGNAL GENERATORS: Cash £7.5.0. or 30/- deposit and 6 monthly 

fundamentals 
21/6. 

nd 100 Mce 
6/6. 

o 200vMc /s on harmonics. 10Casen l0 
on 

0/ a 54in. Three miniature valves and Metal Rectifier. A.C. mains 200/220v. Internal modulation of 400 c.o.s. to a depth of 30 per cent. Modulated or unmodulated R.F. output continuously variable 100 millivolts. C.W. and mod. switch. variable A.F. output- Magic eye ae output indicator. Accuracy 2 per cent. 
B. SIGNAL GENERATORS. Cash £5,5.0. P. & P. 6 /6. Coverage 120 kc /s to 84 Me /e. Case 10 x 61 x 44in. Size of scale 65 x 31in. 

1 valves and rectifier. A.C. mains 230 -250v. Internal modulation of 400 c.o.s. to a depth of 30 per cent modulated or unmodulated R.F. output continuously variable 100 millivolts. C.W. and mod. switch variable A.F. output and moving coil output meter. Accuracy 
2 per cent. 

6. STAAR 95. 9 v. BATTERY RECORD PLAYER complete with pick -up and deck. A completely portable player. Head protected by plastic dome with a brush which cleans the stylus as it rises into playing position. 45 r.p.m. Auto on -o0 switch governed motor, attractive 
two-tone grey finish, £2.9,6, P. @ P. 2b. 

7. 50 MICRO -AMP METER movement by world famous manufacturer. 
Size 3 x 21in. 25/- plus 1 / -, P. P. 

8. ALTITUDE METER. 180 degree scale. Sin. diameter. Would make ideal car -rev. counta.'. £1 plue '2/6 postage and packing. 
9. CHANNEL TUNER I.F. 16 -19 Mo's. Continuously tunable from 174.216 Mc /e. Valves required -PCF80 and Pt.C84 (in series). Cover BBC and ITA ranges. Also Police, Fire and Taxie, etc. Brand new by famous maker, 10 / -. P. & P. 3/ , 

10. B.B.R. MONARCH CAM WITH FUL -FI HEAD. 4- speed, plays 10 recorde, 13in., loin. or 7in. at 16, 33, 45 or 78 r.p.m. Intermixes 7in., loin. and Ihn. records of the same speed. Has manual play position: colour brown. Dimensions: 121 10f in. Space requited above baseboard 4fin., below baseboard 25M. Fitted with Full -Fi turnover crystal head. £5.19.6. P. & P. 6/6. 
11. POCKET MULTI- METER. Size 3 1 x 21 x I f in. Meter size 24 x 1 fin. sensitivity 1,000 O.P.V. on both A.C. and D.C. A.C. and D.C. volt. 

0 -15. 0 -150, 0- 1,000. D.C. current 0.150 mA. Resistance 0 -100K O Complete with test prods, battery and full instructions, 35/ -, Plus 1/- P. @ P. 
12. 8 -watt PUSH -PULL 4 VALVE AMPLIFIER plus METAL RECTIFIER. A.C. mains '200-250 v Size 104 x 64 x 21in. 4 valves. For use with all makes and types of pick -up and mike. Negative feed back Two Input, mike and gram, and controls for same. Separate controls for Bass and Treble lift. Response Sat from 40 cycles to 15 kc /s. 

2 dB down to 20 kc /a. Output 8 watts at 5 per cent total distortion. Noise level 40 dB down all hum. Output transformer tapped for 3 and 
15 ohms speech coils. For use with Std. or L.P. records, masleaI instruments such as guitars etc. Suitable for small halls, £3.19,8. P. @ P. 6 / -. Crystal mike to suit 15/ -. P. & P. 2/ -, Sin. P.M. Speaker to suit, 12/6. P. & P. 2/ -. 

13. INDOOR AERIAL for ITV/BBC /FM. Complete with standard co-axial plug. Heavy chrome extending dipoles -7ft. fully extended. Plug straight into T.V. or VHF Tuner. Fully directional, 10/6. P. & P. 1/6. 
14. NO MORE FLAT BATTERIES. Charge your own battery overnight with this wonderful little charger. Output 6 and 12 volts, `2 amps. Input 200 -250 v. A.C. m Mains fuse incorporated. Attractive silver hammer finished case, 6 x 3 x 3iris. Complete with leads and battery clips only 21/ -, P. @ P. 3/8. 

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

ALL ENQUIRIES S.A.E. 
GOODS NOT DESPATCHED OUTSIDE U.K. 

Shop hours 9 a.m. -6 p.m. Early closing Wednesday 
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INCREASE 

YOUR 

KNOWLEDGE 

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

ALSO EXAMINATION COURSES FOR: 

A.M.Brit.I.R.E.; City and Guilds Telecom. 
Technicians, C. & G. Radio and T.V. Servicing 
(R.T.E.B.), and P.M.G.'s Certificates. C. & G. 
Radio Amateurs' Certificates. 

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

YOUR 

CAREER 

IN 

iNIFNx 01104:F 

fEHTRONiC a1GINEEIONG 

RADIO AND TEmMeDII 
AIFGINEERING 

nictAltlt AariNAEAGN 

nPORO-Nt1 1t00011 

803 

RADIO 

TELEVISION 

ELECTRONIC 
ENGINEERING 

MEMBER OF THE ASSOCIATION 

OF BRITISH CORRESPONDENCE COLLEGES 

THERE IS AN ICS COURSE FOR YOU 

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

FILL IN AND POST THIS COUPON 
TODAY 

You will receive the FREE ICS Prospectus listing the 

examinations and ICS technical course in radio, television 

and electronics. PLUS details of over 150 specialised 

subjects. 

PLEASE SEND FREE BOOK ON 

NAME 

ADDRESS 

L 

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

164 
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BRITAIN'S LEADING TRANSISTOR SPECIALISTS 
3 VITAL BOOKS TWO OUTSTANDING AF AMPLIFIERS 

FOR THE TRANSISTOR USER 

Here are three books to keep you in step with the latest development in transistor design and practice. Each Is crammed with invaluable information, tested circuits and layout diagrams. All are expertly prepared 
and based on Sin- 
clair Transistors. 
These three books 
cover an exciting 
range of transis- 
tor applications. 
You can save 2/6 by 
buying all three 
together for 

15/- 
POST FREE 

GENERAL 
22 Tested Circuits Using Micro 
Alloy Transistors. Post free 

SHORT WAVES 
Tested Short Wave Receivers 5/6 Using MATS, Post free 

S.W. & COMMUNICATIONS 
Tested Superhet Circuits for Shortwave and Communication 6/6 Receivers, using MATS. Post free 

5/6 

THE WONDERFUL 
SINCLAIR RANGE OF 

TRANSISTORS 

M.A.T's 
(MICRO -ALLOY TRANSISTORS) 
Give extremely high power gains at all levels of collector current and voltages and from A.F. to 100 Mc /s, Greatly improve performance of any circuit. 
MAT 100 High gain low level MAT 101 Extra high gain, low level SB MAT 120 High gain, medium and 

high level 7/9 MAT 121 Extra high gain, medium 
and high level 8/6 

ADT.I40 FOR V.H.F. and U H.F. 
Only r /sin. high x /.in. dia. Made by the unique alloy -diffused process, and specially suitable for F.M.. T.V., V.H.F. and U.H.F. frequencies. Has typical alpha cut -off of 600 Mc /s with power gains of 15dB 15/_ at 100 Mc /s and 9dB at 200 Mc /s. :! 

SINCLAIR TR5 
COMBINED PRE -AMP AND HALF - 
WATT POWER AMPLIFIER 
Will produce a perfectly clean half matt of audio power even from 
heads,piek -ups and microphones. Beady built with ninstruc- tions and unconditionally guaranteed. 
CIRCUIT -5 matched transistors and temperature com- pensating diode in n transformerlese complementary - symmetry configuration. 
POWER OUTPUT -500 mW undistorted into 15 ohms. SENSITIVITY -0.5 mv. 
POWER GAIN -80 dB (100 million times). 
FREQUENCY RESPONSE -80 c/a to 20 f3dB. 

59/6 SIZE -24 z 14 z 4im 
or 

power 
REQUIREMENTS-9V. battery 

r power euppty. 

SINCLAIR MICRO AMPLIFIER 
40dB GAIN at IMc -s 
OUTPERFORMS 
AMPLIFIERS 20 TIMES 
LARGER 
This fantastically powerful 
amplifier is smaller than a 3d. 
piece. With frequency response from 30 to 60,000 c /s.± 1 dB, and power gain of 80dB (1,000,000 times) it can be used as a sub -miniature hl -fl amplifier with an output suitable for any earpiece or even a lomdspesker, 

READY BUILT AND TESTED 

"I have tried the TR.5 amplifier with 
a gram P.U. feed and find it a re- 
markable 'mighty atom' with 
astonishing volume and quality." 

-.D.A.B., Welwyn Garden City. 

"The micro -amplifier kit was re- 
ceived yesterday. The assembly time 
was about 15 minutes, and it is doing 
the job so well that I felt I must let 
you know how pleased I am with it. 
Please forward as soon as possible 
another micro -amplifier. If this 
letter is of any use to you in ad- 
vertising, please feel free to use it. 

D.H., nr. Caine, Wilts. 

With MAT Transistors, brand 
new micro -miniature prabt> 28/6 components and micro -printed 
circuit. Inc. instructions for 
building and many usce. 

THE SMALLEST AND MOST EFFICIENT YET 

SINCLAIR MICRO -INJECTOR 
FOR FAULT FINDING AND SERVICING 
Using two MICRO -ALLOY TRANSISTORS, the Sinclair Micro. Injector is a precision sub -miniature instrument which generates and in- sects a test signal into any part of a receiver or amplifier at any frequency from 1 Ec /e to 30 Mc /s. By this means, the position of any fault can be rapidly found. 
This Micro- Injector B powered by a standard Si. battery which will last 

for about 6 months. 
Size is 1s /' z la /tó 
a 4 , excluding the 34- 
probe. Assembly is 
extremely simple and 
will take even n begin- 
ner only half an hour 
With illustrated build- 
ing and operating 
instructions. 

Tolal rosi including all parts, M.4 I' 

plated 
galore, 

proi, arai lease 
circuit 

royal blue 27/6 with gold trim. 

ALL EQUIPMENT I READY BUILT AND TESTED 32/6 UNCOND ITIONALLY GUARANTEED 

SINCLAIR ratlionics LTD. 69 HISTON RgÀMBRiOGE 
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aäimeamm=ä- SINCLAIR =& 
`SLIMLIIVE' 

BUILD ONE 

FOR YOURSELF 

Give one für Xmas ! 
THE MOST FANTASTIC TRANSISTOR PERFORMANCE YET 

-GIVES YOU EUROPE IN THE PALM OF YOUR HAND 

UNIQUE CIRCUITRY ! 

The secret of the Slimline's performance is In Its 
unique circuit. This circuit, specially developed by 
Sinclair Radionics Ltd., makes lull use of our incred- 
ible Micro -Alloy Transistors ! t1AT.$), and because of 
its ingeniom design the quality of reproduction is 
outstandingly good with selectivity and sensitivity of 
an amazingly high order. 

BUILD IT IN A COUPLE OF HOURS 
The parts neNessary to build this wonderful set com- 
prise printed circuit board, sub -miniature components 
including MAT Transistors, case in royal blue and 

gold, featherweight 
high quality ear- 
piece etc. 
Full instructions 
with every order. 

Ta15" 
l a r e X lia X á 

L 

Total cost of parts includ -49 I no case and earpiece, v 
but less battery 

IDEAL AS A RADIO JACK 

POST 

TODAY 

No matter what your experience with radio, the Sinclair 
Slimline is unique in its ability to give you reception in 
a way that no other set can. Its power and selectivity 
are truly phenomenal when you remember that this com- 
pletely self- contained receiver is smaller than a packet 
of twenty cigarettes. It can be your companion every- 
where, even letting you listen in car or train. Building is 
fascinatingly easy even if you have never built a set before 
in your life. If you are going to build and give one for 
Christmas, you had better order two -for once you have 
experienced making and listening to the Slimline, you 
won't want to be without one either. 

"BEATS MY SEVEN -TRANSISTOR SET" 
Thousands of Slmmline Sets hove been built and countless users lease written 
erpr. -seine their enthusiasm. They have been used hundreds of miles out to sw, Y 
Use air, and in note parts of Europe. Used as we ore to receiving oh la'. 
CV surprised by the following: - ' r A friend of mine bought a Slimline and has used it from here to Aden with 
great equalling the performance and at times beating my sienna ev 

transistor set. 
1 am going on draft In another week and I would like very mush to tab e 

Blimliue with we so could you rush the order through as soon as possible. 
Hours sincerely, 

6.X.12., 11.31.5. Dryad, S.etMliw 
TRUE HIGH FIDELITY PERFORMANCE 
INCREDIBLE VOLUME AND SENSITIVITY 
TUNES OVER THE ENTIRE MEDIUM WAVEBAND 
FULL SERVICE FACILITIES ALWAYS AVAILABLE 

To SINCLAIR RADIONICS LTD., 69 HISTON RD., CAMBRIDGE 
PLEASE RUSH »....». 
FOR WHICH I ENCLOSE 

NAME 
ADDRESS 

s....---- 

Block letters please !w1 

7 

i 
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ARMSTRONG AF208AM /FM 
RADIOGRAM CHASSIS 

20 gns. 
(carriage free) 

PULL VHy BAND (87 -108 Me /1). MEDIUM 
BAND 187 -570 m. 
5 WATTS OUTPUT. 
15 dB NEGATIVE FEEDBACK. 7 V9LVE& 
SEPARATE WIDE -RANGE BASS AND TREBLE 
CONTROLS. 
8 COMPENSATED PICK -UP INPUTS. 
FREQUENCY RESPONSE 80- 22,000 e-9,6. +2 dB. 
TAPE RECORD AHD PLAYBACK FACILITIES. 
CONTINENTAL RECEPTION OF GOOD PRO- 
GRAMME VALUE. 

FOR 3, 75 and 18 ohm SPEAKERS 
Write for tree literature. 

New Boxed VALVES N-day Guarantee 
OZ4 5/- 81E7G 8/- R1191 4/- P01,02 10/- 
IRS 6/- 6R8G 5/- EBC41 8/- PCL04 10/- 
186 6/- SLOG 8/- EBC81 8/- FL81 10/- 
1T4 8/- 6N7M 6/- EBF80 0/- PI.88 8/- 
21E2 2/- 6Q70 B/- ECH42 9/- PY38 15/- 
884 7/- 68N7 5/- ECUS]. 9/. FY88 7/- 
9V4 7/- BV60 6/- &CL80 9/- PY81 
8Q4 7/- 814 5/- ECL82 10/- PY89 7/- 
604 8/- 816 6/- EF85 8/- PQ25 7/- 
f Y3 8/- 12AT7 8/- EPOS 8/- BPS' 8/- 
6E4 8/- 12AII7 5/- EL82 6/- 11F81 8/- 
8AC7 4/- 12AX7 7/- ELM 7/- U22 7/. 
SAMS 4/- 122117 7l1. RY61 9/. 013081 8/. 
SATO 8/. 12K7 8/- EY86 9/- UBC81 9/. 
BBAB 7/- 12118 14/- EZ40 7/- UBFB9 9/. 
813E6 5/- 1207 5/- E'L80 7/. UCH81 9/- 
63W0 7/-25Y6G 9/- EZ81 7/. UCL82 10/- 
6C4 6/- 361.8 9/. HABC8010/- UCLBS 12/- 
806 5/. 3524 8/. HVR2A 8/- UF89 8/- 
606 4/. 964 2/- KT330 8/- UL41 9/- 
8116 8/- DAMN g/- KT78 8/- 0Y41 7/- 
eJb 6/. DF96 8/- MU14 7/. 11Y86 7/- 
6J8 5/- DIEM 8/- PCC84 8/- MD/ 7/- 
4J70 S/- DINO 8/- PCF80 8/- VR118 7/. 
8K8 5/. KABOBS 8/- PCF89 8/- W81 81- 

ELECT OLRTTICB FM4KÉ9 
TUBULAR TUBULAR OAB TYPIN 
1/350V 8/- 80/860V 5/0 8/600V e/- 

18/450V 6/- 
18/600V 12/- 
18+18/500r 716 
50/450V 6/6 
32+32/860V 6/- 
89t82/460V e/- 
82+92+82/860V7/- 
50+60/360V 7/. 
84+120/3509 11/6 
100+200/275V 18/6 

2/850V S/8 
4/460V 8/8 
8/450V 8/8 
18/460V 8/- 
82/460V 3/9 
96/26V 1/9 
95/60V 8/- 
60/26V 8/- 
60/50V 8/- 

100/26V 5/- 
160/26V 8/. 
500 /12V 8/. 
1,000/12V 8/- 
6,000/6V 5/- 
8 +8 /450V 8/8 
8 +16/450V 8/9 
16 +16/450V 4/8 
32 +82/880V 4/6 

TELESCOPIC CHROME AERIALS. 1815. extending 
to 431n., 8/6 ea. Ile. to 321e., 7/8 ea. 
TRIPLEXERS Bands I, IL ln 12/8. COAX PLUG, 1/- 
LEAD SOCKET, 2 / -. PANEL SOCKETS, 1/, 
OUTLET BOXES (Surface or flush), 4/- ea. 
BALANCED TWIN FEEDER yd. e2. 80 or 300 ohms. 
DITTO SCREENED per yd. 1 /8. 80 ohms only. 
Wirewound Ext. Speaker Control, 100 8/ -, 360 6/8. 
WIRE -WOUND POTS. 8 WATT. Pre -set Min. 
TV Types. All values to 10 ohms to 25 K., 3/- ea. 
30 K., 00 K., 4/.. (Carbon 30 K. to 2 meg.. 8 / -). 
WIRE -WOUND 4 WATTS Pote. Long spindle. 
Value. 50 ohms to 50 K., 8 /8; 100 K., 7/6. 
PHILIPS TRIMMERS. 0.10 pF., 3 -30 pF., 1 / -. 
TRIMMERS, Ceramic. 80 60, 70 pF., 90.; 100 pP.. 
160 pF., 1/3; 250 pF., 1 /B; 600 pF., 750 pr., 1/9, 
TV etc. TRIMMER. 1000 pF., with knob, 8/. 
RESISTORS. Preferred values. 10 ohms to 10 meg., 

High Stability. 1 w., 1%, 8/11 Preferred values 
100 to 10 meg. Ditto 5% 100 to 22 mes., 9d. 
BR1MWSTORS. 021, 8/6; CZ3, 2 /6; 023, 1/4. 

30 watt WIRE -WOUND RESISTORS ß/8 

16 watt 10 ohms- 10,000 ohms 1`21- 
12.2K to 47K 10 w. .. .. .. ., 8/- 

Volume Controls 
Linear of Log Tracks 
Long spindles. Midget 
5 K ohms to 2 Meg. 
L.B. 8/ -; D.P., 4/8; 
Marco 1.1810/8; D.P. 14/8 

80 CABBE.COAX 
Semi -air spaced Ila. 
84andeda. 10006(1 yd' 

60 yds. PA /- 
Fringe Q lf. yd. 

spaced 
Ideal 626 linea 

RAINS TRANSFORMERS 200 /250 v. A.C. 
Ponape 2/- men transformer. 

STANDARD, 250 -0.350, 80 mA, 6.3 v. 3.6 a. 
tapped 4 v. 4 a. Rectifier, 8.3 v. 1 a. 6 v. 
2 a. or 4 v. 2 a. 28/8, ditto, 350 -0 -350 29/6 
MINIATURE 200 v. 20 mA, 8.3 v. 1 a 10/8 
MIDGET, 220 v, 48 mA, 6.3 v. 2 a. 15/6 
SMALL, 260-0-250, 45 mA, 6.3 v. 2 a. , . 17/8 
STD. 250 -0,250, 65 mA, 6.3 v. 3.5 a 17/6 
HEATER TRANS. 6.3 v. 11 amp. 7/6 
Ditto, tapped 1.4, 2, 3, 4, 5, 8.3 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 TRANSFORMER, 150 w. 22/8 
0, 115, 200, 230, 260 v., 500 w. , . 82/8 
MULLARD "610" Maim Transformer , . 88/8 
PARMEKO MAINS TRANSFORMER. Made for 
special contract, the ratings can safely be 
doubled. Guaranteed 2 years. Primary 0 -110- 
210. 230.250 v. H.T. 300 -0 -300 V. 60 me,. L.T. 
6.3 v. 1.8 amp. Size 4 x 81 e 3 in. ,. 17/6 

INTERVALVE TRANSFORMERS. 3:1 or 6:1, 9/- 
O.P. TRANSFORMERS. Heavy Duty 60 mA 4/6. 
Multiratio, 7/6. Multfratlo heavy duty push -pull, 
10 w., 15/6. Miniature, 894, etc., 5/9, 
10 w. O.P. matching tram. 3, 7, 150, 12 /8, 
L.P. CHOKES 15 /10H., 60/65 mA, 5/ -; 10H., S5 mA, 
10/6; 10 H. 150 mA, 14/ -. 
TINNED COPPER WIRE 16 to 22 ewg., 41b., 
ENAMEL COPPER WIRE 16 -22, 2/9; 24.80, 8/6; 
32.40, 4/8; D.C.C. 28, 84, 36 ewg, loz. 8/6. 

LF. TRANSFORMERS 7/6 pair 
485 K/s Slog Tuning Miniatore Can, 2 x 1 x lin 
High Q and good bandwidth. Data sheets. 
Standard size Wegrad, 10/8 pair. 

FULL WAVE BRIDGE SELENIUM RECTIFIER: 
6 or 12 v. lI amp., 8 /9; 'L a.. 11/3; 4 a., 17/& 

CHARGER TRANSFORMERS. Tapped input 200/ 
250 v. for charging at 2, 6 or 12 v., 15 amps., 16 /8; 
9 amps., 17/8; 4 amps., 22/8. Circuit included. 
4 AMP CAR BATTERY CHARGER with amp. 
meter Leads, Fuse Case, etc., for 6 v. or 12 v., 69/9. 
AMMETER 0 to 5 amp., 9/6. 

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

4 or 5 5/- each Transistor Superhet Receivers .. 7/8 Practical Radio Inside Out .. 3/8 Master Colour Code Chart .. ,. 1/6 Transistor Controlled Models .. 7/6 Principles of Colour TV . ..16/- 
International Radio Stations 2/8 

4 TRANSISTOR PUSH -PULL AUDIO 
Elbe e x It x i. AMPLIFIER 

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

47 ólnstruotlone 
and circuit. 

Price, 9e. Batt. 2/3 21in. speaker 15/ -. 

1963 RADIOGRAM CHASSIS 

THREE WAVEBANDS FIVE VALVES 
S.W. 18 m. -50 m. LATEST BULLARD 
M.W. 200 m. -550 m. ECH81, EF89, EBC81, 
L.W. 800 m. -2,000 m. 51,84, EZ80 

12 -month guarantee. 
A.C. 200/250 v. 4 -way Switch; Short- Mediuni, 
Long /Gram. Ferrite Aerial A.V.C. and Nega- 
tive feedback, 3 ohm output, 5 watts. Glass 
dial, horizontal wording, else 13ín. x 4in. 
Aligned and calibrated. Isolated Chassis, size 
1851n. x Pia. high x 551e. deep. 

£8.19.6 Cam & Ina 4 /6. 

BAKER SELHURST 
LOUDSPEAKERS 

12ín. Baker 1Sw. Stalwart 
3 or 15 ohms, 45. 13,000 
c.P.a .. 90/- 
12ín. Stereo, Foam Sue - 
pension, 121r., 36. 18,000 
0.P.e. -- 56.17.8 
121n. Standard H.D. 20w. 
40- 14,500 c.p.. . 68.0.0 
121n. De Luxe 15w. 25- 
17,000 c.p,s, -.59.10.0 
l2tH. Bass 25w. 20- 18,000 
c.p.e. 512.12.0 
1615. Auditorium, 35w., Baas, 20 c.o.s. to 12 kc /s. 
Ideal Base Guitar. 218. 
Portable enclosures for 1210. "Stalwart ", 53 each. 

LOUDSPEAKERS P.M. 8 OHM, 24, 3, 4, Sin; 
7 x 41e., 15/6; 65in. Rola, 18/8; Mn. Plessey, 17/8. 
10 x Bin., 22 /8; 10in. Rola, 80 / -; 12in. R.A., 80/ -; 
135 x 81n. Double Cone E.11.1., 35/ -. 
STENTORIAN HP1012. IOio. 3 to 16 ohms, 10w. 87/6; 
81e. HF812, 71/ -; Tweeter T359, 80 / -; Cror -over 
CX3000, 80/ -. 

EXTENSION SPEAKER CABINET& 615. 15/0. 
611n. 18/8, Bin. 19/6, 10m. 29/8. 

C.H.T. BOOSTER TRANSFORMERS 
for heater cathode short circuit, or 
tubes with failing emission. Full instructions supplied. mains input. 
Type A optional 25% and 50% boost 
2v, or 4v. or 0.3v. or 10.8v. or 12.8v. State voltage required. PRICE 10 /8. 

TWIN GANG TUNING CONDENSERS. 366 pF, 
miniature Plu, x lila. x ltlo., 10/-; 500 pF Standard 
with trimmers, 9/ -; midget, 7/8; with trimmer,, 9 / -, 
500 pl'' slow motion tuning, standard or midget, 9/ -. 
Transistor gang 208 + 176 pF with trimmers, 10/8. 
SMALL 3 gang 500 pF, 17/ -. SINGLE 365 pF, 7/8. 
SINGLE 10 pF, 25 pF, 50 pF, 75 pF. 100 pF, 160 pP 
5/6. Solid dielectric 100, 300. 600 pF. 8/8. 
CONDENSERS. New stock. 0.001 mid. 7 kV, 
T.C.C., 5 /8; Ditto, 20 kV, 9/8; 0.1 mid. 7 kV, 9/0. 
Tubular 500 V. 0.001 to 0.05 std., etl.; 0.1, 1/ -, 
0.25, 1/8; 0.5/350 v., 1/9; 0.1/350 v., 94.; 0.1/2,000 v; 
0.1 /1.000 v., 1/9; 0.1 mid, 2,000 volts. 8/8. 
CERAMIC COEDS. 500 v. 0.3 pF to 0.01 mid., 9p, 
SILVER MICA CONDENSERS, 10% 6 pF to 500 pF, 
9d.; 800 pF to 3,000 pF, 1/ -. Close tolerance 
( +1 pF) 2.2 pF to 47 pF, 1/ -. Ditto 1% to 50pF, 
to 815 pF, 1 / -; 1,000 pF to 6,000 pF, 1/9. 

465 kc /s SIGNAL GENERATOR 
Price 15 /, Uses B.F.O. Unit, ZA 30038 
ready made with valve 155. POCKET 
SIZE 25 x 40 x lin. One resistor to 
change, full instructions supplied. Battery 3/6 extra. 69 V lI V. Details S.A.E. 

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

CRYSTAL MIKE INSERTS, 6/6 
High output. Size lain. dIa. x Ins. 

ACOS MIC. 14, insert 1115. dIa. x Sin. 8/8 
ACOS 39-1 DE LUXE, STICK MIKE 35/. 
TSL QUALITY STICK MIKE 25/- 

Valveholders. EA50 &1. 1312A. CRT. 1/3. Engl. and Amer. 4, 5, and 7 pin. 1 / -. 
MOULDED Mazda and int. oct.. 8d.: B7G, 
BOA, BOG. BOA, ed. B7G with can, 1/8. B9A 
with can, 1/9. Ceramic EF50, B70, BOA int. oct., 1/-- B7G, BOA cans, L- each. Valve 
Plugs B7G, BOA, 2/3. 

NIGH GAIN TV PRE- AMPLIFIERS 
BAND I B.B.C. 

Tunable channels 1 to 5. Gain 183ß. 
ECC84 valve. Kit price 29/6 or 49/8 with power pack. Details 6d. (PCC84 
valves if preferred.) Colis only 9/6. 

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

Circuit and coils only, 9/6. 

td A HAPPY CHRISTMAS TO ALL READERS OF 

RADIO COMPONENT 
Our written guarantee with every purchase. Bus 133 or 68 pass door NEW COMPONENT LIST 1/-. S.R. Station Selhurst 
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THE "INSTANT" BULK TAPE 
ERASER ANU RECORDING HEAD 

DEMAGNETIZER 

IIIIIIIIII \ \IIIIIII III 

1111111 

IIIIIIIIIIIIIIIIIII!1 

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

PLASTIC RECORDING TAPE 
Doable Play 0m. reel, 2,40011. 4z /- Spare 

Sim reel, 1,200ft. 251- Plastic 
Reels 

3ín, 1/6 
4in. 2/- 
5ín. 2/- 

Standard 71m reel, 1 2OOft. 17/6 51 in. 2/- 
6in- reel, 600ft. 11/6 71n. 2/6 

Long Play 7in- reel, 1,800ft. 22/6 
51ín- reel, 1.200ft. 17/6 

5in- reel. 900ft. 15/6 

"EASISPLICE" Tape Splicer 5/ -. 

CRYSTAL SET BOOKLET, 1 / -. 
CRYSTAL DIODE G.E -C., 2/ , GE %34, 4/ - OA81, 3/ -. 
HIGH RESISTANCE PHONES, 4,000 ohms, 15/- pr. 
MOVING COIL PHONES. 100 ohms, 10 / -. 
SWITCH CLEANER. Fluid squirt spout. 4/6 tin. 

"6+1" TRANSISTOR RADIO 
MEDIUM AND LONG WAVE KIT 
First class components to make a 6 
transistor 2 waveband superhet chassis. 
Ideal for portable or table radio. All 
parts including BVA transistors, ferrite 
aerial, with car aerial coil, printed 
circuit, Min. x 24ín -, but EXCLUDING 
Speaker and cabinet. 
Speakers, 35 ohms. 7 x 41n. 21/- f4.5.0 5in., 17/8. 3ifn., 15/6. 

BDLGIN PLUGS AND SOCKETS. Non -reversible 
P74, 2-pin, 4/3; P73, 3 -pin, 4/6; P194, 6 -pin, 6 /6. 
"DOMINA" plugs. 2/6; sockets, 2/6. 
JACKS. English open circuit, 2 /6. Closed circuit, 
4/3. Grundig type, 3 -pin, 1/3. Grundig lead jack, 3/6. 
JACK PLUGS. English, 3/ -; Screened, 4/ -; Grundig, 
3 -pin, 3/6; Phono Plugs, 1 / -; Sockets, 64. 
ALADDIN FORMERS and cores, tin., Sd.; tin., 10d. 
0.3in. FORMERS 5937 or S cans TV1 or 2, lin. 
sq. x 21in., or lin. eq. x 11 in., 2/- with cores. 
SLOW MOTION DRIVES. 6:1, 4/3, 
SOLON IRON, 25W, 200V or 230V, 24/-. 
ANTES SUB -MIN. IRON. 15w, 200 or 240v., 29/6. 
BENCAI STAND for above, 12/5- Spares in Stock. 
1/16in. Paxolin Panels, 10 a 8in., 2/ -. 
Miniature Contact Cooled Rectifiers, 
250V 50mA, 7/6: 250V 60mA. 8/8; 250V 85mA, 
9/6: Selenium Rect.. 300V 85mA. 5 / -. 
TV etc., Silicon Sub. Min. Rectifier, 
350V 450mA, 10 / -, K3/25. 600V, 5mA, 5/ -. 
RM4, RMS, 14A100, 14A11610/- each. FC31, 20/- 
Coils Wearite "P" Type, 31- each. 
Osmor Midget "Q" type, adj- dust core, 
from 4/- each- All ranges. List S.A.E. 
Teietron D.W.K. L. and Med. T.R.F. 
with reaction, 4/ -. Med. wave D -R., 3 /6. 
Ferrite Aerials, M.. 8/9; M. and L.. 12/8. 
Osmor Ferrite Rod Aerials, L. and M. 
for transistor circuits, 10 /- each. 
Ferrite Rods. 8 a tin., 6 x tin 6 xshe in. 3/-. 
R.F. Chokes, 2/6. Osmor QC1, 8/9. 
T.R.F. Coils, A/HF. 7/- pair; HAX. 31 -, 
Repanco DRR2. 4/8. DRX1, 2/8. 
Radio Screwdriver, Sin., 6d. Test Prods, 
2/9. Neosid Trimming Tool, 119. Neon 
Mains Tester Screwdriver, 5/ -. 
Multicore Solder, 4d. yd., Dispenser, 2 /6. 

Aluminium Chassis, 18 s.w -g. Plain, 
undrllled. 4 sides, riveted corners, 
lattice fixing holes, 20n, sides, 7 x 4án., 
416: 9 a 7ía.. 5/9; 11 x 7in., 6/9: 13 x 9'n., 
8/8; 14 x llln -, 10/8: 15 x 14ín -, 12/6. 
Aluminium Panels, 18 s -w.g., 12 x 12ín.. 
4/6: 14 x 9ín., 4/ -; 12 a 8ín., 3/ -: 10 a 71n. 
2/3; 8 x 6in., 2 / , 

JASON FM TUNER COIL SET 29/-. 
H.F'. coil, aerial coil. oscillator co11. 
two 1.1. translormers 10.7 Mc /s- detector 
transformer, heater choke- Circuit 
book using four GAMS, 2/8. 
Complete Jason FMTS Kit. Jason 
chassis with calibrated dial, compo- 
nents and 4 valves, £6.5.0. 
Model FMT2 with new shelf cabinet. 5 
valves, components and powerpack, £10. 

MAINS DROPPERS. 
Midget 

adjustable 
siders 0,3A, 1,000 ohms, 5/ -; ohms, 

II.I.,A, 1,500 ohms, 5/ -; 0,1A, 2,000 ohms, 5/-, 
MIKE TRANSFORMERS, 50 -1, 3/9. 
P.V.C. Covered Wire, single or stranded, 2d. yd. 
!Reeving, 1 or 2 mm., 2d.; 4 mm., 3d.; 6 mes., 5d, yd- 
SPEAKER -FRET. Gold, Maroon or Green Cloth. 
17 o 25ín -, 5/ -; 25 z 35in., 19/ -, Tygan, various colours 
52in. wide from 19 /- ft.: 26ín, wide from 5/- ft. 
Samples S.A.E. Expanded Metal, Gold, 12 x 12in,, 6 /-. 
Panel mounting fuse holders, 2 / -. Fuses 15in. 60mA 
-6A, 8d. Instated side cutters, 8/6. Bib Stripper, 3/6. 

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

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

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

AND FERRITE ROD AERIAL. 
Long and Medium Wave Aerial -RA2W 
On 6ín. rod, 208pF tuning, with car 
aerial coupling coil 12/6 
fisc- Coil P50 /1AC. 176 pF tuning 5/4 
1st and 2nd I-F. Trans.- P50 /2CC. 470kc /s 
11 /16in. dia, by fin. 5/7 each 
3rd I.F. Trans.- P50 /3CC. 6/- 
Spare Cores 6/- each 
Driver Transformer -LFDT4 9/6 
Wavechange Slide Switch d.p.d,t. 3/6 
Printed Circuit -PCAL Size 24 x 81ín. 
Ready drilled, and printed 9/6 
Volume Control, 5K -DP 4/6 
35 ohm Speakers, 3fln-. 15/6: 51n.. 17/6: 
7 x 4ín., 21/, 
Tuning Gang with trimmers 10/6 
6 Mollard Transistors and diode 42/6 
Constructor's Booklet 2/- 
3 ohm O.P. Trans. 0.P.T.1 10/6 

NEW MULLA RD TRANSISTORS 
0071 8/ -, 0072 7/6. OC81D 7/6, OC81 7/6. 
0C44 8/9, 0C45 8 /8, 0C171 10/6, AF117 9/8. 
Sub Miniature Condensers. 0.1 mFd, 
30v.. 1/3. 1, 2, 4.5, 8, 10, 25, 30, 50, 100 mFd, 
15 volt 2/8 ea. Transistor Holders 1/3. 

B.B.C. Pocket 2 Transistor. Plus Diode 
M.W. and L.W. Radio Kit. 22/6. 
Miniature earpiece. 7/6. Batt. 2/3. 

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

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

READY BUILT, WIRED AND TESTED 
A.C. only, 200 -2550 V. Valves ECLS6 and 
EZSO. 3 ohms quality output. Mullard 
tone circuits. Controls: bass boost, treble 
and volume. Separate engraved front 
panel with de luxe finish. Quality mains 
transformer. Stove enamelled chassis 
size Sin. x 5in. x 3fn. Bargain Price £4.19.6 
Details S.A.E. 
"Performs agreeably well" (The Gramophone) 

"PRACTICAL WIRELESS" lg 
331 WHITEHORSE ROAD 

SPECIALISTS WEST eCROYDON 
T HO 1665 

C.O.D. 21- extra. (Lenore 
ecme. S 

ml remittance, 
a elopo ge, C.O.D.) P.P. charge 11-. 

BUILD YOUR OWN 

RECORD PLAYER 

AND 

SAVE 
o, 

POUNDS! 

4 Speed Autochange Or Single Player 
units supplied with Brand New 2 -tone 
Portable Cabinets 17 x 15 xSIln. de luxe 
Strong carrying handle, gilt finish 
clips and hinges. As used by Famous 
Make for 2Ogns. models. Ready cut- 
out motor board 14 x 131n. Front baffle 
with 7 x 4ín. high flux loudspeaker 
and 3 watt 2 valve UY85, UCL82 2- 
stage amplifier ready built on metal 
chassis 12 x 3 x 2 }in. Quality 3 ohm 
output transformer, low hum level 
circuit. Volume and Tone controls. 
3-core safety mains lead. All items 
fit together perfectly. Special In- 
structions enable assembly in 30 
minutes, only 5 wires to join! 12/- 
month written guarantee. Available 
separately or package deals as below. 
AUTOCHANGER KITS COMPLETE (as above) 

B.S.R. Monarch ,. ., 211.10.0 P.P. 5/6 
Collaro .. .. 211.15.0 P.P. 5/6 
Garrard .. .. .. 512.15.0 P.P. 5/6 

SINGLE PLAYER KITS Complete (as above) 
E,M,I. Junior .. 29.19.6 P-P. 5/6 
E.M.I. auto stop /start .. 51.1.5.0 P.P. 5/6 

OR SEPARATELY 
Cabinet with cut out board 

to your choice 23.9.13 P.P. 3/6 

Amplifier with 7 x 41u. speaker 28.17.8 P.P. 3/0 

AUTOCHANOERS , 

B.S.R. ÚA14 .. .. 25.19.6 P-P. 4/6 
B.S.R. UA16 .. .. 56,17.6 P.P. 4/6 

SINGLE PLAYERS 
E.M.I. auto stop /start .. 2510,0 P.P. 4/6 
E.M.I. Junior .. .. 58.7.6 P.P. 3/6 

TRANSCRIPTION UNITS 
Garrard 41IF .. .. 016..10.0 P.P. 5/- 
F hilips AG1016 .. .. 212.5.0 P.P. 5/- 
Garrard ATS .. .. 011.0.0 P.P. 2/. 

BARGAIN 
B.S.R. Aotoehaage UA13 

Stereo /Keno ,. .. 57.10.0 P.P. 4/0 

Replacement sapphire styli available from 518. 
Replacement xtala trot 15 / -; Stereo from 81 /6. 

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

£ 5.15.0 Poet 5/- 

With 2 -otage Amplifier; 3 -watt; 2 valves, UCL88, 
UY85; High -lox 5m. speaker; 4 -speed KM -I. 
Turntable, 18, 33, 45, 78 r.p.m.; Crystal Pfck -uP 
for LP /STD. Records. 7in, 101x, 101a.; Cut out 
Mounting board 121 x 9lin. 

ARDENTE TRANSISTOR TRANSFORMERS 
D3035, 7.3 CT:1 Push -Pull to 3 ohms for 0072, 11/- 
D3034, 1.74:1 C.T. Push -Pull Driver for OC72, 11/- 
1)3058, 11.5:1 Output to 3 ohms for 0072, etc, 1111 
D167, 18.2:1 Output to 3 ohms for 0072, eta. 

On., D23S, 4.5:1 Driver, lia. s }in, x a., 
11/6 D240, 8,5:1 Driver, fin. x fin. x Ois., 

ARDENTE TRANSISTOR VOLUME CONTROLS 
VC1545, 5K or 1 meg. with switch dia., .9 in 5/3 

DEAF AIR EARPIECE. liai or magnetic,. 7/6 

SUB -MIN, JACK and PLUG, 3/8 pair 

MINIATURE PANEL METERS 
Size Hin. sq. Precision Jewelled bear- 
ings. 2% accuracy, silvered dials, black 
numerals and fine pointers, zero 
adjustment screw on front of meter. 
0 -1 mA .. 27/6 0501).A 39/8 
0-5 mA .. 27/6 0 -500NA % 32/6 
0 -300 V .. 27/6 "S" Meter .. 35/- 
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BRAND NEW AM /FM (V.H.F.) RADIOGRAM 
CHASSIS AT 613.13.0 (Carriage Paid) 

Chassis size lit x fit x 51in. high. New manufacture. D,Al 141 x 4in. In 
2 colour., 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., P.M. and Dram. Aligned and tested. O.P. Transformer. 
Tone Control. 1000 -1900 M.: 200.550 M.: 88 -98 Mc /e. Valves EZIO rect.; 
ECH81, EF89 EABC80, EL84, E/x85. Speaker 8 s 5n., and Cabinet 
to fit chassis (table mode)), 47/6 (post 5/ -). 
10 2 Bin. ELLIPTICAL SPEAKER 25/- to purchasers of this chassis. 
TERMS: (Chassis) 88.10,0 down and 5 monthly payments of £2.4.0. Cheap Room Dipole for V.H.F., 12/6. Feeder 6d. per yard. Circuit diagram 2/8. 
ALTERNATIVE DESIGN. L.W. 1000-2000 M.: B.W. 17.50 M. (6-17 Mc/s): 
M.W. 200 -550 M,: V.H.F. 87 -100 Mo /e: Gram, position, Otherwise afmilar 
to above chassis. Price 815.15.0 (carr, paid). TERMS: 13.10,0 down and 
6 monthly payments of £1.4,0. 

PUSH -PULL 
AMPLIFIER 65.5.0 

(8/- Carr.) 

Brand new 200/240 A.C. mains. 
Bass, treble and vol. controls. 
with valves E080, ECC83 and 
2 -EL84 giving fui 8 w. Chassis 
12 x 3/ x 3510. With o.p. train. 
for 2 -9 ohm speaker. Front panel 

(normally screwed to chassie, may be removed and used as "flying pare! ". 
Stereo version 2 z 4 w., came price. Fixed panel. Tone A Vol. Controls. 

TAPE RECORDER AMPLIFIER 
Type TE3, Polly built, high gain, low 

printed circuit. Attractive grey 
and gold front panel 13 x 11 in. Height 
5/1n. overall. Front to book 51io. 
Vol. and on roi taue. Mike. radio and ext. 
speaker(soke.Valvee, magic eye, ECl't3. 
1.í'L82. RE80. Males trans. Ready 
to bolt to B.S.R. Deck. Complete with 
switch wafer wired. Our Price ONLY 
08.15.0 'S /- Pack.ng and Carr.). Also 
available- for Collar Deck at 31- extra. 

THE "REGENT" 
6- TRANSISTOR AND 
DIODE PORTABLE 
COMPLETE KIT FOR ONLY 

£5.17.6 (p«t 5 / -) 

500mW push -pall output. Ferrite rod aerial. Car aerial socket and coil. 
M.W. and L.W. full coverage. Operates on two 4.3e. cells. Printed 
circuit board e5 x 2Iin. All holes drilled and component positions marked. Instructions 2/8 for tOp (refunded ou purchase of kit). Size 9 x 31 x 7ím 
8 x 21ín. P.M. high quality speaker. Attractive Vynalr Covered cabinet. 
two -tone. Two batteries 5/6 the pair (Ever Ready 1261. Ilollad transis- 
tors 0C44, 2 x 0(:46, OCS1D and 2 x OC6l. Top grade Weymouth 
Radio colla and transformers. Alignment serviced regotred 17/8 (ins. poet). 
Write fur Wt of peloes. All parts supplied separately. Built in two hours. 

6- TRANSISTOR 
PORTABLE -Fully Built 

The "SCALA" for only £7.10,8, care. 
paid. 81 : 2 x Olin. high. Choice of 
colours. Rexlne. M.W. and L.W. 
Ferrite aerial. Battery 2/6 extra. Printed 
circuit. Nicely styled. A professional 
fob. 351.a- speaker. Fully tunable M.W. 
and L.W. Superhet circuit, 

100 mF. + 200 mF. ELECTROLYTIC. New 275 v. 1350 v. surge). 
410. e limn. dia., 6/- each. (Post Il -). 

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE 
STATED. TESTED BEFORE DESPATCH. 
Terms Available on Items over 25. Bend Sd. (stamps will do) for 20 page illustrated catalogue. Delivery by return. C.O.D. 2/- extra. 
ALL ITEMS GUARANTEED 12 MONTHS VALVES MONTHS 

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

i 1.0SED SA'I'S. 

11 
" REALISTIC s! 

'SEVEN' 
7 Transistor Superhets 350 
Midiwatt output. 4 -inch speaker. 
All componeuta mounted on a 
single printed circuit board 
size 51 z 5fin. in one complete 
assembly. Plastic cabinet, with 
carrying handle, sise 7 x 10 x 
31in. External Socket for car 
aerial. Ferrite rod aerial. 
Price for the complete parcel 
Including Transistors, Cabinet, 
Speaker. etc., and Full Con- 
struction Data: 6 19 £5.. P. S P. 4/6. 7rJ 1 .7 V 
PP9 Battery 3/9, lista and instructions separately 2 /6, Itcfuuded n you purchase the paroeL 

-411111111b, 

Any puts supplied separately. 

4 TRANSISTOR 
MINIATURE PUSH -PULL 

AUDIO AMPLIFIER 
PRINTED CIRCUIT. Sin. x Sin. x 15m. over transformers. Output for 
3 -ohm speaker. Suitable for microphone, record player, guitar and radio input, 9 -12 volt battery required. Frequency range 100 ope, to 25 Reps. Push /pull output single ended, tnatructiou sheet provided. Fully wired ready for use. Two types available. I watt output, 35/ -, 15 watts 41/ -. Y. & P. 2/6, 

THIS SUPERB SET for £9 
(Carr. pd.) 

8- transistor radio covered in sponge clean 
Duracour fabric, lo latent two tone shades, 
91.W. atvl L.W. nerrite rod, provision for 
car aerie:, 2 -solo, scale. With PPP bat- tery giving 300 hours use. Weighs under 
4 lbs. With carrying handle. 12 x 710. high 
u 41ím at base tapering to Mu. at top. 
Brand new fully guaranteed. 3 push 
buttons. Stlperhet ,'lrenit. Sin. LS. 

5 WATT AMPLIFIER 
Our prier ONLY 56! -, !poet 5 / -I: a w hundred only: valves RF91 and 
11:11.84 with metal rectifier; 6 s 4 x l:u. high bin. over E1.011. Rains trans. and o.p. with vol. and tone controls; sec Il: co -ax input. 

SPECIAL REDUCTIONS ON GRAMOPHONE 
AMPLIFIERS 

11 watt type- Save 4/8. With Sin- .speaker, Raffle 125 r Bin. 200 -240 v, A.t'. EL94 and [leotiler, 'l'ove and Volume. On/o6 switch. Two knob*. Ready to play. Useful for Stereo. 46/ -, poet 51.. 
4 watt type. Save 20/ -, Valves ttYis, UF80 and ULM. 200.240 v. A.C. Covered balle 121 x 75in. (1(5111. speakers, 3 front controls: bass, treble, 

1.1- 0111 vot, 14/-, post n -. Double wound mains transformer. 
21 watt type. Save 20/ -, 25 watts. ECCO:), ECLS2 and EMI). Controls volume, bass and treble. On /oc switch. 200.240 v. A.C. O.Y. trans, dire 1e x 91 x 51n. over valve. Suitable for microphone input and for Guitar. 55/ -, poet 5 / -, 

STEREO CONVERTER UNIT 
Converts existing Radiogram to play 
etereo records. Chassis 6$ x 25 x 41u. 
overal height. Main. and O.Y. trans., 
Metal Rect., ECLS2 valve and all 
screws, pallets, eta. Moulded front 
escutcheon, fully built, brand new only 
extras needed, speaker and etereo 
cal Full Instruction leaflet. 
Limited quantity at 89/8, (bI8 P. ! P.I. 
Itouette Stereo Cartridge, 55/.. 

4n. i 

Sim 
bin. 
if in. 

TOP QUALITY RECORDING TAPE 
(Guaranteed) 

Ill- per tape, six or more post free). 
600ft. 12/6 52in 1200ft. 
80flft. 11/3 52in. 180011. ' 
9110ft. 17/- 7ia- 12110ft. 

12110ít. 30/- 7ia. - 1600ít. .. 
85uit. ., 11 /6 ,m. 2409ft. 

17/8 
351 - 
15/- 
19/6 
32 /8 

BATTERY ELIMINATOR 
For 4 Low Consumption Valves (95 range) 9017. lUrnA and 1.4v. 125mA, 45/- (4!- post,. 290.250v. A.C. Also for 25omA, 1.4v. and 90v. 15mA at 

price. Two separate units to replace 's e existing batten. 4 x 22 x 2f lu and 8 x 25 x11rm 

AMPLION "Aotivette" for charging dry batteries. Maine operated 200 -250v. 
A.C. Slur 41 x 21 x 1 /111. with output socket and plug for 45v., 69v. and 90v. H.T. with 1.5v. L.T. Price ONLY 27/6. 

HEATER TRANSFORMER 
Mains input giving 6.3v. 2 amp. Size 22 x 21 n lia. (2515. over winding) 
5/8 ea. !.cas 10% for 12, or 20% for 50. P. A P. 2/- for I to 6, post free more than six. 
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Measure of Success 
ONE sometimes hears of enthusiasts who consistently build 

equipment without the aid of test gear. This is possible, 
of course, but what happens when a completed job fails to 
function satisfactorily or does not work at all? One can only 
poke about haphazardly hoping to stumble on a mechanical 
fault or abandon the project. 

At all events, time and energy are wasted, often fruitlessly. 
Not only that, but this approach is to say the least a very 
untechnical one in a technical hobby! 

Test gear is not only helpful in tracing breakdowns. Even 
assuming that all home -built equipment works, how much 
of it functions at optimum? How many receivers and 
amplifiers are there at this moment working at less than full 
efficiency? 

All components, whether from the spares box or new from 
dealers, are subject to tolerances and variations in quality. 
The permutations possible in even simple equipment are con- 
siderable. Again, a "4.7k" resistor, for example, may be 
actually 47k or 470û due to wrong colour coding and 
components may be o/c or s/c or changed in value. These 
things do happen and if there is no means of checking when 
in doubt, the constructor may spend many frustrating hours 
looking for a constructional fault that does not exist. With- 
out test gear he is working blind. 

The acquisition of test gear need not be prohibitive, because 
for the average enthusiast a few basic items should suffice. 
And of these, an accurate multirange test meter is the obvious 
starting point. For those regularly building equipment it is 
an indispensable item and will provide facilities for over- 
coming many everyday snags and for solving mysteries of 
sub -standard performance. 

It is, however, inadvisable to buy an inferior meter, for 
this type of false economy may only aggravate certain prob- 
lems. Bearing in mind the need for an inexpensive yet accurate 
and sensitive test meter we felt it would be a popular con- 
clusion to our present series of blueprints to present an 
instrument of the calibre of the P.W. "Sixteen ". 

It will stand comparison with a good quality commercial 
product. A special plastics case is available, with the switch 
ranges and other lettering already printed on the front panel. 
The scale arcs are specially calibrated and printed ready for 
use. All the special components are available through usual 
sources. 

We have thus overcome all the snags in building your own 
test meter -no tricky work in making up special shunts and 
multipliers, no calibration to work out and mark up on the 
scale. In other words we are making available to the home 
constructor a multirange test meter which not only perform* 
to commercial standards but looks professional, too! 

With its sixteen a,c. and d.c., voltage, current, and resistance 
ranges, the P.W. "Sixteen" is a fine opportunity for those not 
having a test meter or wishing to replace an old one. 
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Our next Issue dated February will be published on January 7tIs 
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HI -FI IN THE 
ARABIAN GULF 

EQUIPMENT made and tested 
by the British manufacturers 

prior to its delivery, has been 
installed in the club recently 
built for the staff of the Bahrain 
Petroleum Company Limited in 
the Arabian Gulf. The equip- 
ment, which has been supplied 
by A.E.I. Limited, provides a 
high- fidelity amplification system 
covering every part of the several 
acres of ground which the club 
occupies. 

Six A.E.I. 30W power ampli- 
fiers provide amplification for 
microphone, tape recorder, radio 
broadcast or record player inputs. 

Laboratory Extension 

THE Research and Develop- 
ment department of Garrard 

Engineering Limited at Swindon, 
has recently undergone a major 
extension programme which has 
resulted in an enlarged labora- 
tory with the number of 
engineers and scientists employed 
there increased to 70. By the end 
of the year at least 80 technicians 
will be engaged on the research. 
development and testing of 
Garrard -made products. 

PRACTICAL WIRELESS 811 

Power Amplifiers Clear Birds from Runways 

ACOMMON hazard faced by pilots of aircraft is the presence of 
large numbers of birds on and around runways. At several of 

the major airports in Britain steps have been taken by the authorities 
to remove this hazard and thus make take -offs and landings safer. 

The device which is used in dispersing the birds consists of loud- 
speakers and amplifying equipment installed in a van. These mobile 
units operate close to the airport runways and broadcast bird cries 
which are effective in removing certain species from the area. 

The Sappho audio equipment employed in these vehicles, is made 
by Trix Electronics Limited. The latest order for such equipment 
received by Trix is for a unit for Speke airport, Liverpool. 

A mobile bird -dispersal unit, fitted with Sappho audio equipment, in position 
near an airport runway. 

British Simula 
AFULLY transistorised marine 

radar simulator manufac- 
tured in England by the Solar - 
tron Electronic Group. Limited, 
has been installed in the Naviga- 
tion Department of the College 
for Trade and Technical Train- 
ing, St. John's, Newfoundland, 

tor Trains Canadian Mariners 
Canada. Here it will be used to crowded shipping areas as dis- 
train some of Canada's future played on a radar screen. He has 

all the controls and navigation 
aids that would be found on the 
bridge of a ship and his handling 
of the " ship " under varied simu- 
lated conditions is reproduced on 
the screen. Other simulated ships 

ld of 

mariners in the methods of 
handling all kinds of ships in 
congested coastal seas. 

The simulator confronts the 
student mariner with situations 
typically met with in the more 

Laser Drills Holes in wire 
IN a technical paper presented at the National Electronics 

Conference held recently in Chicago, U.S.A., Dr. Danilo V. 
Missio of the Raytheon Company of Massachusetts, revealed that he 
and his fellow research workers had successfully used accurately 
controlled flashes of laser light to bore holes through tin wire only 
two- thousandths of an inch in diameter. The holes themselves were 

less than five microns (two ten - 
thousandths of an inch) in dia- 
meter, and this was the first 
report of holes of such small 
magnitude being drilled using a 
beam of laser light, although 
previous work had indicated that 

it was possible. 

can be brought into the fie 

his radar and the movements of 
these are constantly fed to a 
computer where they are com- 
pared with the movement of the 
student's " ship ". 

The instructor who decides 
how to deploy these simulated 
ships can also simulate coastlines 
and typical radar effects which 
are often present with sea -borne 
equipment. 

RADIO EQUIPMENT FOR AIRLINERS 

EVER since 1949, Central African Airways have specified Marconi 
aeronautical radio equipment for their aircraft. Now the 

Marconi Company Limited have received an order from C.A.A. to 
equip their new B.A.C. One -Eleven aircraft with the Sixty Series of 
airborne radio units. 

Under this order, each aircraft will have dual v.h.f. communica- 
tions systems. a single v.h.f. navigation system and dual automatic 
direction finding systems. 
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ULTRASONIC CLEANING FOR GEARS 

NEWS AT HOME 
AND ABROAD 

January, 1964 

ULTRASONIC cleaning equipment made by Mullard Equipment 
Limited, has replaced conventional methods of cleaning gear- 

heads made at the Egham factory of O.T.M. Servo Mechanisms Limited. To ensure the efficient operation of these gearheads -which 
are used in servo systems of aircraft and guided missiles -it is essential for the gears and pinions to be thoroughly cleaned before 

they are assembled into the head. 

Commonwealth Telephone Link Complete 
ON October 10th, the final part of the Commonwealth. Telephone 

cable was layed off Hawaii and for the first time the Pacific 
Ocean was spanned by telephone cable. This occasion also marked 
the completion of the 14,000 mile Commonwealth link between 
Britain and Australia. With the trans -Atlantic cable between Britain 
and Canada -which has been in service since December 1961 -and 
the new 3,000 mile microwave network which crosses Canada, 
London and Sydney operators will be able to dial right through to 
subscribers at each end of the link. 

For telephone users in Australia and Britain, this link means a reliable method of communication over more than half the world's 
circumference. A total of 80 two -way speech channels thus become 
available which, unlike previous radio links, will be free from fading 
and atmospheric conditions. As well as telephone conversations, the 
new cable will be used for teleprinter traffic: each speech channel being capable of carrying 22 such circuits. Circuits will also be made 
available to commercial concerns, such as airlines and shipping companies. 

In itself, the Pacific section of the link is the longest submarine 
telephone cable in the world: as a whole, the Commonwealth link is by far the biggest project of its kind ever attempted. 

All of the cable used in the project -and there were 11.000 miles of it --was manufactured in Britain by Submarine Cables Limited. 
and Standard Telephone and 
Cables Limited. This cable, which 
at one point in the Pacific 
section of the lay reaches a 
depth of over three miles, is little 
more than an inch in diameter. 

The Atlantic and Pacific cable - 
laying operations have taken two 
and a half years to complete by 
the three British ships which had 
the task of making the lays. Ter- 
minal points of the Atlantic link 
are Oban in Scotland and Hamp- 
den, Newfoundland. The Pacific 
cable joins Sydney, Australia 
with Vancouver, Canada, via 
Auckland (New Zealand) and 
Suva (Fiji). 

Originally hand -washing in a 
solution of carbon tetrachloride 
was the cleaning process used, 
but this was found to take too 
long and the standard of clean- 
ness achieved was not satisfac- 
tory. The Mullard Ultrasonic 
equipment, however, successfully 
removed all particles of dirt 
bigger than two microns in dia- 
meter after a two minute clean- 
ing period. This not only saves 
time but also increases consider- 
ably the life- expectancy of the 
gearheads because of the large 
percentage of dirt that can be 
removed by this process. 

The Mullard equipment con- 
sists of an ultrasonic generator 
and a II gallon stainless -steel 
tank, which holds the cleaning 
solution (a chlorinated hydro- 
carbon) into which the gears are 
placed for the cleaning operation. 

New Communication Equipment for Police 

POLICE forces throughout the U.K. are to be supplied with new 
radio communication equipment manufactured by Ultra Elec- tronics Limited under a contract from the Home Office Communica- 

tions Branch. Three separate types of equipments come under the contract and these are, a hand -held transceiver, a mobile transmitter/ 
receiver for motor -cycles and a similar unit for other motor vehicles 
used by the police. 

In the design of the motorcycle and car units, the manufacturers 
have employed circuit techniques which have resulted in economies 
in space and weight. The new pocket -sized transceiver is fully transis- 
torised and takes its power from a nickel cadmium rechargeable 
battery which gives it an operating life of several hours. 
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"Sixteen" Multirange METER 
The Blueprint given away free 
with this issue provides all 
the circuit and wiring dia- 
grams for this instrument 

16 switched ranges; nine for voltage measurements, four 
current ranges, and three resistance ranges. 

Voltage Current Resistance 
0-2.5V d.c. 0- 50µA 0- 2,00052 
0-25V 0 -2.5mA 0- 200ká2 
0-50V a.c. and d.c. 0-50mA 0 -20Mí1 
0-250V 0 -250mA 
0-500V 

Meter sensitivity: 20,000ûV on d.c. ranges; I,000f1 /V on 
a.c. ranges. 

Basic movement: 40µA f.s.d. moving coil. With universal 
shunt full scale deflection current is 50µA. 

Physical details: Black plastic case, 31in. x 5fin. x I in. 3in. 
scale window; two scales printed black on white. 

Controls: I2- position range switch; slide action a.c. volts - 
d.c. /ohm switch; ohms zero adjustment potentiometer; 
meter zero. 

External Connections: Two sockets to suit 4mm test lead 
plugs. 

HEN properly assembled, with the specified 
components used throughout, the P.W. Six- 
teen will meet most of the requirements of 

the average radio constructor for voltage, current 
and resistance measurement.. The special arrange- 
ments that have been made with various manufac- 
turers ensure that not only will the finished multi - 
meter have an excellent electrical performance but 
that it will also have a neat, professional external 
appearance. 

The multimeter is built around a highly accurate 
and sensitive moving coil movement. The universal 
shunt used in conjunction with this movement 
brings the overall d.c. sensitivity to 20,000 ohms 
per volt. Two clearly printed scales are provided 
on the meter face. Uppermost is the ohms scale 
which is calibrated (right to left) from zero to 2k11. 
The second scale is used for the d.c. and a.c. 
ranges and is in fact a double scale. 

This scale is divided linearly into 50 small divi- 
sions, with main calibration points at every tenth 
division. These points are marked 50, 100, 150, 200 
and 250 on the upper edge, and 100, 200, 300, 400 
and 500 on the lower edge of the scale. A quick 
glance at the setting of the range switch is all that 
is necessary to establish which particular calibra- 
tion is to be read. 

THE COMPONENTS 
It is emphasised straight away that with an 

instrument of this nature, no liberties can be taken 
as far as the components are concerned. Close 

adherence to the details given in the components 
list on the blueprint is essential if the calibration 
accuracy and general performance of the final 
instrument is to be up to standard. 

The following notes amplify the information in 
the components list and should be read with 
particular care before arranging to purchase the 
various parts. In this connection it should also be 
made clear that all components are obtainable 
through usual retail sources and that the manufac- 
turers named here do not, as a general rule, supply 
direct to individuals. 

The instrument case is supplied with the meter 
movement built in. With the meter case is supplied 
a specially selected swamp resistor (R17); note that 
meter movements and swamp resistors are not 
interchangeable. This point also applies to the 
meter rectifier (MR1), which comes complete with 
its own associated shunt resistor (R19). All these 
components are supplied as a kit by Taylor Electri- 
cal Instruments Ltd. 

The slide type changeover switch (S2) has been 
listed as an Arco -electric type T225: however, 
mention should also be made of an alternative 
Aerial pressings type RA 2133 /PVC. This particu- 
lar switch has p.v.c. insulation which is impervious 
to moisture. 

The range switch (SI) is an N.S.F. type, and can 
be obtained by quoting its reference " PW16 ". 

The various multiplier and shunt resistors are 
generally of non -standard values and it will 
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certainly prove convenient to obtain these as a 
complete kit; as manufactured and supplied by The 
Radio Resistor Co. 

BUILDING THE METER 
Having obtained all necessary parts and 

materials, it is good policy to examine carefully 
Fig. 2 and Fig, 3 on the blueprint and so 
familiarise oneself with the arrangement to be 
adopted. The task of construction is not unduly 
complicated but the restricted space necessitates a 
methodical approach. The wiring -up should not be 
rushed, but a high standard of workmanship aimed 
at as befits a piece of test equipment. 

A small instrument type iron is essential. Good 
soldered connections are vital. A badly -made, high - 
resistance joint may have a serious effect upon the 
accuracy of the meter. Overheating of components 
must be guarded against. 

Remove the two 4BA screws from back of instru- 
ment case and lift off the top panel. Inside will be 
found the meter rectifier, two resistors (R17, R19) 
and two sockets, with solder tags, locking nuts 
and plastic pillars. 

Do not remove the protective cap fitted to the 
rear of the meter movement, as particles of dirt or 
dust could easily fall into the movement while 
assembly work is in progress. 

Fit the two input sockets to the front panel: 
place a solder tag beneath each locking nut and 
then screw on the plastic pillar. 

Mount the a.c. /d.c. switch (S2) and secure to the 
front panel by means of two screws. 

Remove the knob from the potentiometer (VR1) 
and place this component in position securing with 
the ring nut supplied (a pair of fine nosed pliers 
can be used for this purpose). Fit the knob by 
pressing lightly into the hole, rotate until the slot 
engages and then press right down to lock it. 

Screw the solder tags " A " and " B " in position 
(Fig. 2). If a double tag is not available, use two 
single tags for tag " B ". 

Solder R19 across uppermost pair of tags on S2, 
then solder the meter rectifier to these same tags. 
The centre lead on the rectifier is soldered to tag "A 

Special care is required during this soldering 
operation, because excessive heat will (1) affect the 
calibration of the rectifier and (2) melt the p.v.c. 
switch plate and cause intermittent contact. 

The range switch SI should next be dealt with. 
All the wiring shown in Fig. 3 must be performed 
before the switch is installed. It is suggested that 
each switch tag be dealt with in turn, proceeding 

ri ri i ...:F: 
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in a clockwise direction and starting with tag 1. 

See Fig. 3. The high stability resistors must be 
handled with care. If the thin protective coating 
suffers damage, the resistance value can be 
seriously affected. Grip by the wire leads only. 

Ensure that all resistors have at least +in. of wire 
at each end, this is to avoid overheating when 
soldering -which might result in damage or change 
of value. Space all resistors at least +in. away from 
each other, and also from any other switch tags. 
Careful positioning of R1 and R6 is particularly 
important as these resistors carry 500V. 

It may be an advantage to fit a plastic protective 
sleeve to the following resistors in order to prevent 
them coming into contact with other components 
of a different potential: R3, R7 and R18. 

See that all flying leads are of adequate length, 
check by referring to Fig 2. Use 7/36 p.v.c. 
covered wire for the battery leads; these should be 
suitably colour coded, and should extend 6in. from 
the edge of the switch wafer. 

All other wiring can be in 22 or 24s.w.g. tinned 
copper, p.v.c. covered. 

Carefully check over the wiring of SI, then fit 
this switch in position, ensuring that the orienta- 
tion and the rotor setting agrees with that shown 
in Fig. 2 and Fig 3. Secure the switch with the nut, 
then fit knob, aligning the pointer with the 2.5V 
position engraved on the front panel. 

The remaining wiring should now be completed 
as per Fig. 2. Handle the wirewound meter 
swamp resistor R17 with care to avoid open -cir- 
cuiting the winding. R5 and R16 should preferably 
be sleeved. 

Thread a 21in. length of 6mm plastic sleeving 
over the four battery leads and push this down as 
far as possible into the centre of the switch. This 
sleeving will prevent chaffing of the leads by the 
switch spindle or rotors. 

Place the instrument case body close against the 
left hand side of the panel, and solder the four 
battery leads to the connection points on the back 
of the battery compartment. The uppermost pair 
of connection points are for B2 (15V), the lower 
pair for B1 (1.5V). The right hand connection 
points are positive ( +). 

Close the two sections of the case, carefully 
dressing the battery leads so that they do not foul 
anywhere, and secure by replacing the two 4B4 
screws. 

To install the batteries, remove the small panel 
at the rear of the instrument case. Looking into 
the battery compartment, the positive contacts are 
those to the left hand side. 

riwi 
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Chrí5tma5 1.963 
The editor, staff and contributors join in wishing all readers 

a Happy Xmas and a successful New Year 
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a wide range 
1f. OSCILLATOR 

by P. CAIRNS 

THIS article describes a simple and cheaply 
made sine wave oscillator covering audio and 

ultrasonic frequencies. This unit, when correctly 
built and calibrated, can be extremely useful, 
having many practical and experimental applica- 
tions, and should prove of use to both the amateur 
and professional engineer. The frequency stability 
is extremely good, being better than ±2% for 
changes in h.t. of ±20 %, and changes in heater 
voltage of ±5 %. The wave shape is also of good 
sine waveform, though very slight distortion was 
noticeable at the extreme h.f. end of the tuning 
ranges. 

Circuit Description 
The complete oscillator circuit is shown in 

Fig. 1. This covers the frequency range 35c /s to 
70kc /s in six overlapping ranges. The oscillator 
is the double triode VI with the necessary 
resistance- capacitance phase shift network required 
to maintain oscillation. The output stage, V2, 
gives both high and low impedance outputs. 

The frequency of oscillation is determined by 
the resistance- capacitance network R1-R6, R7 -R 12, 

R1 

9 

660 

A good- quality instrument 
for the amateur experimenter 

and VC1. Feedback is fed from Vlb anode to Via 
via C6, the amount of feedback being controlled 
by VR1. This pre -set control also has a marked 
effect c .1 waveform. The frequency range with 
the variable capacitor shown and a given set of 
resistors is less than 4: 1. Thus six resistor 
ranges were necessary to cover the required band 
of frequencies, Si being the range selector switch. 

The oscillator output is taken from the cathode 
of Vlb via C8 and VR2 to the triode amplifier 
V2. This has two outputs which are selected by 
S2, position I being the high impedance output, 
V2 working as an amplifier. Position 2 gives the 
low impedance output with V2 working as a 
cathode follower. In either position the output 
not in use is bypassed to earth via CIO or C11, 
these being the output coupling capacitors in the 
alternative position. Position 3 is "off ", with the 
output point earthed. The amplitude of the output 
waveform is controlled in both cases by VR2. 
With VR2 at maximum, the output voltage in the 
high impedance position is approximately 25 peak, 
and in the low impedance position, approximately 
2.5 peak. 

Frequency 
Tuning 
control 

5-140pF 

06 
Sta Feedback 

control 

C6 R17 
22kß 
1W 

C9 +C9 
BNF 

2zkn Tyç6 
1W 

C5 

C4 

VC1a 
500 
pF 

C70A1NF 

6SN7 
etc, 

R18 
10kß 

R20 
30k11 6W 

Impedance 
Selector 

C10 switch 

1 o1 0 2^ IS 

H.T, + 
250V 
to 

350V 

Output 

VCtb 
500 
pF 

5-14 

R7 Ra 

M91171 M 
R10 R11 
210 56 

kfl 

660kß 

R12 
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Fig. I t The circuit of the oscillator. 
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Construction 
The layout of the majority of the circuit com- 

ponents is not critical, and a suggested scheme 
is shown in Fig. 2. Care should be taken 
with the resistors R1 to R12 on SI, these being 
mounted directly on to SI, the resistor end wires 
being cut as short as is practicable. Si should also 

Terminal block for power leadsj'; ¡ - 
©x 

C1a 

Feedback 
control 

RI 
VRt' 

Ox 
st 

Range 
Selector 
switch 

C1b 

Frequency 
Tuning control 

Impedance 
Selector 

switch 

Fig. 2. M above -chassis view of the instrument. 

be a good quality switch, ceramic if possible. This 
is to avoid leakage on the 11 ranges as the 10M 
resistors (range 1) may approach the insulation 
value of a poor quality switch. 

Good insulation is also preferable on the twin 
gang capacitor VC1 for similar reasons, this being 
mounted away from, and insulated from, the 
chassis. The Vla section of the circuit should be 
kept to its own part of the chassis and wired with 
reasonably heavy gauge wire. 

To reduce any possibility of mains hum, the 
heaters can be wired with screened wire. Screened 
wire may also be used on the VR2 output lead. 
An important point regarding the resistors R1 to 
R12 should be made. As these resistors are of 
non- standard values, the correct values may be 
obtained by measuring the nearest preferred value 
for a high or low component as suggested in the 
components list. These resistors should be within 
5% and preferably 2% of the stated values and 
of each other. This latter point is most impor- 
tant as any great discrepancy between resistor 
pairs on the same range can result in poor track- 
ing, variations in amplitude, and possibly dead 
spots in the tuning range. 

Values 

Should difficulty be met with in obtaining the 
correct value, two resistors may be used in series; 
e.g., R2, R8, are 2.42M each, and these could 
be made up from a 2.2M and a 220k in series. 
The resistor pairs, R1 -R7, R2 -R8, etc., should be 
matched on an ohmmeter if possible before con- 
necting them into circuit. 

No power unit has been incorporated as the 
oscillator will work from any 250-350V power 
pack without affecting the frequency calibration, 
the h.t. current drain being only 6mA. 

For those wishing to keep the size of the unit 
to a minimum, miniature all -glass type valves 
may be used without any change in circuit values. 

COMPONENTS LIST 
Resistors 

RI, R7 9.7M ¡W (low I0M) Ì 
R2, R8 2.4 ;W (high 22M) 
R3, R9 660k zW (low 680k) see text 
R4, RIO 210k ¡W (low 220k) 
R5. RI I 56k -'zW 
R6 R12 15k ¡W 
R13, R17 22k 1 W 
RI4, R16 Ik ¡W 
R I 5 470k ¡W 
R18 10k IW 
R19 5600 zW 
R20 30k 6W (two 15k in series) 
VRI 5k w.w. 
VR2 I M 

Switches: 
SI 2-pole, 6-way 
S2 2-pole, 3-way 

Valves 
VI 6SN7 or ECC82, I2AU7 
V2 6J5, B65 or EC90, L77 

Capacitors: 
VCI 

TC2, TC3 
C4, C5 
C6 
C7 
C8, CII 
C9 
CIO 

Twin gang capacitor, 500pF per 
section 
5 to 140pF trimmers 
IOOpF (silver mica) 
4µF 350V (electrolytic) 

01µF 350V 
IF 25V 

814F 350V (electrolytic) 
IµF 350V 

Alignment and Use 

Switch on and allow the unit to warm up, set 
both trimming condensers TC2, TC3 to maximum, 
SI to position 3, S2 to position 1, and VR2 to 
minimum. A pair of headphones are connected 
to the output. An audio note should then be 
heard when VR2 is increased; if not, adjust the 
feedback control VR1 until the circuit just goes 
into oscillation. If the circuit is already oscillat- 
ing, adjust VR1 in the opposite direction until 
oscillation is just occurring, as at this point the 
best waveform is obtained. Too much feedback 
gives a distorted waveform. With the circuit just 
oscillating, swing VC1 through its entire tuning 
range. Should oscillation stop at this point, adjust 
the trimmers TC2, TC3, for better capacitance 
balance. With correct adjustment of TC2, TC3, the 
oscillator should work correctly over the entire 
range of VC1. 

The other frequency ranges are then checked 
in a similar manner. Should any range not oscil- 
late over the complete sweep of VC1, the resistor 
pairs on that particular range are not closely 
enough matched. This should not occur, however, 
if the tolerances quoted are used. Should difficulty 
be met with in maintaining oscillation over all 
ranges, the feedback may be increased by a very 
slight adjustment of VR1. It should be stressed, 
however, that the purest sine wave is obtained with 
VR1 at the lowest setting which maintains oscilla- 
tion over the entire frequency range. 

-continued on page 870 
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CRYSTAL CONTROLLED 

V.H.F. - F.M. 
TUNER 

CONTINUED FROM PAGE 
736 OF THE DECEMBER ISSUE 

IN last month's article the author referred to the 
coils and crystals used in this tuner. There are 
several other components which warrant special 

attention. 
OTHER COMPONENTS 

Resistors generally should be of 10% tolerance, 
and R16 and R17 should be matched as accurately 
as possible. If the ratio detector is used, R22 and 
R23 should be similarly matched, and R20 and 
R21 should be 5% or better. Wattage ratings are 
given in the list of components. 

The i.f. transformer should ideally have an 
acceptance band width of 250- 300k /cs. This is 
usually achieved by over -coupling, and if critically 
coupled transformers are used it may be necessary 
to fit damping resistors across their primaries. The 
manufacturer's instructions should be followed 
here. 

The choke, L4, is made by close winding 50 or 
60 turns of 30 gauge enamelled copper wire onto 
a 100kû resistor of about 5/32in. diameter. The 
value of the resistor is not critical. 
WIRING 

It is essential to observe v.h.f. technique here, 
reducing all connections to minimum length. Do 
not make any attempt at orderly layout; the short 
direct connection is the primary requirement and 
must take precedence. 

If the specified types of components are used, it 
will be found possible to reduce connections to 
decoupling components to less than }in. in length 
and this should be the aim. 

A small iron of the instrument type is essential. 
Tinned copper wire of 20s.w.g. covered with 
sleeving can be used for the heaters, but 22 gauge 
is a more suitable size for the remainder of the 
wiring. 

Decoupling resistors are conveniently fitted in 
a vertical position so that the h.t. line can be taken 
around to each stage in turn in the final stages 
of construction. well away from other components. 
it will not then be liable to carry r.f. currents from 
one stage to another. 

The main smoothing resistor, R24, must be 
mounted in a position where its heat is easily 
dissipated. The top of the mains transformer is a 
good place but the choice is one of convenience 
provided it is above the chassis. 

Complete wiring diagrams, showing all the 
connections, are given in Figs. 7 and 8. It should 
be noted that as the wiring has been opened out 
for clarity the positions of the components are only 

By E. M. BERNEY 

approximate, and many of the connections appear 
much longer than is permissible in construction. 

The circuit diagram (Fig. 1) shows the grid of 
V2 connected to the cathode, this is, of course, 
incorrect and pins 1 and 6 should be taken directly 
to chassis, as indicated in Fig. 7. 

It should also be mentioned here that V2 is an 
EC91 -not an EF91 as stated in the components 
lists. 

TESTING 
When the wiring has been completed and 

checked against the circuit diagram, test with a 
meter between C30 and chassis to see that there 
are no shorts in the h.t. circuits. Power can then 
be applied and a further check made with the meter 
that the proper voltages are present at the valve 
electrodes. The h.t. line voltage should be between 
220 and 250, and if it is not the value of R24 must 
be altered as necessary. 

ALIGNMENT OF I.F. AMPLIFIER 
If a signal generator is available, it is advisable 

first to align the i.f. amplifier to 10.2Mc /s. as 
follows. 

Remove V2 and connect a high resistance d.c. 
voltmeter positive to chassis and negative to test 
point A. Inject an unmodulated 10.7Mc /s. signal 
at the grid of V5 and adjust both cores of IFT2 for 
maximum reading on the meter, reducing the out- 
put from the generator as the circuits come into 
line. 

Transfer the generator to the grid of V4 and 
adjust IFT1 in the same way. 

To align the discriminator, connect the voltmeter 
between test point B and chassis and detune the 
transformer secondary by withdrawing the bottom 
core so that it projects about 1 /16in. from the can. 
Inject an amplitude modulated signal at the grid 
of V5 and adjust the primary core for maximium 
response; then adjust the bottom core for extinc- 
tion of the response. Finally, set the secondary 
core to produce a very small negative reading and 
peak this reading by adjusting the primary core. 
Return the secondary core to zero. 
RATIO DETECTOR 

If the ratio detector has been used, connect the 
meter to test points D and E, observing polarity, 
and inject an unmodulated signal at the grid of 
V5. Adjust the top core of the transformer for 
maximum response. Connect the meter next 
between chassis and test point C and adjust the 
bottom core for zero output. This will affect the 
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on/olt 
swllCn C 

XL3 \ , 24 
Volume 
control 

Test point 'B' 

~-Screen 
6.3V 

10 

, 

R7 2 

C20 IFT3 
R13 6! .c' 
w_las% 

6 C1B IFT2 
..,.il C16 

Mains 
transformer MG 

f --Etat twin PVC 

201 

e U 
I 

Audio output 
AG mains F.M. dipole HZ+ socket 

socket 
Note: VI and V4 spigots are 1Lot connected to screen or chassis, 
Tags marked 'MC' denote earthing connectiors to chassis 

Test 
point 'X 

MC 

Fig. 7: The main underchassis wiring diagram. 

top core which should be re- adjusted for maximum 
as already described. 

The foregoing adjustments need not be made 
with the greatest accuracy since the final align- 
ment must be done on a BBC transmission. With 
bath types of detector transformer, it will be found 
that as the bottom core is traversed through the 
former, the meter reading will rise to a maximum, 
fall through zero to a reverse maximum, and then 
return to zero, after which further movement has 
no effect. The correct position for the core is at 
the zero between the two maxima. 

OSCILLATOR CIRCUIT 

To align the oscillator, replace V2 and connect 
an audio amplifier. Set the tuning switch to the 
highest frequency to be received. Commencing with 
the core of L3 almost fully withdrawn, enter it 
slowly into the former until the programme is 

heard. It will be found that as the inductance of 
L3 is increased, the programme strength will rise 
slowly and then fall suddenly to zero as the 
crystal relinquishes control. The proper position 
for the core is just before the point at which 
control is lost. 

If the programme cannot be found, reduce the 
inductance of L2 and try again. If there is still 
difficutly it should be checked that the oscillator 
circuit is in order and covers the required range. 
Remove the highest frequency crystal and fit in its 
place a mica or ceramic capacitor of about 47pF. 
With the switch in the appropriate position it will 
then be possible, if the circuit is in order, to tune 

all three transmissions by manipulating the core of 
L3. 

The i.f. amplifier and the detector transformer 
must now be aligned accurately to the crystal 
controlled signal in the manner described for 
alignment with a signal generator. 

The tuning switch can next be set to each of the 
other two positions in turn and the programmes 
tuned in with the trimmers TC1 and TC2. 
Commence at minimum capacity and set the 
trimmers to a position just before that at which 
control is lost. 

To 
AC24 

To 
test point 

C 

To 
test point 

E 

23 I V7 

Points 
R19 

marked MC. 
are 'earthing' 
connections 
to chassis 

To R15 

IFT3 

3 
To 

pins 
Ve 

To 
test point 

D 

Fig. 8: The ratio detector wiring diagram. 
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H.F. PROBE 

A more accurate method of Adjustment, and one 
that may be found essential in poor reception 
areas, is to use a high frequency probe connected 
to a high resistance voltmeter, or a low range 
milliameter to detect resonance of the crystals. 

A suitable circuit for such a probe is given in 
Fig. 9, while Fig. 10 shows how it may be con- 
structed on a strip of paxolin or other similar 
material. It may be applied to the grid of the 
mixer valve or to the cathode of V2. As the 
inductance or capacitance of the oscillator circuit 
is increased, the meter reading will rise slowly, 
falling abruptly to zero as control is lost. The 
diode used in the probe is not critical; a GEX34 
or similar will serve. I 

2pF 

Input 

o 

Di` 
T470 

pF 
3300 

Fig. 9: A suitable circuit for an h.f. probe. 

To chassis 

OPERATION 
The aerial required will depend on local 

reception conditions. 
A loft- mounted or outside dipole with reflector 

and low loss 75[1 coaxial down lead is recom- 
mended for fringe conditions; while in areas of 
good field strength satisfactory results may be had 
from an internal cabinet aerial. This may be made 
from a length of hat twin p.v.c. covered flex by 
parting the conductors at one end over a length 
of 30in. and extending them along the top of the 
cabinet to form a rudimentary dipole. The arms 
can be turned downwards 90 deg. if their whole 
length cannot be accommodated horizontally. 

If something smaller is required, the arms of 
the dipole can be shortened and the deficiency 
made up with loading coils as shown in Fig. ll. 
No large scale experiments have been done on 
this by the author but promising results were 
obtained with metal foil glued to the inside of 
the cabinet, each arm being l +in. wide and 15in. 
long. The loading coils can be self supporting, 
consisting of 18 gauge tinned copper wire, four or 
five turns each and about half an inch in diameter. 
The inductance can be adjusted for optimum 
results by extending or compressing the coils. 

In all cases, the aerial should 
be mounted perpendicular to 
the direction of transmission, 
and it is worth remembering 
that with a normal dipole the 
strength of the received signal 
varies almost directly with the 
height of the dipole above the 
ground. If the Foster -Seeley 
discriminator has been used, do 

Test prod 
16 s.w.g. 
copper 

To 
meter 

^Paxolin strip 3 "x 1" 

Fig. IO: A suggested form of construction of the probe. 

15 r-) 

Metal foil 
1 2 Loading coils 

To aerial socket 

Fig. IIt Internal aerial for high field strength areas. 

not forget that a fairly large signal is required at 
VS grid for efficient limiting. 

VENTILATION 
The cabinet in which the tuner is housed should 

permit free ventilation above and below the 
chassis. 

R.F. CIRCUITS 

Connect the meter negative to test point A and 
positive to chassis. Adjust LI for maximum on 
the lowest frequency transmission and the L2 
similarly on the highest. 

ALIGNMENT WITHOUT A GENERATOR 
If the signal generator is not available, it is best 

to use pre -tuned i.f. and detector transformers. If 
this is not done, then one of the crystals must 
first be brought to resonance by the probe method 
when, provided a reasonable signal is available, 
it should he possible to align the i.f. and r-f. 
circuits as described. 

15" 

PRACTICAL WIRELESS CIRCUITS 
17th Edition 

By F. J. CAMM 17'6 by post 18'7 
from 

GEORGE NEWNES, LTD., 
Tower House, Southampton Street, London W. C.2. 
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Variable 
Capacitance Diodes 
Theory and applications 
of this new 
semiconductor device 

VARIABLE capacitance diodes have a wide 
variety of uses both industrially and commer- 
cially, one of the more popular uses being 

that of remotely controlling the tuning of radio 
receivers. These devices are now becoming more 
readily available to the home constructor and 
experimenter, and this article provides a brief 
summary of their operation and shows the 
practical aspects of their use. 

P -N JUNCTIONS 
The normal junction diode consists of two pieces 

of germanium (or silicon) sandwiched together, one 

-v Depletion .E- 
'Ñ type layer 

of which is ' n' type, the other ' p' type, Fig. 1(a) 
shows this diagrammatically. It will be noticed that 
the electrons in one side and the "holes ", or 
absence of electrons, in the other side collect near 
the junction. This region, known as the " depletion 
layer ", has a relatively high resistance compared 
with the rest of the diode, and in fact forms the 
dielectric of our capacitor; the two outer pieces 
forming the plates. 

Fig. 1(b) shows the same diode with a reverse 
voltage applied across it. The " depletion layer" 
(the dielectric of our capacitor) has now increased 
in width, so the capacitance has been reduced. 

'P type 

e e e e e 
e e e e e 
e e 

Je 
© e 

e e/® e 0 
Fixed atoms 

\\ 
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e 
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e 
e 
e 

e 

O e 
e e 
+ + 
e e 

se 
Electrons 

Zero 
O Volts O 

`E- Increased depletion layer 

Holes 
(current carriers) 

(a) 
1-^ 

p + O m 0 O + e e e e 
O e e e e e e 0 O 0 

w-1 
e e e. e e e ( D e e s 

e e e e e e e e e e 

+ Bias - 
p voltage o 

Fig. la: A p -n junction, without bias. 

Fig. Ib: A p -n junction, with reverse bias. 

(b) 

The fact that capacitance de- 
creases with an increase in volt- 
age should be born in mind when 
using these devices, and a typical 
curve showing capacitance/volt - 
age relationships is given in 
Fig. 2. The lower part of this 
curve is definitely not straight 
and is due to what is termed the 
" built in voltage ". This can be 
overcome, if required, by biasing 
the diode on to a straighter part 
of its characteristic. 

CHANGE OF CAPACITANCE 

This change of capacitance 
with applied voltage is common 
to all types of germanium silicon 
diodes, and this, of course, 
includes point contact diodes and 
transistors. Before attempting to 
use these devices, it is wise to 
check the capacitance to ensure 
they have the capacitance range 
for the particular application. 
The test circuit shown in Fig. 3 is 
useful here. Two similar devices 
should be used to ensure that the 
bridge voltage does not produce 
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o 

12 
0 2 4 6 8 10 

Reverse bias (volts) 

Fig. 2: A typical curve for a low capacitance variable 
capacitance diode. 

12 14 

an error, the bridge voltage should be kept as low 
as possible, and the peak inverse voltage of the 
diodes, obtainable from manufacturers data, 
should never be exceeded. The capacity reading 
on the bridge should be doubled for a single diode, 
as here we have two capacities in series. 

In practice it will usually be found that the 
larger the junction the greater the capacitance, point 
contact diodes normally do not exceed about 10pF, 
on the other hand there are variable capacitance 
diodes which change from approximately 50pF to 
250pF for a 25V change in applied voltage. 

REMOTE CONTROL OF RECEIVERS 
The circuit shown in Fig. 4 is for the remote 

operation of a radio receiver, with both the 
oscillator and r.f. stages remotely tuned. In the 

Receiver H.T. +4 

+ 100 k0 Oscillator 
coil 

R.F. 
coil 

Receiver 
'lume con+ 

and 
on/off switch 

+ 100kf1 

January, 1964 

rn 

Diodes T 
on test u 

OiltiF 
350V 

checking the Fig. 3 (above): Suggested test circuit for 
capacitance of diodes. 

Fig. 5 (below): Replacing a reactance valve by a v.c.d. 

Reactance circuit F. M. oscillator H.T+Q 

(Set blas) 
250kí1 

47 

tt 

kn* 

1.01NF 
T350 4vw7w 

vo 

(-AFC voltage 

case of f.m. receivers it is usually unnecessary to 
tune the r.f. circuit, so one pair of diodes may be 
replaced by a trimming capacitor. 

The volume control may be 
used remotely as shown together 
with the receiver on /off switch. 
All these interconnecting leads, 
and the control unit itself, should 
be adequately insulated, particu- 
lary so in the case of a.c. /d.c. 
equipment. 

In Fig. 5 we have a circuit 
which shows how the reactance 
valve in a switched tuned receiver 
may be replaced by capacitance 
diodes. The preset resistor which 
is used to bias the diode to the 
centre portion of its characteris- 
tic could at a later stage be re- 
placed by two fixed resistors. 

A similar circuit may be used 
for frequency modulating an 
oscillator, in this case, however, 
we replace the a.f.c. voltage input 
by a modulating signal; this 
method is shown in Fig 6. The 
audio oscillator is in most 
instances already built into the 
signal generator. The maximum 
frequency deviation will depend 

Remote control 
unit 

r-- 

Screened 
lead 

Tuning 

250kí 

Volume 

+ 
001uFwm - 35**0VT 

o 

o 

C ( 

2 m 

I On/oft 
switch 

L 

Fig. 41 Circuit for remote control of a radio set, using a variable capacitance 
diode. 
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TRADE ENQUIRIES RADIO CLEARANCE LTD. 
Telephone: 

EST. 35 YRS. 9188 
INVITED 

THE OLDEST COMPONENT SPECIALISTS IN THE TRADE 

27 TOTTENHAM COURT ROAD, LONDON W.I 

ANOTHER SCOOP - 
LIMITED QUANTITY ONLY 

Don't miss a chance like this! 

The " Minigram" Transistorised Record Player 
FEATURES: 

Ready -built amplifier with four A real "FAMILY FAVOURITE ". 
first-grade Mallard transistors. Ideal for Tee agers. 
Plays 45 R.P.M. pop records. For use ANYWHERE. 
Built-in automatic stop. Hours of amusement for the 
Lightweight and portable. younger members of the family. 
Instruction leaflet supplied. Assemble one of these amazing 
Crystal pickup with expendable Players in less than 30 minutes; 
stylus. supplied in 3 complete units with 
Operates from a 9Vbattery(319 ext.) only 10 connections to make. 
Available in two colours- cream/ Approximate dimensions rlin 
red or 

Perfect 
Xblue. 

The Perfect Xmas Gift. 
A Motor and pickup deck (2/6 P. & P.) 3916 ONLY 79 
B Ready-built 

fume controliandL 
amplifier. 

P.) ``5I (Mss 
complete p& 

C Portable two -tone case with (hua.nd 
P. 

& 
P.) 

51. eeparay unit 
sold 

Loudspeaker Bargains Still Available 
Enormous purchases of Brand New and Guaranteed Plessey loudspeakers enable us to offer these units at THE LOWEST 

PR ICES EVER ! Don't miss this golden opportunity to obtain a lirst -grade permanent-magnet LOUDSPEAKER off the pro- 

speaker 
line 

r the lobb- 
THAN 

COMPARETTHÉ PRICES EA TYWHERE I SELLING FAST -STOCKS CHANGING 
choose 

APIDLY. 
right 

SCHEDULE OF LOUDSPEAKERS AVAILABLE 
Gauss /raped. Diameter 
M lino in ohms Pries to inches in lion M ohms Prim Diameter 

in inches 
Gavas ]sped. Diameter Ones. ',RPM. Diameter Ganes loped. 

ie incase in tirs fit ohms Pria is inch. in lines in ohms 

2 7000 80 8/- 
21 7000 35 8/6 
21 7000 60 8/3 
21 7000 80 5/- 
31 8500(P..Y.L)e 8/6 
31 7000 35 8/6 
31 9600 50 10/0 
4 6000 3 7/6 

4 6000 3 8/- 
4 7000 3 8/6 
4 

6000 25 10/6 
4 7000 25 1116 
4 6000 86 10/8 
4 7000 35 11/- 
4 9500 35 11/8 

6000 3 8/- 
6000 5 8/- 
7000 3 8/6 
7000 6 8/6 
7500 3 9/- 
8500 3 9/8 
8500 6 9/6 
9600 3 10 /6 

PrNe 
9500 6 10/6 
1000 3 11/6 
6000 26 10/8 
9500 26 11/6 
7000 8 11/- 
7000 6 11/- 

1 8600 8 11/8 

SOiplied Gores /roped. Elliptical Ganes hoped. Elliptical Gauss draped. Elli Ned Gauss 

Si. in lines in ohms Pria Bite in lino in ohms Pries Sim In lines in ohms Pries 'Ise in lino 

6 x 3 6000 3 7/6 x 3 9000 35 11/- x 4 9500 3 11 /- x 2f 9500 

6 x 3 7000 3 8/- x 4 6000 3 6/6 x 4 9500 30 11/6 x 6 6000 

5 x 3 9000 3 8/8 x 4 7000 3 9/- x 31 6000 3 8/6 x 6 7000 

5 x 3 9000 4 8/6 x 4 8500 3 9/8 x 21 7000 5 9/- x 6 8500 
b x 3 9000 5 8/6 x 4 9500 3 101- x 21 6000 30 9/6 

x 5 9500 
5 x 3 6000 25 9/6 x 31 9500 3 10/8 x 29 8500 6 9/8 

5 x 3 7000 25 10 /- x 4 7000 3 10 /- x 21 9500 3 10 /- x 5 9500 

6 x 3 0000 25 11/- x 4 8500 3 10/6 x 21 9500 4 10 /- 10 x 8 10000 

ALLOW 2/- mob Speaker for postage and packing, and please specify the exact requirements -the nearest available will be sent 

hnpesL 
in ohms Prim 

6 10/- 
3 8/8 
3 9/- 
3 9/6 
3 10/- 

15 18/6 
8 19/8 

OVER 50,000 SOLD AND STILL THE DEMAND 
CONTINUES FOR OUR "HEAVENLY TWINS" 

Ask for a demonstration In The best and Choice of a dozen stations 
me .hop. easiest transistor i daylight . . . 

ii build- yourself CAPRI sets available. " CONTESSA Mk. III" SSensitive ! S' 

uperb 
I ! Send 

"QUEEN OI' 171E11 Al.i," 
New Price :; PARTS LIST A A 
NOW ONLY a g First Grade ONLY 19.19.6 

1 
6 

uáß-. MULLARD 
(2/- P. & Pkg.) Transistors (3/6 p & pkg.) 
Pocket Super- ! Diode(s) and PORTABI.F. ('AR RADIO 
het MW and all components 2 WAVEBAND SUPERHET 
Dreitwich LW --' > >' BRAND NEW 

Constructional 
Construction manual 2110 Post 

l data 1/9 Post free. GUARANTEED Free. 

Inclusive price for all associated components, ease, hatter/ CONTESSA III £9.19.6 (p'ns 
and instruction Book complete in every detail. 3 /0l 

ANY PARTS BOLD 
BUILD- A8-YOU BUY BEHgMO CAPRI 123/act 

estes 7916 3/') 

SELECTED GUARANTEED BARGAINS 
Beautifully geared AM /FM 2 Gang Condensers, 4 /6: AM /FM IFT's 465 kc /s and 10.7 Me /s. 4/6 Pair; Magnavox Crystal Tape Recorder 

Mikes. 12/6: Double -tuned Transistor ferrox IFT's Q120. 470 kc /s. 5/6 pr; 3 matched IFT's and oscillator coil for Mallard transistor 
circuits. 10/6 the set; Plessey -Brayhead turret tuners 34/38 Me /s. valves 6/6 each: 3 watt Stereo Amplifiers, complete, ready to switch 

on 79/6; Sentercell rectifiers R3/2D- D3 -2 -1Y. 2/8 each. DIODES- -OA70. 0A79, OA81, OA90, CG46H, GDII II- each. 

TRANSISTORS: Set bf 8 (RF and LF) including 1 watt matched pair, heat sink and diode. 13/6 the set; 0C44 (or equiv.). 6/9. 0C45 

4/8. 0001 5/6' matched pair 12/-. PXC 101A 4/6, matched pair 9/6, PXA 101 3/9, AF 115 4/13. Submin. Germanium diode 1/3. 

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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ADA.IIIIN- 
by LITES®LD 

These new ADAMIN micro 
soldering instruments supple- 

ment the well -known 
LITESOLD models for 

special applications and 
still further extend our 

very comprehensive 
range of specialised 

soldering equip- 
ment. 

Bit sizes now 
r,in. to ein. 

A NEW range of Tuner -Amplifiers with all the performance capabilities of separate tuners and amplifiers. superseding the Stereo 12 and Jubilee models. 

227 AM -FM STEREO TUNER -AMPLIFIER 
20 watt power output. Covering the full FM and medium wavebands. Inputs for any ceramic or crystal pick -up and tape play -back, also outputs for tape recording. Exceptional sensitivity and stability on FM, the Foster Seeley Discriminator 
being preceded by two IF Stages and a limiter stage. Medium waveband featuring automatic variable selectivity and heterodyne rejection filter provides Continental reception of good programme value. 

PRICE (48.15.0 
227 M. AM -FM TUNER- AMPLIFIER 
This is the mono version of the 227 above and is identical in performance and specification except that a single channel control unit is incorporated with only one amplifier. Styling is also similar 
to the 227. 

PRICE L33.18.0 

4:i.......... 

STEREO 55 TUNER -AMPLIFIER CHASSIS 
One compact chassis combines AM and FM tuners. Stereo Control Unit and two power amplifiers. For mono repro- duction the two amplifiers are used together so that up to 10 watts output is available. Provision for tape 
recording and play -back is made with a choice of inputs 
for crystal or ceramic pick -ups including 

(29.1 ó.0 the Decca Deram. PRICE: s. 

AF 208 AM -FM CHASSIS 
A high -quality tuner -amplifier chassis which can be used 
for the conversion of an existing radiogram or as the 
basis for building a new radiogram or 

(21.4.0 reproducing system. PRICE: 

Pull desrrintìre literature available from Dept. No. PJA 

ARMSTRONG AUDIO LTD. 
WARLTERS RD., LONDON, N.7. Tel: North 3213 

A POPULAR ADAMIN 
MAINS MODEL 

The CIOL (shown on bench stand) is 
probably the smallest mains voltage 
model in the world. Bit dia. 3/32in., 
length 7in., weight /oz. (less flex). 
Heats in 30 secs. 

Brochure No. SIO sent free on request. 

Sole proprietors and manufacturers: 

LIGHT SOLDERING DEVELOPMENTS LTD 
28 Sydenham Road, Croydon, Surrey 

Phone: CROydon 8589 Grams: Litesold Croydon 

EXPRESS ELECTRONICS 
32 SOUTH END CROYDON SURREY 

TEL. CRO 9186 
VAL VES NEW AND GUARANTEED 

FOR THREE MONTHS 
1C1 41916131:6 7/- 12A 07 6/911011142 ]l,l 7/6I6It1-16 5/9 J2AN7 6/9 D11150 
I(3 6/6 611,10 5/9 1013E0 8/6 1/K91 
JPL 6/6613117 8/910011710/611E96 
1/13 2/9 13N'ú 6/6 10560T11/- 01,92 
1PD1 6/8 013W7 7/- 12Q7GT 7/8 11I.94 
1FD9 4/- 61/0 4/- 12557 8/- Ir1.96 lI'l 6/6 61'12 4/- 16A5 9/- EMIL 
11'10 5/6 61-16UT 2/- 19AQ5 9/6 E0C41 
1 Pli 6/- 6.171::T 7/6 25L60T 7/6 EBF80 
IRS 4/9 6K7G 5/6 30(11 7/8ECCb1 
135 4/- iK6(1 8/- 301.1 7/6 E0082 
1T4 2/9 6Q7G 5/6 :35L6GT 7/8 Et:C83 
1IJ5 5/8681.7GT 6/-35W4 8/6 ECC84 
:xl4 5/8 ß8N7GT 7/6 357.4GT 8/- EC085 
384 5/6 6V60 7/6 57133 7/6 E0F80 
:WI 6/- eN4 5/- 80 6/- ECF82 
513UT 5/- 65:50 5/9 DAF91 4/- F:CH42 
5741: 7/6 7,7 9/8 DAl'96 6/6 EC.H81 
6A I:6 5/8 ,ICI 4/- DCC90 12/8 E('L60 
6A1,5 4/-'.107 9/6 DF91 3/- F301.82 
6AM6 4/- 17.4116 11/6 DF96 6/8 EF41 
6AT6 5/- 10.4118 10/- DH76 7/6 F:F80 
60A6 5/-I10 4'I7 4/- 1)177 5/- 1?F86 

8/6 
10/- 

4/9 
6/6 
5/6 
6/- 
6/6 
4/. 
7/6 
8/6 

EF91 
LI, 92 
Flk1 
ELM 
1151.5 
EV51. 
FYBL 
E7.40 
EZSO 
E7.SI 

41-IPT.83 
5/61PY33 
9/8 PY81 
7/-,PY82 

10/-II'l'S3 
7/61i19 

10/-.+:,:41 
5/6 1.,0 
8/- 

I 
76 

6/5 I 7S 

7/- 
10/8 

6/9 
7/6 
7/6 
6/6 
9/0 
7/6 
7/6 
5/_ 

4/- R2 9/6 142 7/6 
6/9 KT330 8/- I W'41 6/6 
6/9 K'l'66 13/6 I'('1142 9/6 
6/6N17 5/61 141 8/6 
7/6 NH 5/6 1.41 8/6 
6/6 N19 8/- 11 7/6 
7/6 5709 7/- N'17 3/- 
9/- PCI'S4 7/611'76 4/6 

10/- PC1ç0 7/6 11142 8/6 
8/6P1'1'r2 6/6 517 4/9 
7/6 15 '1,2 6/9 A142 9I- 
9/- l'1'1.84 9/- \ 150 9/- 
8/- 11.41. 9/6 Z77 4/- 
9/-'111.2 7/- Z1,17 4/- 

High Stability Resistors W 5^;, 5011 to 115, 9d. Midget Ceramics 500 v., 9d. 
Coax. Super Quality lie., 6d. yd. Plugs 9d. Sockets 98. Silicon H.T. Reels, 
250 v. 300 mA fin. x lis. 8 /6. Contact Cooled 250 v. 50 mA 6/8. 85 mA 8/6. 
NEW TRANSISTORS BY MOLLARD. 0019, 0(776, OC66, 25/ -; 0044, OP45, 
5/ -; 0(170, 6 / -; 0(171, 5/ -; 01173. 8 /_; 0072 Matched pair, 12 / -i 0074, 0076, 
0078, 7/6; 0081, 8 / -; O081 Matched pair, 12 / -; 00170, 00171, 7/6. 

VALVES MATCHED IN PAIRS 
EL34 27/6. 51,94 15/ -. N709 15/ -, 6V6G 15 / -, 6BW6 14/- per pair. Push - 
Pull O.P. Transformer for above 3/150 14/6, P. 8. P. 1/6. 1215. F.M. 
Speakers 311 24/6. Baker', "eelburst" 12in. 150 15W Stalwart 80/, 12io. 
Stereo Model 86.15.0. 

SETS OF VALVES 
DK91, DF91. DAF91, DL92 or DL94....16/6 ECH42, EF41, FR041, 
DE96, DF96, DAF96, 1)1,96 26/- 11,41, E7.40 37/6 
61(9, 617, 6Q7, 6V6. 574 or 6550 19/6 EI:1142, EF41, EB041, 
155, 1T4. 165, 384 or 304 16/6 UI/l, ÚY41 35/- 

Postage and packing 6d. Over E1 post free. C.O.D. 4! -. 
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on the type of diode used and the modulation 
voltage available. The resistor R1 is used to limit 
the peak inverse voltage, and the preset resistor to 
bias the diode to the centre of the operating 
characteristic. 

PARAMETRIC AMPLIFIER 

Another device which uses the variable capaci- 
tance effect of diodes is the " parametric ampli- 
fier ". This is a very low noise type of amplifier 
and is now used fairly extensively for increasing 
the range of sensitive radio receivers, such as those 
used in radio telescopes. 

Fig. 7 shows a simplified circuit and the device 
functions as follows. If we charge up a capacitor 
then pull the plates apart, the voltage across the 
capacitor will increase as shown by the familiar 
expression Q =CxV, i.e. "Q" is the quantity of 
electricity stored by the capacitor. So when we 
halve C (the capacity) the voltage across the capaci- 
tor must double. What we do in this circuit is to 
arrange that the capacity is reduced when the 
input signal reaches its positive or negative peak, 
and we do this by increasing the voltage across the 
diode at the right moment. This driving voltage is 

supplied by an oscillator running at twice the 
signal frequency in order that the peaks of the 
signal are " pumped " every half cycle. 

There are many other applications for these 
diodes, such as voltage controlled oscilltors, and 
filters, pocket -sized transistors, f.m. transmitters 
and d.c. to a.c. converters, in fact more and more 
uses are being continually found for them. In the 
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HI+ 
From audio 

oscillator output I 250ko 
100kí2 (set bias) 

OluF 
360V 

100kn 
(Frequency 
deviation) 

Fig. 6: Circuit for frequency modulating an oscillator. 

Fig. 7: Simplified circuit of a parametric amplifier. 

future we can expect to see more sensitive devices 
with a greater capacitance range, and it is also to 
be hoped that the home constructor and experi- 
menter will have a wider range from which to 
choose. 

THE "PRACTICAL WIRELESS" FILM SHOW 
The "Practical Wireless" Film Show which is held annually and to which readers of P.W. are invited, is to 

be held, as before, at Caxton Hall, Westminster. The date of the Show, which is arranged in collaboration 
with Mullard Limited, is the 31st January, 1964. 

The programme will appeal to all readers of "Practical Wireless" and of especial interest will be the illustrated 

talk on colour, 625 -line and u.h.f. television, which will form the first part of the programme. After a break 

for refreshments, the programme will continue with a film entitled "Ultrasonics ". 
Tickets may be obtained free on request from these offices. A stamped addressed envelope must be 

enclosed with all applications for tickets. 

. 

. 

II 

U 

UI 

INTERESTED IN TV' 

. 
ti i 

Also, there is still time to build the P.T. Closed Circuit 

Then you cannot afford to miss PRACTICAL TELEVISION ! * Regular articles on servicing and fault finding * Monthly commentary and hints on TV DX reception * Articles on amateur TV transmitting * Colour TV explained plus other informative articles 

SPECIAL IN JANUARY! 
Building a Flying Spot Scanner 

ti Television System now being described. 

MAKE SURE OF YOUR COPY- JANUARY ISSUE OUT ON DECEMBER 19th -2'- ' ii ii iii i ii i % %ii a+ i i i i i i ii i i i si i 
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A Quality 

Transistor Amplifier 
(IIIII]IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

BY A. J. SHORT 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIilllllllllllll 

A Compact, 

Three - Transistor 

Design 

THIS little amplifier is suitable for use with 
domestic tape recording equipment or with 
hi -fi record playing equipment. It is preferable 

to conventional class B transistor amplifiers as it 
is so simple to make and gives a higher quality of 
sound reproduction. 

Another feature of this amplifier is the 
extremely wide audio -frequency response, limited 
only by the characteristics of the output trans- 
former. By using transistors having good high - 
frequency characteristics the response of the 
amplifier itself is virtually linear right up to the 
lower part of the radio -frequency spectrum. This 
results not only in absence of frequency distortion 
but also in extremely good transient response. The 
lack of coupling capacitors eliminates phase distor- 
tion. The automatic mismatching between stages 
resulting from the direct coupling gives a high 
degree of linearity of transistor characteristic. 

Technical Description 
This unusual circuit employs three directly - 

coupled transistors in the grounded emitter con- 
figuration. To achieve satisfactory d.c. levels the 
first and third transistors are of the usual pnp 
type, while the middle one is an npn transistor. 

Suitable working currents for the first and 
second transistors in the amplifier are determined 
by the judicious choice of collector resistors. The 
overall working currents in the amplifiers are set 
by adjustments of the base -bias resistor VR2 of 
the first stage, which is then stabilised from the 
average collector voltage of the output (or third) 
transistor. 

Overall negative feedback compensates for the 
characteristics of the output transformer TI. 

A thermistor in the base circuit of the first 
transistor overcompensates for temperature varia- 
tions and, although this effect is partially offset 
by the d.c. feedback loop, the overall effect is to 
prevent use of the amplifier at unsuitable tempera- 
tures. 
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The Circuit Stage by Stage 
The first stage is a high -gain, directly -coupled, 

grounded emitter a.f. amplifier. The base circuit 
of this stage is provided with separate a.c. and 
d.c. negative feedback circuits. The a.c. feedback 
consists of a fraction of the amplifier output signal 
developed across R2, via R3, from the loudspeaker 
speech coil. This voltage is then fed, via the 
volume control VRI and Cl, to the base of the 
first transistor Trl. It will be seen that the feed- 
back voltage appears effectively in series with the 
input signal, thereby increasing the impedance of 
the input circuit and reducing the effect of the 
curvature of the voltage /current characteristic of 
the first transistor. This, in turn, permits use of 
a lower value of RI when the amplifier is used 
with " voltage" sources such as crystal pick -ups, 
allowing some reclamation of the loss of gain 
inherent with negative feedback. 

The d.c. feedback circuit R6, C2, VR2 is a 
supplementary stabilising circuit to the overall 
temperature control of the thermistor R4. Having 
a relatively short time constant, about 2sec., it 
exerts prompt partial control of standing- current 
variations. The d.c. feedback voltage is developed 
due to the voltage drop produced by the output 
stage collector current through the resistance of 
the primary winding of the output transformer 
and the a.c. component is removed by the filter 
circuit R6, C2. The resultant voltage is used to 
provide the base bias of the first transistor. 
Increased output stage collector current, causing 
increased voltage drop across the transformer 
primary therefore reduces the bias to the first 
stage, resulting in amplified bias reduction to the 
output stage and overall stabilisation. Long -term 
overall amplifier dissipation is controlled by the 
thermistor R4, which takes into account not only 
local heating due to amplifier dissipation but also 
the effect of ambient temperature. 
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The second stage, directly coupled to the first, 
employs an npn transistor. Its bias is provided 
by the voltage drop in R7, due to the collector 
current of the first transistor, and its input 
impedance forms the collector load of the first 
stage. Signal currents in this stage are in phase 
with those of the first stage. This stage operates 
also in the grounded emitter configuration to 
obtain maximum gain. 

The output stage employs a small power tran- 
sistor Tr3 with extended high- frequency charac- 

a watt of high -quality audio is obtained, more 
than adequate for domestic use in a normal size 
room. 

Construction 
The amplifier is best constructed in a.small steel 

instrument case of the type specified, as one wall 
of the box can then be used to support the output 
transistor and. at the same time act as a heat sink. 
The remainder of the circuit may then be 
assembled on a paxolin board mounted inside the 

case. Either tagboard or printed 
circuit construction may be 
employed as desired. 

A simple printed circuit may be 
constructed by drawing the circuit 
on a piece of copper laminated 
board, obtainable from advertisers. 
The outline of the circuit is then 

l 
R7S 

1kRs y Tr2 
0C139 

e 

Tr3 
0C22 

R 
1kf2 

A 

teristics. By employing this transistor in class 
"A ", directly coupled to the previous stage, a 
" hi -fi " output is obtained. The quality of repro- 
duction is now limited only by the characteristics 
of the output transformer Tl and the loudspeaker. 
The characteristics of the output transformer are 
improved even further by the use of the negative 
feedback loop around the amplifier. 

With a 12V supply and the amplifier set up so 
that the output stage is drawing 350mA, well over 

St -12V 

L.S 

Fig. I t The circuit of the amplifier. 

carefully but firmly scored through 
with the point of a sharp penknife 
and then with the edge of the 
blade the unwanted portions of 
copper are carefully prised off. 

o The printed circuit shown in the 
illustration was constructed in this 
way. 

If tagboard construction is 
preferred, a sheet of paxolin should be drilled in 
the positions indicated on the printed circuit 
diagram and 6B.A. nuts and bolts, with soldering 
tags, inserted in these positions. The tags should 
then be wired as in the printed circuit diagram, after 
which the components may be inserted in position. 

The customary protection should be provided 
for transistors during soldering to prevent damage 
by heat. In particular the emitter and base wires 
of the power transistor should be firmly gripped 

Fig. 2: The main wiring and component layout diagram. 
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by long -nosed pliers while flying 
leads are quickly soldered to their 
ends. 

Setting -up 
When construction is complete 

and all wiring checked the ampli- 
fier is,ready for setting -up for use. 
For this purpose a 0 -500mA meter 
will be required, together with a 
12V low- consumption lamp. 

Before connecting to the power 
supply ensure that the variable 
resistor VR2 is set to maximum 
resistance. If this is not done, 
damage to the transistors may 
result when the power supply is 
connected. 

Check the polarity of the power 
supply and connect the ampli- 
fier to the power supply via a 
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Fig. 3: 

COMPONENTS LIST 
Resistors: 

RI IOOkO (or to suit pick -up) R5 22kû 
R2 I0û R6 47kû 
R3 1.5kû R7 I kû 
R4 Thermistor CZ I (Brimar) R8 !kJ/ 
All #W carbon, except where otherwise stated 
VRI 500kû carbon potentiometer, log 
VR2 IMO carbon preset potentiometer, linear 

Capacitors: 
CI 10µF electrolytic 6V 
C2 100µF electrolytic 12V 

Miscellaneous: 
TrI 0C170, XAI23, GET692, MATI21 
Tr2 0C139, OC 140, 2N647, 2N649 
Tr3 0C22 
TI Output transformer (Repanco TTI2) 
LS Loudspeaker 311 
FSI Fuse SOOmA 
Steel instrument case 6in. x 4in. x 3in. (Tele- 
Radio Ltd.) 

12V low- consumption bicycle headlamp bulb and 
the milliammeter. The bulb will protect the meter 
and the amplifier should a mistake have been made 
in wiring the amplifier. When connected and 
switched on, at this stage, the bulb should not 
light. If it does light there has been either a 
mistake in construction or the variable resistor 
VR2 has not been turned to maximum resistance. 
If the lamp does not light, short -circuit it or 
remove it completely from the circuit, reconnecting 
the supply, and commence gradually to decrease 
the resistance of VR2. Up to this point the ampli- 
fier has not been drawing any appreciable current 
from the supply and the milliammeter will have 
been reading "0". As VR2 is gradually decreased 
in value, however, a point will be reached where 
the amplifier suddenly begins to draw current. The 
transition will be quite abrupt and must be 
watched for. Carefully adjust VR2 until the 
milliammeter reads 350mA, allowing time after 
each adjustment for the d.c. stabilising circuit to 
settle down and take effect. 

The wiring on the reverse of the mounting panel. 

A signal may now be applied to the amplifier 
and a trial run made, checking the current drawn 
from time to time and adjusting VR2 if necessary. 
It will be necessary to adjust VR2 further only if 
a change of supply voltage occurs or the amplifier 
is operated at a greatly different ambient tempera- 
ture. As the amplifier is intended for domestic 
use, however, this is not likely to arise. Should it 
be desired to operate the amplifier over a wide 
ambient temperature range a permanent 0.500mA 
meter should be fitted. Should the amplifier be unstable when switched on it will be found to be 
due to the feedback connections to the loudspeaker 
speech coil being the wrong way round. Reversal 
of these connections should clear the fault. 

Note that if the output transistor is bolted 
directly to the steel case the metal of the case will 
be " live " to the power supply negative. If this 
should not be desired the power transistor should 
be insulated from the steel case by use of the mica 
and plastic washers provided. A small dab of 
silicone grease between washers, case and tran- 
sistor will improve thermal conductivity. U 

HELP FOR HOME BUYERS 
When you are buying or selling property 

it is vitally important to know where you 
stand as far as the law is concerned. 
Ignorance or carelessness might cost you 
hundreds of pounds. There's sure to be a 
big welcome, then, for the new FREE 
LEGAL ADVICE SERVICE just 
announced by Newnes Property Advertiser 
and Holiday Guide. Every week, from now 
on, this paper will carry questions and 
answers on such topics as mortgages, 
insurance, surveying and general legal 
points. In addition any reader may have 
his own particular questions answered by a 
panel of experts simply by filling in a Query 
Coupon on the Legal Advice Page. Newnes 
Property Advertiser and Holiday Guide, 
which contains details of thousands of 
houses, flats, shops, business and holiday 
addresses, is on sale every Friday, price 4d. 
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maximum temperature of about 50 deg. C in three 
hours. 

A Variable 

POWER SUPPLY 

for Transistors 
This unit provides a d.c. output 
adjustable from 0 to 26.7V in 
steps of 0.15V. Its maximum 
continuous current rating is 

1.2A. 
By R. Leyland 

WHEN powered from self -contained batteries, 
transistorised apparatus is fully portable but, 
on the other hand, a supply derived from the 

mains has very low running costs despite the 
higher initial expenditure on the power unit. 

Dry batteries cannot supply large currents for 
long periods and are therefore inadequate when 
power output stages are to be worked, especially 
the class A type required for quality reproduction. 
For these it is necessary to employ either a car 
battery or a directly derived mains supply. The 
mains voltage is usually dependable and does not 
fall with the passage of time as in the case of 
batteries. 

The power unit to be described (the circuit is 

shown in Fig. 1) provides up to 24V, which is 

probably as high a voltage as could be required 
with transistors -at least with types so far 
available. It has a maximum continuous current 
rating of 1.2SA (at 14V). The rectifiers can deliver 
up to 1.5A but cannot do so for more than half 
an hour without reaching ambient temperatures 
too high for such a current rating, whereas at 1.2A 
the power unit can work continuously, reaching a 

15 fine tappings 
at 1 turn Intervals \_. 

^Y '.7Qi 
VO7Çi 

qP Nli 1ili 1 1 144 O 

AC. 
mains 

1560 
turns 

35 
s.wg. 

0180 turns 0 21 s.w.g. 
enam. and 

o sc. 

NVN 

12 coarse tappings 
at 15turn intervals 

ei á rn n n N 
m e 

6, ° 
040 0 

Silicon Rectifiers 
The silicon rectifiers, Ediswan type XU612, have 

ratings similar to S.T.C. type RS210AF and to 
G.E.C. type SX631. However, type SX631 have 
provision for 6B.A. stud mounting, while the 
XU612 and the RS210AF are wire -ended only and 
cannot be fitted to heat sinks. 

In a compact power unit the proximity of the 
transformer and choke raises the ambient tempera- 
ture and this limits the current that can be drawn 
continuously without exceeding the rating of the 
rectifiers. Although silicon rectifiers can be used 
at 100 deg. C their current rating is reduced 
considerably as compared with that at lower 
temperatures and, of course, the temperature has 
to be kept much lower if an electrolytic capacitor 
is to be included. 

The time lag of three hours in warming up to 
the maximum temperature is accounted for by the 
large thermal capacity of the transformer and 
choke. 

The Transformer 
A less elaborate transformer than the one here 

proposed would usually suffice but a series of 
secondary tappings offers a more convenient and 
efficient method of controlling the output voltage 
than dropper resistors and raises the temperature 
less. 

The provision of both coarse and fine tappings 
enables close adjustment of the output voltage to 
be made. The tappings are brought out to 
connector strips which extend along both sides of 
the power unit : 12 -way for the principal tappings 
and 15 -way for the fine tappings. This allows the 
r.m.s. input to the rectifiers to be adjusted from 
zero up to 26.7V in steps of 0.15V. 

The use of switches for selecting the tappings 
was not considered advisable. These would 
require to be of a break -before -make type to avoid 
short -circuiting sections of the winding but, even 
so, sparking would probably cause rapid deteriora- 
tion of the contacts. As the output voltages are 
low there is no objection to the use of connector 
strips along the sides of the box with flying leads 
for voltage selection. The connector strips are 
adequately insulated for much higher voltages than 
those encountered here. 

Laminations with a window large enough to 
ensure ample winding space 
are required because a large 
number of tappings causes the 
windings to take up more room 

00ÓÒ00s -0 than straightforward calcula- 
tion would suggest (see Fig. 2). 
The size of stack is chosen to 
give a cross -section large 
enough to keep the turns per 
volt to a reasonable number. 

Silicon 
rectifier 
bridge 

4 x XU612 

LE Choke 
0.12 H. 4.211 

20on 
w.w. 

1000 

25V 

Primary Turns 
The primary was wound with 

1,560 turns of 35s.w.g. double 
silk covered wire for a nominal 

Fig. It The circuit of the unit. 
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mains voltage of 240. 
At first the actual mains voltage appeared less, 

but this was because allowance had not been 
made for the current (about 0.3A) taken by a large 
a.c. voltmeter used in measuring the secondary 
voltages. The unloaded a.c. voltages of the 
secondary tappings are therefore about 3% higher 
than the values that have been marked on them. 
This is not a large difference but it brings a close 
agreement between the voltage ratios and turns 
ratios. 

As the maximum open- circuit output voltage 
(measured by a d.c. voltmeter) has been adjusted 
in this circuit by means of a resistance to be 
approximately the maximum working voltage of 
the electrolytic capacitor, to obtain the same 
results on a different mains voltage would simply require proportionate change in the number of primary turns. The number of turns per volt is 
6.5. Thus to obtain the same results on 250V 
would require 1.625 turns. 

16 -%b -%' j 8 4 16 

34 

. I6 

Fig. 2: Details of the laminations of the 
mains transformer. 

` 

M1 

216 

Transformer 
laminations 
(11/4 stack) 

It is necessary to check that the highest direct 
voltage obtained across the electrolytic capacitor 
does not exceed 25V with the 20012 resistor in 
circuit. Should higher voltages be obtained, the 
secondary tappings giving these voltages would 
have to be disconnected, insulated and left unused. 

Winding the Transformer 
The transformer bobbin, made of ,min. insulat- 

ing material and provided with rows of holes in 
the cheeks to bring out the 2.2V tappings, was 
wound by fitting into it a wooden block drilled in 
the centre for a +in. shaft. This was retained 
between collars on the shaft. A screw inserted in 
the block and tied to a screw on one of the collars 
prevented the bobbin from slipping on the shaft. 

The +in. shaft was fitted into bearings mounted 
on two supports on a base -board. A handle was 
fixed on one end and a short flexible drive at the other connected to a turns counter through a universal joint to give the maximum freedom from 
alignment difficulties. 

With this arrangement the transformer bobbin could be wound quite rapidly. Flexible plastic - 
covered wire leads were used to the mains primary 
winding with the soldered joins well insulated by a double thickness of Empire cloth. Plastic 
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insulating tape should not be used for such 
applications as it is easily pierced by any 
irregularity in the solder. 

Three thicknesses of Empire cloth separated the 
primary and the secondary. The secondary 
consisted of 180 turns of 21s.w.g. enamelled and 
single cotton covered wire, wax- dipped before 
winding to prevent fraying of the cotton. Double 
cotton covered wire takes up less than 10% more 
space and could possibly have been used instead. 
Double silk covered wire of the same gauge could 
certainly have been used as it takes up less room 
than E. and S.C. It, too, would preferably be 
waxed before winding to ensure undamaged 
insulation at bends in the wire. Enamelled wire 
without additional protection would require inter- 
leaving and special care in insulating the tappings. 
The 180 -turn secondary has a resistance of 1-4f2. 

Secondary Tappings 
Tappings extending 6in. outside the transformer 

were made at half -layer intervals (15 turns) by 
doubling the wire. The second and third tappings 
were taken out at the opposite side from the start 
of the winding, then the next two at the other 
(first) side and so on. Pieces of Empire cloth were 
applied as insulation above and below each loop 
where it traversed the winding and at the bends in 
the wire. The resulting bulge occurs on one of 
the exposed sides of the winding and does not 
affect the winding space set by the size of the 
window of the transformer laminations. 

The outermost 15 turns were tapped at every 
turn, the loops being twisted to keep them from 
coming apart and insulated with small pieces of 
insulating tape, doubled and pressed around the 
place at which the tapping is made. When the secondary had been completed it was bound with 
insulation tape to secure it firmly. The lamina- 
tions were then inserted from alternate sides and 
the entire transformer was wax- dipped to improve 
the insulation and exclude moisture. This seemed worth while, although under continuous working 
at maximum loading the transformer heats enough for some of the wax to run out. 

Sleeving was used outside the transformer where 
necessary to separate the tappings. This requires 
to be of at least 2mm to allow the double wire to 
pass through it and a limp type of sleeving was found suitable. 

In arranging the leads to the connector strips 
most of them required to be shortened slightly. 
The waxed cotton covering was pushed back and 
the enamel scraped off. The ends were then 
twisted together and soldered before insertion into 
the connector and screwing down the grub screw. 
As the tappings are loops the current of the winding has to pass through a succession of soldered joints, so it was necessary to ensure a 
low- resistance junction between the wires at each connector position. 

A.C. Ripple Reduction 
A power supply delivering a large current at low 

voltage has a tendency to give too much a.c. ripple, 
comparing very unfavourably with batteries as regards the background hum produced. Filtering 
poses a problem because the resistance of any series smoothing component has to be small to avoid a large voltage drop with correspondingly 
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The SKYROVER 
Controle: Waveband Sel- 
lector, Volume Control 
with on/off Switch, Tun- 
ing Control. In plastic 
cabinet, size 10x64 a 34in. 
with metal trim and 
carrying handle. 

Can be built for 

£10.19.6 
Post & Pkg. 5/- extra 

THE FINEST RANGE OF 

TRANSISTOR RECEIVERS 
we consider our construction parcels to be the finest value on the home con- 

structor market. If on receipt you feel not competent to build the set, 

you may return it as received within 7 days, when the sum paid will be 

refunded less postage. 

LASKY'S FIRST A GAIN! 
Now offer to the Home Constructor - full short wave coverage 

The SKYROVER 
and the SKYROVER DE LUXE 

GENERAL SPECIFICATION: 
7 transistor plus 2 diode superhet, 6 waveband portable re- 

ceiver. Operating from four 1.5 torch batteries. 
The SKYROVER and SKYROVER DE LUXE covers the full 
Medium 

switched band- spread ranges. 13M 16M. 19M and 25M, 

with 
coil pack and tuning heart is completelytfactory asssembled 

wired 
three 

tested. 
hours from our easy to follow. 

be 
tage by 

completed in 

instructions. 
SPECIFICATION: 
Superhet, 470 Kc /s. All Mollard Transistors and Diode. 

Uses 4-U2 batteries. Sin. Ceramic Magnet P.M. Speaker. 

Easy to read Dial Scale. Band 
pÌead nii g' 

500 MW Output. Ferrite Rod Aerial. 
WAVEBAND COVERAGE: 180ó76M; 31-94M and Band 

Spread on 13, 16. 19 and 25 metre Bands. 

Refunded if you purchase the parcel Four 

The 
SKYROVER de luxe 
Tone Control Circuit is incorportr 
ted, with separate Tone Control in 
addition to Volume Control, Tuning 
Control and Waveband Selector. In 
a wood cabinet, size 114 x 64 a 31n. 

withCeplaasst c 
atrimh 

and carrying 
handle. Also car aerial socket fitted. 
Can be .E12 19 6 P. & P. 
built for Si- extra 

Data for each receiver 2/0 extra. Re 

U2 batteries. 2/0 extra. Four Leak -Proof batteries, gM extra. All Components Available Separately. 

"SPRITE" 
Can be built for 

79/6 
P. & P. 3/6 extra. 

*Six -Transistor Superhet Miniature Per- 
sonal Pocket Radio. *Long and Medium 
wavebands. * Ferrite Rod aerial. * I.F. 
Frequency 470 Kc /s. * 310. Speaker. 
* Printed circuit 21 x lin. * Slow Motion 
Drive. * In Plastic Case. Size 4 x 24 x fin. 
In order to ensure perfect results, the 
SPRITE is supplied to You with R.F. and 
I.F. stages. Driver and Output otages 
ready built with all components mounted 
on the printed circuit. The SPRITE pre - 
assembled plus cabinet, speaker and all 
components for final construe- 79/6 
tion, can be be built for 
P. & P. 3/6 extra. Data and instructions 

chased. Reale calf leather case,rcwrists/rraP. 
personal earphone and case for earphone 
and battery 

this is a SUPÉRHÉTSreceiver 

ngneä tuality. 
It Is 

otar genuine commercial 
i 

IDEAL PRESENTS 
BOY'S TRANSISTOR RADIO 

Ready built, 2 transistor pocket 
radio, in attractive plastic case, size 
only 4 x 24 z lin. F:tted with allo. 
loudspeaker. Socket for personal 
earpiece & telescopic aerial. Works 
from single PP3 tbyyb11pD00eB bat- 
tery. Fully tunable 

nwaveband 
Supplied complete with 
earpiece. telescopic) aerial. 
carrying purse and 9 volt 
battery. Ideal Birthday or 
Christmas Present. 

LASKY'S PRICE 45f- with all accessories 
P. & P. 2/6. 

6 TRANSISTOR POCKET RADIO fully 
built, 4 x 21 x lin. with 211n. speaker. Uses 
single PP3 

personal 
battery. Supplied com- 

plete 
se. Tunable overafuearpiece m waveband. 

PRICE 79/6 P. & P. 2/6. 

Complete with all accessories. 

PRIVILEGE PARCELS A "Privilege Parcel" allows You to 
purchase the Audio System of your 

choice ate worth while cash saving. Some examples are listed below, but we shall be 

pleased to quote our "Privilege Parcel" Prices for any selection of equipment of your 

own choice. Send us details of your requirements. 
Tudor Stereo Amp - Tudor Stereo Amp- Collaro Studio Tape Collaro Studio Tape 

1lfler £15. 0.0 lifter £15. 0.0 Deck. 4 -track model Deck. 1-track 
m del 

Connoisseur Crafts- Braun PC4L Stereo £10.10.0 

man. 2 -speed tran- Transciptfon Unit Lasky's Tape AMP- Martin Tape Ampli- 
scription player.. 912. 9.6 liner £8.19.8 fier, 1-track model 

C18. 6.6 2 x Sharon Loud- liable Case 13.15.0 112.12.0 

DieDeeds FFSS Stereoo 
speaker systems 7x410. spkr. 15.6 

Total 150. 4.6 Total 147. 8.6 Total £24. 0.0 

Portable Case with 
Speaker.... 15. 5.0 

Total £31.16.6 

"Privilege Parcel" "Privilege Parcel "Privilege Parcel" "Privilege Parcel 

Price: £47.10.0 Price: 245.0.0. Price: £22.10.0 Price: £30.0.0. 

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

"REALISTIC" Seven 
350 milliwatt 

output into 
7-transistor 

41n.. thigh *flux speaker. 
* All components mounted on a single 
printed circuit 
board size 54 x 
54ín. In one com- 
plete assembly. * Plastic cabinet 
with carrying 
handle, size 7 x10 
x 31in., in Red / 
Grey Blue /Grey._____ -. 
or ail Grey. * t --- 
Easy to read Dial. 
*External socket 
for car aerial. * I.F. frequency 470 Reis. * Ferrite rod 
internal aerial. Operates from PP9 or 
similar battery. * Full comprehensive 
data supplied with each receiver. * A 
coils and I.F. 's etc. fully wound ready for 
immediate assembly. 
An Outstanding Receiver. LASKY'S 
PRICE for the complete parcel including 
Transistors. Cabinet. Speaker. etc., and 
Full Construction £5.19.6 Data. Can be build for i 

/9. 
P. 4/6. 

separately 2/6. Refunded if YOU purchase 
the parcel. 

REALISTIC Seven DELUXE 
BY popular requ est a De Luxe version 
of the well -proven Realistic "Seven" 
now available. With the same electrical 
specification as standard model -PLUS 
A SUPERIOR WOOD CABINET IN 
CONTEMPORARY STYLING, covered in 
attractive washable material, with super - 
chrome trim and carrying handle. Also 
a full vision circular dial. externally 
mounted to further enhance the pleasant 
styling. ALL FOR ONLY ff 
P. & P. as for Std. model L 1 EXTRA. 

207 EDGWARE ROAD, LONDON, W.2. 133 TOTTENHAM COURT ROAD, W 
1152/3 

FLEET STREET,LONDON,E.C.4 

Near Praed St. PADDINGTON 327I!2 Nearest Stn., Goodge St. MUSEUM 2605 
Open all eleph ne:l Fleet Early c2833. Sat. 

BOTN OPEN ALL DAY SAT. Early Closing Thurs. Mail Orders to Dept. P.W., Edgware Rd. 
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A sustained demand for the Mullard "Reference Manual of Transistor Circuits" has led to a 
further printing of the second edition. Over 35,000 copies of this important reference work 
have been sold to technicians, service engineers, junior designers and electronics students. 
Whatever your interest in transistor circuitry you will find this Manual a proved and valuable 
source of reference -comprising 300 pages, with 241 diagrams, and describing more than 
60 circuits. 
Get a copy of the Mullard "Reference Manual of Transistor Circuits from your local Radio 
Dealer or direct from Mullard Ltd. (Postage and packing, 1s. extra.) Overseas readers should 
enquire at their local Mullard Agents. 

Published by- UK Price 12/6 

MULLARD LIMITED DEPT. B 

MULLAH HOUSE TORRINGTON PLACE LONDON W.C.1, 

MULTI -RANGE TESTMETERS Caby M1 .. 
Caby B20 

,. £2 14 0 

Eagle EPiOK 
Model 200H '. 

£6 10 0 
12 6 

0 Eagle EP5OK 
., 

£9 19 6 Caby A10 .' £4 17 6 Taylor 127A . ., £10 0 0 Eagle TK20A . £2 9 6 Eagle EP3OK .. ., .. £6 19 6 
Portable Tape Recorder, fully transis- torised, battery operated, dual track, complete with all accessories. Of the finest quality construction. A 4- transistor plus diode, push -pull amplifier, built -in loud - speaker. £9.19.6. 
Stereo Amplifier, beautifully styled, ultra compact, 4 watts per channel, wide range tone and volume controls. £9.10.0. 
Stereo Amplifier, 7.5 watts per channel, accommodates stereo magnetic cartridges as well as crystal ceramic cartridges, tuner, tape mic and auxiliary inputs, bass and treble controls. £16.10.0. 
Radio Tuner, suitable for use with ampli- fiers and tape recorders, complete with standard Jack plug, covers medium wave- band, with instructions, 29/- each. 
Transistor Intercom., suitable as a baby alarm or for communications in home. offices, shops, etc., transistorised, a 2-way buzzer -call system, beautifully styled in moulded plastic cases, complete with battery, connecting wire, instructions, etc., £4.4.0. 
American Recording Tape, standard 5M. 

7M. spool,' 1 ft.5I14 /9:long play 51n, spool, 900ft., 12/6; 5iin. spool, 1200ft., 15 / -: lin. spool. 1800ft., 19/6, 

ADASTRA 3-3 AMPLIFIER 
Specification: Controls -Volume, Treble, Bass with on /off. Valves -EZ80 rectifier, 
power-3 

amplifier and output. Output 
Input sensitivity-200 

á 
millivolts. 

impedance. 
quency response -75- 20,000 c /s. Hum and noise - 70 dB. Feedback -10 dB. For 200 -250 volts A.C. 50 c /s. Well finished in blue with a smart panel with gold markings. Soundly made of good components and performs 

exceptionally well for the price, 14.19.6. 

MVM/r574 
MICROPHONES 

Acos Min 39/1 , 
Floor Stand Adaptor 
Acos Mic 4.5 ., 
Table Stand 
Mic 100C ., .. .. 
Table Stand .. .. .. 
Acos Mic 40 
BM3 Microphone 
Floor Stands MS4-3 sections 
Table Top Stand 

£1 12 6 
12 6 
19 6 
12 6 

£1 19 6 
7 6 

19 6 
£2 5 0 
£2 19 6 

8 0 

GRAMOPHONE UNITS 
BSR TU12 unit, with Mono TC8H cartridge, 

18.19.6. 
BSR GU7 unit, with TC8M or TC8H Cartridge, Mono, £4.15.0. 
BSR GU7 unit, with TC8S cartridge, Stereo, £5.5.0. 
Garrard Autoslim, automatic, with GC8 Mono cartridge, 17.15.0. 
Garrard Autosllm, automatic, with EV26 Stereo cartridge, 18.10.0. Garrard Autosllm, de luxe, with GC8 Mono Cartridge, £11.5.0. Garrard Autoslim de luxe, with EV26 Stereo Cartridge, £12.0.0. 
BSR Monarch UA14, with TC5 Mono 
BSRrtMonarchóUA14, with TC8S Stereo Cartridge, 17.7.0. 
BSR Monarch UA16, with TC8 Mono Cartridge, 16.19.6. 
BSR Monarch UA16, with TC8S Stereo Cartridge. £7.19.6. 

TRANSISTORS AND DIODES 
AC107 14/6 
AD140 25/- 
Ak 102 27/8 
AF114 11/- 
AF115 10/6 
AF116 10/- 
AF117 9/6 
AF118 20/- 

AF125 1p//g 
AF126 10/- 
AF127 9/6 

OC16W 35/- 
0C19 25/- 

OC35 15%6 
0C42 6/6 
0C44 5/9 
OC44M 5/- 
OC45 5/9 
0C45M 5/- 
0070 6/6 
OC71 4/3 
OC72 6/- 

2 x OC72 16/- 
OC74 8/- 
OC75 8/- 
OC78 8/- 
°C81 5/9 
OC81M 5/- 
OC82 10/- 
0083 6/- 
OC139 9/- 
OC170 9/6 
0C171 10/8 
OAZ207 8/- 

New Mazda AC154 equivalent to 0081 5/. 

SETS OF TRANSISTORS 
Set No, 1, comprising OCC44, 2 x OC45, °CBI Driver, matched pair 0081, Miniatures ,. .. 20/- per set 
Set No. 2, comprising 0081 Driver, matched pair 0081 .. 12/8 per set 

VALVES 
DK96 7/9 PCC84 7/8 PCL82 9/. DAF6 6/9 PL82 7/6 6V6G 4/- DF96 8/9 PY83 7/6 6K7G 2/- 8/9 

1 /9 UABC80 7/6 6AM6 3/6 ECC8 
ECC82 5/8 UAF42 7/6 EB91 3/- ECC83 6/- UBF80 7/6 IRS 5/3 ECC84 7/6 UCH42 7/6 1T4 3/6 ECC85 7/6 UL41 7/6 1S5 4/6 
EBC41 7/6 PL81 8/6 6K8G 4/9 EF41 7/8 PL36 9/8 6L6G 7/6 ECLBO 7/6 PCL83 9/6 6Q7G 5/8 PCF80 7/6 PCF82 9/6 6X5G 5/- 

/ALPAA ` / RADIO SUPPLY CO. 
ALPHA 

103 LEEDS TERRACE /i1í_:lJ\ 
WINTOUN STREET 

LEEDS 7 

TERMS: Cash with Order or C.O.D. Postage and Packing Charges extra. Single valves 9d, Minimum Parcel Post charges 2/-, Please include sufficient postage with your order. Minimum C.O.D. fees and postage 
3 /6. These Postal Rates apply to U.K. only. For full terms of business 
see inside cover of catalogue. Personal shoppers 9 a.m. to 5 p.m. Mon, to Friday, Saturday 10 a.m. to 1 p.m. 
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high power loss (which also adds to the tempera- 
ture of the power unit). 

Apart from decoupling individual transistor 
stages that do not require large currents, the only 
satisfactory method of reducing ripple is to include 
a low- resistance choke. 

In this power unit the choke has an inductance 
of 0.12H with IA flowing and a d.c. resistance 
of 42f1. Although the inductance seems small its 
reactance is 7552 at 100c/s -the ripple frequency 
from the full -wave rectifier bridge. 

Connected between the output terminals is a 
lmF capacitor (usually marked 1,000µF) which has 
a reactance of 1.6f2 at 100c/s, so the ripple will 
be attenuated about 46 times to a level which, 
although not totally imperceptible in a loud- 
speaker, should serve for working an output stage. 

Earlier stages will, however, require additional 
decoupling, which may not be present in the 
simpler types of battery receiver where its only 
function would be to prevent feedback via the 
battery impedance and not to stop ripple -which 
does not occur with a battery supply. 

Ripple will be greatest when the maximum a.c. 
input is applied to the rectifiers and it also varies 
with the load current due to variation in the choke 
inductance, which is about twice as high at small 
output currents. 

With the entire secondary in circuit the ripple 
at the output terminals when drawing 1.2A at 14V 
is 210mV r.m.s. When the load is disconnected 
the output voltage rises to 24V but the r.m.s. ripple 
decreases to 90mV. 

A reservoir capacitor of about 1,000!íF, if added 
to the circuit, gives little improvement except at 
small output currents. The ripple voltage at full 
load is reduced only slightly, so a large ripple 
current flows through the capacitor. A surge 
resistor is necessary in series and this becomes 
quite hot, requiring to be of substantial wattage. 

When a large direct current is flowing the 
reservoir capacitor is unable to charge sufficiently 
to raise the voltage and so to decrease the ripple 
(with a reduction in the conducting period of the 
rectifiers). To do this would apparently require at 
least 10mF (at 25V working), which is ruled out 
on the grounds of bulk and because of the large 
current pulses that would pass in the rectifiers. At 
least as much ripple reduction would be obtained 
by connecting such a capacitance across the output 
terminals. 

There is also little improvement to be obtained 
by tuning the choke with electrolytic capacitors. 
For example, a 16µF capacitor halved the ripple at 
full load but slightly increased it at no load. It 
also distorted the ripple waveform by increasing 
the higher harmonics. Capacitors of 8aF and 
25µF across the choke were even less beneficial. 

Details of the Choke 

The choke winding contains 400 turns of double 
silk covered wire of 25s.w.g. 

The laminations, of the E and I pattern, are of 
the type shown in Fig. 3. The gap between the 
E and I laminations (which occurs as a double gap 
in the magnetic circuit) was adjusted, using slips 
of paper. These were cut from a page of a spiral - 
bound notebook and six pieces gave the optimum 
gap of 0.02in. As the graph in Fig. 4 shows, any 
size of gap is better than none. Complete removal 
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of the J laminations gave an inductance of about 
0.05H as compared with 0.12H at the optimum 
gap. 

When completed the choke also was wax- dipped. 
The effect of this on the gapping paper was 
assumed negligible and the values of output ripple 
that have already been stated were measured 
subsequent to this wax impregnation. 

The resistance of the choke, 4.2f1, is not entirely 
a disadvantage, for it gives the rectifiers some 
protection against accidental short -circuits of the 
output, provided that these are only momentary. 
For this reason it was not considered necessary to 
add a fuse in the output circuit. 

24 

s 

Fig. 3: The choke lamination dimensions. 

The 1.000µF, 25V working capacitor connected 
between the output terminals and positioned over 
the choke is a miniature type measuring lain. x 

lin. diameter. It is unnecessary to shorten its 
leads, but sleeving should be used on these. 
Rectifier Assembly 

The silicon junction rectifiers can be seen to 
have one axial lead in electrical connection with 
the metal case at the end with the circular flange. 
This lead is of + polarity, corresponding to the 
cathode of a thermionic diode. 

3; 1111- -0- 
Optimum 

gap 
0.018. 

1/; Choke 
laminations 
(t "stack) 

0.15 

. 
0.10 

x 

m 

0.05 

(0.12) 

al 

Fig. 4: Choke induc- 
tancesize of gap graph, 
when carrying IA d.c. 

0 10 20 30 40 
Size of gap (thousandths of an Inch) 

The separation between the rectifiers must be 
sufficient to ensure that contact cannot occur 
between them. A suitable tag -board of the usual 
type was not at hand, so an eyeletted panel was 
made with 20s.w.g. tinned copper wire linking 
pairs of eyelets (see Fig, 5) and providing short 
projections on to which the leads of the rectifiers 
were hooked and soldered. The lead wires should 
not be bent close to the seal and are held with 
pliers during the soldering to keep the heat from 
reaching the rectifier. 
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To LE choke 

2á4 

To 20011 
resistor - . 

XU612 
silicon 
rectifiers 

A7i~ 

Flexible flying leads 
pro 15 -way To 12 -way 
connector connector 

DG- 

Eyelets 
with 

20 s.w.g. 
projecting 

wire 

AC. 

20 swig!' links'. t6 
\'S"7 

insulating 
material- 

68A hole 
O 

To +ve 
output 

terminal 

V 16 196 16 
t 

2 

2 

Fig. 5: The rectifier bridge assembly. 

The 20012 resistor is connected on the input side of the choke because in this position it helps to 
safeguard the rectifiers against any voltage surges, 
and comes in parallel with the reverse resistances 
of the rectifiers during their non -conducting half - 
cycles, thus protecting them against surges via the 
mains. This resistor should therefore be con- 
sidered an essential rather than an auxiliary 
component. 

It is anticipated that the power unit will normally be supplying voltages well below the 
maximum. Where only a 9V supply is needed the 
much higher voltages available could represent a source of risk to the apparatus being supplied, but 
the tappings have been marked clearly and external meters would normally be used in adjusting the voltage to circuits under test, 
beginning at a lower voltage and gradually 
adjusting upwards until the correct output voltage 
was obtained on load. 

Silicon rectifiers produce less heat as they are much more efficient than selenium rectifiers and drop far less voltage. Losses in the other 
components, however, make the overall efficiency 

_ 
20 

- 
ll.. 

- r ' 
_ 

__.__ --"_ 
... 

aá.'' ' 
'-, 

\oaá -' ó 
.' 

15 WV.... ,kt it., 

ba ..... ñ 214 

® - 
D c)., 

' _ 

-' 

1.0 
Amperes D.C. 

Fig. 6: Regulation curves of external d.c. output at different a.c. input voltages. 
20052 taking an additional current.) 

All four rectifiers were mounted vertically with 
the + end downwards, and the tag -board with 
backing piece is bolted on the inside of the box under the 15 -way connector. 

The Wire -wound Resistor 
A 20012 wire -wound resistor is connected across the output of the rectifiers. The purpose of this resistor is to prevent the output voltage from rising 

to an excessive value on no load. It ensures that 
the open -circuit output voltage is not too high for 
the electrolytic capacitor, which has a working 
voltage of 25V. There is a steep rise in the regulation curve at small direct currents and in the absence of this resistor over 30V would appear 
across the output (using the entire secondary) at zero direct current as against a maximum of 24V 
with the resistor included. It dissipates up to 3W and is positioned at the transformer end of the power unit. 

1.25 1.5 

(There is also an internal resistance of 

of the supply much lower. The power unit 
consumes 35W when supplying an output of 14V 
at 1IA, which implies an overall efficiency of 
44 %. The power losses consist of 5.1W in the 
choke and 1.7W in the 20012 resistor. There are 
also those of the transformer and rectifiers whose 
combined efficiency at this output is 63%. 

Output Characteristics 
Except for currents of below 100mA, the source 

resistance of the supply is constant with loading 
and has a value of 5 to 712 according to the a.c. 
input voltage. The source resistance rises slightly 
with a higher a.c. input as more of the secondary 
is brought into circuit, corresponding to a slight 
increase in the slope of the upper regulation curves 
of Fig. 6, which are not quite parallel. 

The a.c. input voltage from the transformer 
secondary falls slightly with increased loading due 
to the resistance of the transformer windings. 
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Reverse bias ti 12 volts 
Ideal 

resistanceless , -diode 

Reststanceless 
D.C. generator 
V=Vov= ñ 

=0.9 V r,m,s, 

Source 
resistance 
ti6n 

Load 
resistance 

RL 

0.9V r.m.s. -1.2 Io 
Ru +6 

Fig. 7t Equivalent circuit of d.c. output of power supply. 

With the entire secondary in circuit the input drops 
about 2V r.m.s. for an ampere of direct current in 

the external load. 
The d.c. source resistance determines the fall 

in direct voltage for a given increase of direct 
current. Thus an increase of half an ampere in 

the current drawn will cause the output voltage to 
drop by about 3V. Although not exactly equal to 
the a.c. source resistance of the supply the d.c. 
value probably will not differ appreciably from it 

up to about 25c /s, where the 1,000µF capacitor 
begins to take over, making the output impedance 
capacitative with a reactance of only 1.611 at 
loot /s. 

A set of load lines have also been drawn on the 
regulation curves of Fig. 6. It is thus easy to 
determine the approximate output voltage and 
current for a given value of load resistance and 
input tapping. 

The spacing of the regulation curves shows that 
each additional 22V step of a.c. input voltage 
gives just under 2V increase of direct volts output 

18 s.w.g. aluminium with Flying lead to 
y8 hardboard base under 12 -way connector 
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(for the same current), but there is the usual non - 
linearity with inputs of about 1V or less which 
has an effect somewhat like a small reverse bias 
voltage on an ideal resistanceless diode. 

It is possible to draw an approximate equivalent 
circuit for the d.c. output as in Fig. 7. This is 
based upon the regulation curves. 

Vo= toRL 

Dimensions 
11 he dimensions of the power unit (6 }in. x 3 ;in. 

x 3 #in.) are the minimum that will accommodate 
the transformer and choke and it was necessary to 
check that the components to be used would in 

fact fit into this limited space, especially as the 
bunching of the tappings tended to increase the 
room taken by the transformer. The arrangement 
of components and wiring is shown in Fig. 8. 

A ready -made pressed -steel box of the required 
size for the power unit was not available, so a box 
was specially constructed from 18s.w.g. aluminium. 
Aluminium of this thickness is easily fretsawed 
and the narrow flanges required can be accurately 
formed by stages in a vice. Hammering should be 
avoided in this process to avoid distorting the 
metal, but if some proves necessary to flatten a 

bulge a piece of wood can be interposed to avoid 
damage. The line of the flange is set just at the 
top of the vice (with the flange gripped in the 
vice). The flange then turns out a little deeper 
while the dimension of the main part is kept close 
to the original measurement. 

Details of the Construction 
The top panel, which bridges the gap between 

the connector strips, is a piece of hardboard as this 
is less likely to damage the tappings on removal 
and replacement, Fig. 9(J). 

-continued on page 835 
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Fig. 8: The arrangement of the power unit. 
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Fig. 9t Details and dimensions of the component parts of the power supply case. 
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-continued from page 833 

Another piece of hardboard, Fig. 9(D), is used 
under the 18s.w.g. bottom of the box as the latter 
is too thin to take the 4B.A. countersunk screws 
which secure the transformer and choke. The 
rough side of the hardboard base is downwards to 
provide a non -slip surface which, with. the 5-11b 

weight of the power unit upon it, makes it less 
likely to be pushed out of position. 

The bottom of the box is a flanged tray of 
18s.w.g. aluminium measuring 6in. x 3 }in. and with 
}in. flanges as shown in Fig. 9(A). 

The sides of the box measure 6in. x 3 rin. and 
have }}in. flanges which form ledges supporting 
the connector strips. Refer to Fig. 9(B) and (C). 

Flanging is carried out before drilling. Holes 
for 6B.A. screws are drilled first in the sides, which 
are then used as templates for the 6B.A. holes in 
the flanges. After temporarily fitting the sides, holes 
are drilled in the ends and similarly transferred to 
the flanges and inner end pieces, Fig. 9(G) and (H). 
The end plates are shown in Fig. 9(E) and (F). 
These plates are without flanges to give the box 
neater corners and are secured by the flanged end 
pieces which fit inside. 

The top, of fin. hardboard, rests on the edges of 
the connector strips on each side and fastens at 
each end by a 6B.A. countersunk screw to a small 
bracket on the end plate. See Fig. 9(I). The use 
of countersunk screws throughout, although not 
essential except in the hardboard base, gives the 
box a much better appearance, but 18s.w.g. is 

rather thin and in countersinking the 6B.A. holes 
it is advisable not to go too deeply as the screw 
sinks in further than intended when it is tightened. 
A 60 deg. countersink drill appears to be best for 
countersinking holes for the 6B.A. screws but a 
90 deg. countersink drill is more suitable for the 
4B.A. holes in the base. 

Final assembly of the power unit is greatly 
facilitated if 6B.A. hank nuts are fitted to all the 
flanges. Most of the interior of the box becomes 
inaccessible when the sides and ends are in 
position and the usual type of nut would be very 
awkward to get into position. Where a hank nut 
is to be fixed the 6B.A. hole previously made in 

the flange is drilled through with a Ain. drill and 
then lightly countersunk. The hank nut, which is 

really a sort of combined nut and rivet, is easily 
riveted into this hole by hammering. 

The box was painted with grey plastic enamel, 
which it is thought should give better cooling than 
the polished aluminium left unpainted, although 
probably less efficient than a coating of black 
crackle paint. 

Connector Strips 
The connector strips are of the more compact 

type with 1cm spacing. The 12 -way strip on one 
side does not extend the full length of the box and 
leaves a small aperture at each end for ventilation. 

The 15 -way connector strip that fully occupies 
the other side consists of a 12 -way strip with a 

three -way portion added at one end. The 
connectors are retained in position by 6B.A. bolts 
tin. long, inserted from the top into hank nuts in 

the flanges, with a washer between the head of 
each nut and the connector strip. Countersunk 
bolts should not be used here as they would break 
the connector strips when tightened. 

WIRELESS S3S 

It is necessary to arrange the tappings in 
sequence to give an ascending series of voltages. 
The r.m.s. values are marked with Indian ink at 
1cm intervals on fin. strips of paper which are 
then covered with Sellotape for protection and 
glued along the edges of the top panel beside the 
multi -way connectors. 

The ends of the flying leads are doubled and 
soldered to avoid breaking of the strands. 

To guard against interchange of the red and 
black tops of the output terminals a small disc of 
paper with a + sign in red was stuck on beside 
the positive terminal. 

Mains Connection 
The lack of a switch in the primary circuit 

might be felt to be a disadvantage. A small snap - 
action switch could be fitted at the transformer 
end on the opposite side from the two -way 
connector. It is advisable to wrap insulating tape 
around the switch tags to ensure that if the switch 
should loosen no contact can be made with the 
metal box. 

Tag board for wirewound resistor Lead of resistor 
made of 1,14 insulating material soldered into eyelet 

The back ri g piece is of the same size 

To -tve output To 
terminal rectifiers 

Fig. 10: The tag board mount for the wire -wound resistor. 

2h' 

dia holes for-.O 
2BA terminals 

is 

3 Tstipnat 

Fig. 11: The terminal strip. 

The plastic insulation of the wires entering the 
connector block must be carried right into the 
connector. No bare conductors should show in 

the primary circuit. With a three -pin plug and 
three -wire flex (red for live, black neutral and 
green to the large earthing pin) the green wire 
would be connected to a soldering tag under one 
of the nuts securing the transformer. In a two - 
wire system additional insulation is recommended, 
e.g. insulating tape over the plastic covering and 
possibly strips of plastic insulating tape covering 
adjacent metal surfaces. 

Before use, an ohmmeter check is made to 
ensure that the insulation between the metal case 
and internal circuits is satisfactory. The wiring 
of the power unit is insulated from the metal box 
on both the primary and secondary sides. It is 

also important to check the wiring before connec- 
tion to the mains. The fault most likely to damage 
the rectifiers would be connection of one of the 
flying leads to a wrong part of the rectifier bridge. 

If, as a test, the flying leads are first connected 
to a 9V battery, a voltmeter across the output 
terminals should read over 7V with the battery 
connected either way round. 



DOMESTIC STR G 
This simple yet reliable design can be recommended to the newcomer t 

THERE is a constant stream of " new entrants " to the hobby of radio receiver construction, many of whom are in search of a design for a receiver which, whilst simple to construct, will be reliable in operation and ensure really worthwhile 
reception of a selection of home and Continental programmes; at the same time the receiver must be inexpensive to construct and comprise only standard, easily obtainable components. With these criteria in view the author constructed the receiver described in the following paragraphs, 
and it is thoroughly recommended to the novice who has mastered the art of soldering and who, baying possibly built one or two simple crystal and transistor receivers, is now desirous of tackling a mains operated valve receiver. 

Reference to the theoretical circuit diagram, Fig. 1, will no doubt bring back to the older readers memories of their early efforts at mains receiver construction. Basically the design employed is that which was regarded as "standard" 
in the early days of mains operated receivers, namely a three -stage t.r.f. ( "straight ") line -up comprising a vari -mu pentode r.f. amplifier stage, followed by a triode grid leak detector and a.f. amplifier and a pentode power output stage, the whole being fed with the necessary power supplies from a fully isolated mains transformer and full - wave rectifier with choke and capacity smoothing. 

Many t.r.f. receiver designs, particularly those of the "midget" type, employ a.c. -d.c. power supply technique or a heater transformer in conjunction 
with a half -wave rectifier. Admittedly this gives a considerable saving in cost, but in the writer's view the greater safety factor given by the avoidance of a " live " chassis (unavoidable in the a.c. -d.c. type of receiver), when a full -wave power supply with double -wound mains transformer is employed, is particularly desirable in the case of all home -constructed receivers and especially so for those assembled by beginners. A further advantage is that performance of the completed receiver is enhanced by virtue of the fact that an h.t. positive line of a full 250V is available, allow- ing adequate voltage to be fed to the valve anodes 
and screen grids even after the " drop" due to load and decoupling resistors and at the same time smoothing is more efficient and the resultant hum 
level kept to a low order. 

Octal -based valves are used throughout, as these are efficient and robust and very cheaply obtain- able from numerous advertisers in this magazine, 
also their comparatively large base connections 

greatly facilitate wiring up for the novice. In spite of the fact that the basic principles of the circuit date back some 30 years, good results are assured 
in all but the very poorest reception locations, the inclusion of pre -set reaction in the detector stage greatly enhancing the sensitivity and selectivity of the receiver. Long and medium waveband 
coverage is provided, but listeners residing in areas where the B.B.C. Light Programme is satisfactorily 
received on 247 metres (such as the London area, for example) may omit the long waveband if desired, with resultant simplification and saving in cost. 

CIRCUIT DESCRIPTION 
Signals are fed to the control grid of VI, which 

is a 6K7, by way of the aerial input coil LI or L2 
(as selected by the wavechange switch SI) and tuned 
by the section of the two -gang tuning capacitor 
VCI. 

Wearite " P " -type coils are used throughout the 
receiver. They are easily obtainable, simple to mount and match up to the station markings of the standard type of tuning dial, and the necessary 
adjustable trimming capacitors can be soldered 
directly across the tuned windings of the coils 
themselves (see Fig. 3). 

R.F. amplification takes place in VI, the gain of which is made variable by VR1 in the cathode 
circuit, which thus acts as a volume control. In some locations it would not be possible to reduce the volume sufficiently on strong local stations by variation of bias on VI alone, so the " cold " end of VR1 is connected to the aerial input, with the result that as the volume control is turned " down " a progressively lower resistance is shunted across the primary of the aerial tuning coils until, at minimum volume setting, the aerial is virtually short -circuited to earth (chassis of the receiver). 
Conversely, at maximum volume setting, the shunting effect of the full 10kû resistance of VR1 is negligible. 

The amplified r.f. signal at the anode of VI is developed across the r.f. choke L3. A choke is used here in preference to a resistor as, being of comparatively low d.c. resistance, practically the full h.t. voltage is thus applied to the anode of VI, giving maximum efficiency. 
C4 acts as a d.c. blocking capacitor to prevent flow of h.t. through the detector coils L4 or L5 to chassis but allows the r.f. signal to pass unimpeded, via the wavechange switch SI c, to the appropriate detector coil (tuned by VC2, the second section of 

i 
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Fig. 1 t The complete circuit diagram. 

the gang capacitor) and via the grid leak capacitor 
C5 to the control grid of V2, R3 being the grid 
leak resistor. 

V2 is a 6J5 triode and the cathode of this valve 
is connected directly to earth and thus the valve 
combines the functions of demodulation (detection) 
and a.f. amplification. The values of C5 and R3 
have considerable influence on overall performance 
and those finally chosen and specified in the parts 
list seemed to give the best compromise between 
"selectivity " and " quality". 

The a.f. voltage appearing at the anode of V2 
is developed across the load resistor R5: R4 and 
C6 provide decoupling from the h.t. line and 
serve both to prevent unwanted leakage of residual 
r.f. signals into the h.t. line (with risk of feedback 
to VI and instability) and to provide additional 
smoothing for the h.t. supply to V2. 

Grid leak detectors are very prone to "hum" 
pick -up unless adequately smoothed power supply 
is provided and neat, short wiring, particularly of 
the grid input circuit, is a must. 

THE OUTPUT STAGE 

The a.f. signal is fed via C8 to the control grid 
of V3, which is a high -slope pentode output valve 
of the 6P25 type. R7 is a grid stopper resistor 
inserted as close as possible to the control grid of 
V3 to prevent any r.f. voltages from reaching this 
valve, which could cause parasitic oscillation 
(sometimes at supersonic frequencies) to be set up, 
with resultant poor reproduction of speech and 
music. 

RR and C9 provide for correct biasing conditions 
of V3 and the output is developed across the 
primary winding of the output transformer Tl, 
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Fig. 2: A suggested layout for major components. 

To S1 

whose secondary winding is "matched" to the 
loudspeaker speech coil. 

A simple type of tone control, comprising C10 
and VR2, is connected across the primary of TI 
and this gives the necessary control over frequency 
response. As pentode valves tend to accentuate 
the higher frequencies, including such unwanted 
noises as heterodyne whistles caused by transmit- 
ting stations radiating on frequencies near to the 
one being received, the inclusion of a means of 
" top cut " is very desirable. VR2 is thus useful 
in reducing background " noise ", especially when 
listening to the more distant stations. 

FEEDBACK ARRANGEMENTS 
Returning now to the anode circuit of V2, the 

purpose of the other components connected thereto 
will now be explained. In addition to the a.f. 
signal there will be signals at r.f. present at this 
electrode; a portion of these is bypassed to earth 
via C7 but the remainder is deliberately fed back 
through the coupling coils of L4 or L5 (according 
to setting of the wavechange switch Sld), via the 
preset trimmer capacitor TC5 or TC6, to earth. 
Variation of the setting of these trimmers allows 
the amount of feedback ( "reaction ") to be con- 
trolled and in practice, when the receiver is 
completed, they are set to give the maximum 
amount of feedback which can be tolerated 
without the receiver bursting into self -oscillation, 
and an enormous increase in both sensitivity and 
selectivity results from this arrangement. It 

L1TiC1 

MC 

Tuhing 

> Ai 24 

should be noted that the windings of the feedback 
coils must be connected in the correct " sense", 
otherwise a diminution in signal strength, instead 
of an increase, will take place. The correct 
method of connecting the specified coils is 
indicated by reference to Figs. 1 and 3. 

POWER SUPPLY 
The power supply section comprises a double - 

wound mains transformer T2, provided with 
primary tappings to suit the various standard 

Tag 3 

Fig. 3: The Wearite coils with the additional trimmers. 
mains supply voltages. An on /off switch S2 
(actually combined with VR2) is inserted in one 
of the primary leads. Two separate secondary 
windings provide 5V at 2A to feed the heater of 
the rectifier valve V4 (which is a 5Z4) and 6.3V 
at 3A to feed the heaters of all the other valves, 
plus any pilot bulb(s) provided for illumination of 
the tuning dial. The centre tapped 250 0 250V 
h.t. secondary winding of T2 should be rated at 
not less than 60mA. 
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Full -wave rectification takes place in V4 and 
the resultant d.c. is smoothed by the reservoir 
capacitor C12, 1.f. choke L6 and smoothing 
capacitor C11. The choke should be rated at 
about 10H for a current of 60mA. C11 and C12 
can conveniently be a " double " electrolytic 
capacitor of 8+16 or 164-16µF of not less than 
350V working. These values will be found to give 
adequate smoothing and the resultant h.t. voltage 
available at C11 should be approximately 250V 
" on load ". 

Provided that the stated values and voltage 
ratings of the components given in the parts list 
are adhered to they can be of any make; only the 
tuning coils (Wearite " P " type) are specified by 
name, and as these were used in the original and 
connection data for these is given the beginner in 
particular is advised to adhere to the specification. 

If alternative makes of coils are used the manu- 
facturer's data as to connections must, of course, 
be adopted. It is not recommended that dual - 
range types (i.e., those having both long and 
medium waveband coils on one former) be 
employed, as these normally have only one 
coupling or feedback winding common to both 
wavebands. This would render the separate preset 

Fixed plates 
of VCI 

Tagt L4 

/ 

Tag I L5 Fixed plates 
VC2 t 

Tag I L2 Tag 4 L4 

h 

Tag ÉLI i \ Ta94 L5 
L -> 1 

To aerial To anode 
socket in 3 

via CI Tag 3 L2 Tag 3 LI of V2 

Fig. 4: The wavechange switch details. 

adjustment of reaction in the detector stage no 
longer possible on the two wavebands, with the 
result that whilst it might be found possible to 
advance the reaction to a certain level on medium 
waves, the same setting would not hold good on 
long waves and a compromise setting would have 
to be accepted, with consequent loss of per- 
formance. The slight extra expense and complica- 
tion of separate coils is fully justified. 

The r.f. choke should be of the standard " all 
wave" type; the one used in the original was taken 
from an old receiver but a Denco RFC Type 7A 
or an Osmor Type QC1 should perform satisfac- 
torily in this position. 

In the case of valves the specified octal types 
are very easily obtainable; a " metal " type is 
recommended for V2 and if a " metal " type is 
used for V1 the screening can shown in the illus- 
tration and parts list can be omitted. If desired 
an EF39 can be substituted for VI and either a 
KT61 or an EL33 substituted for V3 without any 
circuit changes. It would also be possible to use 
a directly heated rectifier such as a 5Y3 in the V4 
position, but in the writer's opinion the use of 
the indirectly heated 5Z4 is to he preferred as it 
prevents the rise of the h.t. voltage to too high a 

COMPONENTS LIST 
Resistors: 

RI 47kû R5 47k0 
R2 220û R6 470kû 
R3 IMIÌ R7 47kû 
R4 10kû R8 I50û 

AliD 20 %, .}W carbon 
VR I I0' <û wire -wound potentiometer 
VR2 50<t carbon potentiometer, with switch 

(S2) 
Capacitors: 

CI 503pF mica or ceramic 
C2 0.11LF paper 350V 
C3 0.1µF paper 350V 
C4 I00pF silver mica or ceramic 
C5 100pF silver mica or ceramic 
C6 8µF electrolytic 350V 
C7 IOOpF silver mica or ceramic 
C8 0431µF paper 100V 
C9 25µF electrolytic 25V 
CIO 0.02µF paper 100V 
C11 I6uF electrolytic 350V 
C12 16µF electrolytic 350V 
VCI 500pFltin -gang variable 
VC2 500pF ff 
TCI 50pF compression type trimmer 
TC2 50pF compression type trimmer 
TC3 50pF compression type trimmer 
TC4 50pF compression type trimmer 
TC5 
TC6 

200OpF 

20OpF f }doublecompression- typetrimmer 

Inductors: 
LI M.W. aerial col! (Wearite PA2) 
L2 L.W. aerial coil (Wearite PAI) 
L3 All -wave r.f. choke (Denco RFC7) 
L4 M.W. h.f. coil (Wearite PHF2) 
L5 L.W. h.f. coil (Wearite PHFI) 
L6 Smoothing choke 10H 60mA 

Transformers: 
TI Output transformer 5,00Oû primary, 3û 

secondary 
T2 Mains transformer. Tapped primary. 

Secondaries: 250- 0 -250V 60mA; 5V 2A; 
6.3V 3A 

Other Circuit Components: 
S I 4-pole 2 -way wafer switch 

Valves: 
VI 6K7 V2 6P25 
V2 615 V3 5Z4 

Miscellaneous: 
Chassis 12 x 8 x 21in. Dial and drive assembly 
(Jackson SL8). Four I.O. valveholders. One 
grid clip. One loudspeaker socket strip. One 
aerial and earth socket strip. Pilot lamps 6.3V, 
and bulbholders. 

level while the other valves is the receiver are 
warming up. 

Considerable latitude of layout is permissible 
in a receiver of this sort, provided that short and 
direct wiring of the r.f; circuits is adopted. In 
actual fact the prototype was constructed on the 
chassis of a former 5 -valve superhet receiver which 
had been stripped of all components except the 
two -gang tuning capacitor, drive mechanism and 
tuning dial; and it may well be that the novice 
constructor will have such a chassis in his posses - 
sion -discarded as ° junk " at some time in the 
past! If this is the case and provided the existing 
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valveholder mounting holes are large enough to 
accommodate octal valveholders (or are capable of 
enlargement to enable this to be done), and that 
the gang capacitor is undamaged by rough storage 
or mishandling, much tedious metalwork can be 
avoided. 

The use of a top -mounting type of mains trans- 
former will obviate any need to cut out a large 
rectangular hole in the chassis such as would be 
needed to accommodate a component of the drop - 
through type. However, to suit the constructor 
who has not a suitable chassis already available, 
or who wishes to make a neater and more work- 
manlike job, a suggested layout plan, with the 
major dimensions indicated, is given in Fig. 2. 

It is suggested that the components be mounted 
in the following order: Firstly the four inter- 
national octal valveholders, which should be fixed 
with their locating spigots orientated as near as 
possible to that shown in Fig. 2 to facilitate short 
and direct wiring. This can be followed by bolting 
into position the mains transformer, output trans- 
former, smoothing choke and the dual electrolytic 
capacitor C11/C12 (using a fixing clip for the 
purpose). 

Next mount the controls, namely the volume 
control VR1, wavechange switch SI, tone control 
(with switch) VR2 and tuning drive spindle if this 
latter is not already fitted in the case of those s 
utilising a " second -hand " chassis. 

Aerial and earth and loudspeaker socket 
connecting strips can then be added and, lastly, 
the tuning coils. 
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The aerial coils (LI and L2) should be mounted 
above chassis and the detector coils below chassis; 
any attempt to mount both sets of coils below 
chassis is almost certain to lead to uncontrollable 
feedback between the r.f. and detector stages, 
rendering the receiver completely unworkable. 

Naturally a number of holes will be required in 
the , chassis to permit the passage of leads from 
above -chassis components to those below; in the 
case of leads carrying supplies to and from the 
mains transformer the holes should be fitted with 
insulating rubber grommets; in all other cases the 
insulation of the wires themselves may be relied 
upon to give sufficient protection. 

WIRING UP THE RECEIVER 
Wiring up can now be carried out and reference 

to Fig. 5 and Fig. I should make this clear even to 
the beginner; even so it is recommended that a 
logical sequence be followed to obviate errors. 

It is a good plan to start by carrying out all the 
wiring associated with the mains transformer, e.g. 
starting from the mains supply lead, connect these 
to the appropriate voltage tapping on the primary 
winding, including the on /off switch in one lead. 
Next connect the rectifier heater winding (5V) to 
the appropriate tags on V4 valveholder, noting that 
in the case of a 5Z4 valve this is pins 2 and 8; 
follow up by wiring the high -voltage secondary 
windings to the rectifier anodes (pins 3 and 5), not 
forgetting the connection from centre tap to earth. 
This leaves only the 6.3V heater supply to wire in 
and this is done by connecting one side of the 

AC mains , 

MC To: 
pilot light To L6 

LS sockets 
L3 

Aerial and Earth 
sockets 

V2 
R 

Output 
transformer 

L5, TC4 

To VC2 To T2 
primary 

L4,TC3 
To VC1 

From L1,L2 

St 

Tuning 
drive 

¡ 

TC5 

VR11 - 
l 

Wavechange.If u' Sensitivity 
switch ` 9 control 

Fig. 5; The underchassis wiring diagram. 

VR2 

Tone and 
__On /Off switch 



January, 1964 PRACTICAL 

6.3V winding to earth and taking an insulated wire 
from the other end of this winding to pin 7 on 
the valveholders V1, V2 and V3, also to any pilot 
bulbholder(s), by the shortest convenient route. 
This wire should be pressed as close down to the 
chassis as possible. The return path for the heater 
supply is via the metal chassis itself and to provide 
for this pins 1 and 2 of V1, V2 and V3 are wired 
to earth (solder tags mounted on valveholder fixing 
bolts). Note that in the case of V2 pin 8 (cathode) 
is also earthed in this way. 

Complete the power supply circuits by wiring in 
the smoothing choke L6 and the electrolytic 
capacitors C11 /C12. Make sure that C12 does in 
fact form the reservoir capacitor, i.e. that which is 
connected to the cathode of V4; normally this 
section of the capacitor will be distinguished by a 
red -marked tag. The wiring of the h.t. supply can 
now be proceeded with, noting the use of pin 6 
on V2 and V1 as anchoring points (these are 
" spare " pins with no internal valve connections); 
pin 4 of V2 is also used as an anchor point for 
the junction of R4, R5 and C6. 

Interstage wiring is best carried out with bare 
tinned copper wire of about 22s.w.g. This wire is 
covered with systoflex sleeving. Resistors and 
capacitors are, of course, wired into place with their 
own lead -out wires, shortening where necessary 
and insulating with systoflex wherever there is any 
danger of accidental contact between wires or 
wiring and chassis. 

The connections between the h.t. line and 
various valve electrodes, together with their asso- 
ciated decoupling capacitors, should now be com- 
pleted; note the polarity of C6. Components 
associated with the cathode circuits of VI and V3 
can now be added, referring to Fig. 5 for correct 
method of wiring VR1 in order to ensure that the 
volume control works in the correct " sense" 
(clockwise rotation giving increased volume). 

Last of all the " signal path " must be wired in. 
Starting from the aerial socket and including the 
various coils and capacitors as shown on the circuit 
diagram right through to the anode of V3. 

Fig. 3 clearly shows the tag connections to the 
Wearite coils and these numbers are repeated on 
the theoretical diagram (Fig. 1), while Fig. 4 clearly 
shows the method of wiring up the wavechange 
switch. It is this latter that is most likely to puzzle 
the beginner, but if it is tackled methodically, 
working steadily round the tags of the switch in 
order, no trouble should be experienced. 

As was mentioned earlier, the trimmer capacitors 
TC1, 2, 3 and 4 are sweated directly to the coil 
tags, while the large value reaction trimmers TC5 
and TC6 are mounted on a small fixing bracket cut 
from scrap aluminium and mounted on the front 
chassis runner as close to the coils as possible. 

TESTING AND ALIGNMENT 

Unscrew all trimmer capacitors approximately 
three full turns from their "fully screwed up_' 
position. If a meter or continuity checker is 
available test for any possible shorts between the 
h.t. line and chassis and verify that there is con- 
tinuity between the main h.t. supply (pin 8 of 5Z4), 
through the smoothing circuits, to the anode and 
screen grid pins on V1, V2 and V3. 

If no meter is available it will be as well care- 
fully to check overall wiring once again. Insert 
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all valves except V4, connect up to mains supply 
point and switch on. The pilot bulb(s) should light 
up immediately and the valve heaters glow in a 
few seconds. Naturally, if "metal" valves are used 
in VI and V2 positions, the heater glow cannot be 
seen, but after a couple of minutes or so the outer 
envelope of these valves should feel warm to the 
touch. 

If all is well switch off, insert V4 and again 
switch on. Watch carefully for any signs of stress 
in V4; if there is a " tizzing " sound, or signs of 
flashing as V4 warms up, switch off immediately 
as you have a short -circuit between the h.t. line 
and chassis at some point which must be put right 
before proceeding. 

If the above test proves satisfactory turn up the 
volume control VR1 to maximum and insert an 
aerial in the aerial socket when, on swinging the 
tuning capacitor across the dial, some stations will 
almost certainly be heard. If no sign of life, 
gently tap the metal blade of a screwdriver on to 
pin 5 (the control grid) of V3, when a steady hum 
should be audible from the loudspeaker. Now 
transfer the screwdriver to pin 5 of V2, when a 
much louder hum should result. Finally, tapping 
the screwdriver on the aerial socket should produce 
a loud click in the speaker. Try this test with the 
wavechange switch in both positions. 

If at any of the above test points the expected 
response is not obtained, investigate the wiring to 
that particular valve stage for possible errors or 
faulty components. Naturally, if a test meter is 
available, voltage readings taken at the valve 
electrodes will quickly reveal any faults. However, 
it is more than probable that in the case of a 
simple receiver of this sort first -time results will 
be achieved. 

Set the wavechange switch to medium waves 
(clockwise) and endeavour to tune in a station near 
the low wavelength end of the dial such as Radio 
Luxembourg (or even the BBC Light Programme) 
and adjust the trimmers TC1 and TC3 for maxi- 
mum volume consistent with reasonably accurate 
indication on the tuning dial. Reduce the volume 
with VR1 so that the effect of small changes in 
volume are more easily noticeable. 

Having done this, swing the ganged capacitor 
across the full range of the medium waveband, 
when a number of stations should be receivable at 
their correct dial indications. Now select any 
weak transmission and gradually screw up the 
medium wave reaction trimmer TC3; there should 
be a noticeable increase in signal strength until a 
point is reached where the set bursts into self - 
oscillation. Slacken the trimmer sufficiently to 
stop the oscillation and then swing the tuning back 
and forth across the dial. If at any setting the set 
tends to go into Oscillation, slacken TC3 a little 
further. Now switch over to long waves and locate 
the BBC Light Programme on 1,500 metres. 
Adjust TC2 and TC4 for maximum volume at 
correct dial setting and screw up reaction trimmer 
TC6 until just below point of oscillation. Ensure 
that the receiver is stable at all settings of the 
tuning capacitor and alignment is then complete. 

AERIAL AND EARTH 

The type and position of aerial used will have 
a marked effect on the ability of the receiver to 

-continued on page 865 
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Simple 

Impedance and 

Reactance 

Calculations 
BY G. A. W. PARTRIDGE 

CONTINUED FROM PAGE 745 OF THE DECEMBER 
ISSUE. 

CHECKING the impedance of a coil or the 
reactance of a capacitor may prove necessary 
from time to time. The impedance is the total 

oresistance an inductive or capacitive circuit offers 
to alternating current. The resistance that a capaci- 
tor offers to d.c. can be regarded as infinite, so 
only its reactance is considered here. 
Inductor Measurements 

There are instruments such as impedance meters 
for this purpose, but they are rather expensive, so 
for reasonable accuracy the simple ammeter and 
voltmeter method when applied to coils is most 
suitable. Fig. 6 illustrates the basic circuit. The 
impedance (Z) is equal to the voltage divided by 
the current in amperes. 

i 
Aç supply 

Z 

Fig. 6: The basic circuit for inductor measurements. 
It is obvious that such a circuit needs consider- 

able modification. First, the voltmeter will have 
'to be extremely sensitive. In other words it will 
hgve to have a very high internal resistance. For 
this reason an electronic voltmeter or a calibrated 
oscillograph will have to be used. Second, a low 
re ding milliammeter or in some cases a micro - 
lammeter will be necessary to measure the small 
.current. 

Failing this a non-inductive 'resistor may have 
to be connected in series with the impedance and 
the current found by dividing the voltage across 
it by its resistance. Fig. 7 shows the modified cir- 

Electronic voltmeter 

AC. supply 

o 

Fig. 7; The modified circuit of Fig. 6. 1,000,000 

cuit. The value of R depends upon the safe cur- rent consumption of the impedance. For example, 
if the current is 1mA, )t will need a 10,000íà 
resistor to give a deflection of 10V. The most 
suitable resistance is most usually found by 
experiment. 

The voltage across R is first measured and then 
the voltage across Z. The current consumption in 
amperes is: 

Voltage across R 
I= 

Resistance of R 

The impedance of Z is: 
Voltage across Z 

Z= 
The current consumption in amperes 

Milliamperes or microamperes have to be con- 
verted to fractions of an ampere for the impedance 
formula. Remember that the supply must be also 
at the frequency which the impedance will be 
operating on. Impedance varies with frequency. 

This method is suitable for low frequencies only. 
Anything above 5kc /s would usually require more 
elaborate apparatus. However, there are other ways 
of calculating impedances provided a few facts 
are known. Take the formula: 

Z= V(L2trf)' +R' 
where Z= Impedance in ohms 

L= Inductance in henries 
n =3.142 
f= Frequency in cycles per second 

R =D.C. resistance in ohms. 
The inductance may have to be measured if 

it is not marked on the coil. The d.c. resistance 
can be checked with an ohmmeter, Wheatstone 
bridge, or d.c. milliammeter and voltmeter method. 

For example, a coil has an inductance of 300 
henries and the d.c. resistance is 250 ohms. What 
is its impedance at 1,000 cycles per second? 

Z= (L2rf)' +R' 
= V(300 x 2 x 3.142 x 1,000)' +(250)' 
= 1885200 +62500 
=V1947700 

Therefore Z= 1,396í1 approximately. 

Capacitor Measurements 

Much the same idea can be applied to a capaci- 
tor. The formula in this case is: 

1 

Xc= 
27rfC 

Xc=-Capacitive reactance in ohms 
where e =3.142 

f= Frequency in cycles per second 
C= Capacitance in Farads. 

An 02µF capacitor is connected to a 100c/s 
supply. What is its reactance? 

1 

Xe= 
2n.fC 

1 

2x 3.142x100x 0.2 
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RETURN-OF-POST SERVICE 
We offer a really efficient Mail Order Service on all items stocked. All cash orders are dealt with on the day of receipt. 

* Hire purchase orders are subject to slight delay but this is kept to the absolute minimum. 

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 01 all components for the Mullard 510, 
Mullard 3-3, Mullard 2 and 3 Valve Pre -amp. Mullard Stereo. 
Mullard Mixer, GEC912 Plus. Fully detailed list on any of 
these sent upon request. 
Instruction Manuals: All Mullard Audio Circuits in "Circuits 
for Audio Amplifiers ". 9/5. GEC912, 4/6. Al] post free. 

TRANSISTORISE YOUR CRYSTAL SET 
We have two new designed for Transistor amplifiers which can 
be used to greatly improve the signal from any crystal set. 
RLD4 Kit, one stage 10/6; RLD5 Kit, two stage 17/6, both post tree 
The kits are easy to build and very detailed instructions are 
supplied. Leaflet available. 

ARMSTRONGEQUIPMENT 
TUNER AMPLIFIERS 

Hire Purchase 
Cash Price Deposit Mthly /Pmts. 

Model 227 Stereo .. .. £48.15.0 £9.15.0 1^ of £3.11.6 
Model 227M Mono E33.18.0 £6.18.0 12 of £2. 9.6 
Model 226 De Luxe Stereo .. £56. 0.0 211. G.0 12 of £4. 2.6 
Stereo 55 Stereo £29.18.0 £5.18.0 12 of £2. 4.0 

12 of £1.11.2 

12 of £1. 9.11 
12 of £1.17.11 

NEW MULLARD CONDENSERS 
Mullard Miniature Foil and Polyester condensers as used in the 
latest TV and Transistor sets. 
Miniature Foil. 30 volt working for Transistor sets..01mfd, 
7 }d.; .022mfd, 9d.; .047mfd, 9d.; .lmfd, lid. 
Polyester Tubular Capacitors. Moulded outer case designed to 
withstand accidental contact with the soldering iron. Tolerance 
10 %. 125v. range:.01mfd, .022mfd..047mfd, all 9d. each..lmtd. 
1/2; .22mfd, 113; .47mfd, 1/6; lmld. 3' -. 
400v. range:.001mfd, .0022mld, .0047mfd, .01mfd, .022mfd. all 9d. 
each. .047mfd, 1/2, .lmfd, 1/3..22mfd, 1/6, .47mfd, 215. Postage 
extra. 

MINIATURE ELECTROLYTIC CONDENSERS 
Latest miniature types by Mullard and Radio spares. 
RADIO SPARES. All 15 volt, 2mfd, 4mfd, 5mfd, 8mfd, lomfd, 
16mfd, 32mfd, 50mfd, 100mfd, all 2/3 each. Postage extra. 
MULLARD. 2mfd, 10v. 1/9: 4mfd, 4v. 1/9; lomfd, 16v. 1/8; 16refd. 
10v. 1 /8; 25mfd, 4v. 1/8; 25mfd, 25v. 1/3; 32mfd. 2.5v. 11/8; 32m1d, 40v 
1/8. 

"SYNCHROTAPE" RECORDING TAPE 
Low priced British tape, all reels fitted with leaders. 
Standard Play: 600ft. (5") 13/6: 850ft. (5l") 17/ -: 1,200ft. (7') 21 / -. 
Long Play: 900ft. (5") 17/ -: 1,200ft. (53 ") 201 -: 1.8001t. (7 ") 30/-. 
All Post Free. 

TAPE RECORDING EQUIPMENT 
TAPE DECKS litre Purchase 

ALL CARRIAGE FREE Cash Price Deposit Mthly /Pmts. 
COLLARD STUDIO, latest 
model. Two track.Bradmatle 
Heads . .. . £10.19.6 £2. 3.6 12 of 16 /4 
Four Track, Marriott Heads 217.17.0 23.12.0 12 of 26/2 

MARTIN TAPE AMPLIFIER KITS 
Tape Amplifiers 
For Collaro 8311 -V 2 -Track £11.11.0 8311-4 V 4 -Track £12.12.0 
Tape Pre -Amplifiers 
For Collaro 8312 -CP 2 -Track 28.8.0 8312 -4-CP 9 -Track 29.9.0 
Drop through assembly for mounting 8312 Pre -Amp under Collaro 
Deck, 21.11.6. 
Carrying Cases with speaker. For Collaro Deck and 8311 Ampli- 
fier 25.5.0. 
H.P. TERMS available on decks, amp, and case:). Ask for quote. 

MULLARD TAPE PRE -AMPLIFIER KIT 
We stock complete kits and all separate components for the 
Mullard Tape Pre -Amplifier. Fully detailed list available. 

LOUDSPEAKERS 
GOODMANS: Axiette 8ín., 25.5.7: Axiom 10in., £6.5.11; 12in. 
Axiom 201, £10.7.0: 12in., Axiom 301, £14.10.0. 12in., Audiom 
:1 Bass, 28.14.0: 12ín., Audiom 61 Bass, £13.14.0; Trebax 
Tweeter. 26.4.0: NO5000 Crossover unit, 21.19.0. 
WHITELEY: 11E1016 10in., £7.0.0; HF1012 10in., £4.7.6: 
11F016 8in., £8.0.0; T816 8fn., £5.13.6: TIO Tweeter, £4.8.3 T359 
Tweeter, £1.10.8: CX3000 Crossover unit, 21.11.6: CXI800 
Crossover unit, £2.0.0. H.P. Terms available on all speakers. 

R ADIOGRA51 ( HASS!S 
Model AF208 A51 /I M.. . £21. 4.0 £4. 

TUNERS 
Model T411 FM ., £20. 8.0 £4. 
Model ST3 51k 2 A111 /FM £25.12.0 £5. 
Makers' literature available on any item. 

4.0 

2.0 
2.0 

STEREO COMPONENTS 
Morganite ganged potentiometers as specified for the Mullard. 
circuits. * Log /Anti -Log, 500k, 1 meg., 2 meg. * Log /Log, 50k, . 250k, 1 meg., 2 meg. * Lm /Lin 250k, 500k, 1 meg. 2 meg. All 
each. Postage extra. 

TRANSISTORS 
MULLARD. Current production types. not rejects. All to 
makers' boxes. Postage 3d. on each. 
AF114, 11 / -: ÁF115, 10/6; AF116, 10 / -: AF117, 9/8; 0C44, 8/3; 0C45 
8 / -; OC70 and 0071, 6/6: 0072, 8/-; 0072 Matched Pairs. 16 /-: 
OC78, SI : 0081, 8& -: 0C170. 8/6; 0C171, 9/-. Any other Mullard 
type obtained promptly. Ask for quotation. 

JASON F.M. TUNERS 
We stock all parts needed for the construction of these excellent 
tuners. All parts can be supplied separately but we can offer 
attractive reductions in price if all items are purchased Lt same 
time as 'ollows. 

FMTI, £6.12.6; FMT2 (less power), £7.15.0. 
FMT2 (with power), 29.12.6: FMT3 (less power), 29.9.6. 

FMT3 (with powerJTV 
/2, 

), 211.7.6. 
£14.12. 

Me6. rcury 2, £10.14.8. 

Hire Purchase Terms available. Ask for list. 
P.W. STRAND, MAYFAIR & SAVOY UNITS 

the stock parts for the P.W. Strand Amplifier, Mayl:.tr Pre -Amp 
Wier and Savoy FM Tuner. Detailed price lists are available. 

LATEST TEST METERS 
Hire Purchase 

Cash Price Deposit Mthly/Pmts. 
AVO Model BMark D .. £24. 0.0 24.16.0 12 of 21.15.2 
AVO Model 7 Mark H .. £21. 0.0 24. 4.0 12 of 21.10.10 
AVO Multiminor Mark 4 .. £9.10.0 21.18.0 12 of 14/4 
T.M.K. TP10 .. .. .. 23.19.6 £1. 3.6 3 of 21.2.0 
T. M.K. TP5S .. .. 25.19.6 £1.7 5.6 3 of 21.11.4 
T.M.K. Model 500 .. 28.19.6 £1.15.6 12 of 1318 
TAYLOR MODEL l27Á 210.10.0 £2. 2.0 12 of 15 /8 
CARY AID.. .. (Post 1 /9) 24.17.6 £1. 7.6 3 of 21.6.8 
CARY B-20 .. £2. 6.0 1 of 21.13.4 
CABY M -1.. .. (Post 1/3) £2.14.0 - - 
Full details of any of the above supplied free on request. 
The AVO models 7 and 8 are both latest models from current pro- 
duction -not to be confused wish Government Surplus. 

OUTPUT TRANSFORMERS 
GILSON: W0696A, W0696B, 50/6. Post 2/6. W0710, 55/6, poet 2/6. 
W0892, 62/3, post 2/9. W0767. 27/ -, post 1/6. W01796A. 57/6, post 2/6. 
W01932, 84/ -. post 3/ -. 
PARTRIDGE: P3667. 75/s, post 2/9. P4131. 751 -, Post 2/9. 
PARMEKO: P2629. 47/6: P2642.45/- ;P2643, 47/6. All plus post 2/9- 
P2641, 29/6, Post 2/-; P2928, 17/ -, post 2/-; P2932. 41/-, post 216. 
ELSTONE: OT /ML, 49/6, Post 2/9; OT/3. 27/6, post 2/6. 

MAINS TRANSFORMERS 
GILSON: W0741A, 63/ -. post 41 -; W0839, 48/9, post 2/9; W01398, 
58/6, post 3/6; W01288, 58/ -, post 3/6; W01566. 80 / -, post 4,6; W01341. 
Choke. 36 -, post 21 -. 
PARMEKO: P2621, 35/ -. post 2/9; P2630, 54/9, post 3/3; P2644, 
76/6. post 4 / -; P2630, 41/- post 3/ -; P2P31, 56 /f, post 3/3. 
ELSTONE: MT /MU. 49/6, post 3/3; MT3 /M, 3816. post 3/ -; MT /510, 
46/3, post 3/3. 

GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS Hire Purchase 
ALL POST FREE Cash Price Deposit Mthly/Pmts. 

RECORD CHANGERS 
GARRARD AUTOSLIM 

(Mono PU) . £7. 2.6 £1. 6.6 12 of 11/2 
GARRARD AUTOSLI M 

De -luxe ATO (Mono PU) .. £11. 9.0 £2. 6.0 12 of 16/11 
GARRARD AUTOSLIM 

AT6 (Stereo /Mono PU) . £12. 5.4 £2. 9.4 12 01 18 /- 
B.S.R. UA14 (TC8 Mono PU) 26.19.6 £1. 7.6 12 of 111 - 
B.S.R. UA14 Monarch 

(TC8S Stereo /LP /78) 27.19.6 £1.11.6 12 of 12/4 
R.S.R. UA16 (TC8 Mono PU) £7.19.6 £1.116. 12 of 12/4 
B.S.R. UA16 

(TCOS Stereo /LP /78) .. £8.19.6 21.15.6 12 of 13/9 
SINGLE RECORD PLATERS 

B.S.R. TU12 (TC8 Mono PU) £3.17.6 £1. 4.6 3 of £1.1.0 
B.S.R. GU7 (TC8 Mono PU) .. 24.18.8 £L 8 8 3 of £1.6.8 
GARRARD SRPIO 

(Mono PU) 
TRANSCRIPTION UNI751.12.11 

3 of 21.9.0 

GARRARD 431F (GC8 PU) 216.12.6 £3. 6.6 120f 21.4.5 
PHILIPS AGI016 (S /M PU) £12.12.0 22.10.0 12 of 18 /6 
Many of the above can be supplied for stereo working. See our 
Gramophone Equipment List for details. 

* TERMS OF BUSINESS 
Cash with order or C.O.D. We 
charge C.O.D. orders as follows: 
Up to £S, minimum of 4/2. Over £5 
and under £10, 218. Over £10, no 
charge. Postage extra on CASH 
orders under £5 except where 
stated. Postage extra on over- 
seas orders Irrespective of 
price. 

WATTS RADIO 
(MAIL ORDER) LTD. 

54 CHURCH ST., WEYBRIDGE, SURREY 
Telephone: Weybridge 47556 

Please note: Postal business only from this address 
Callers welcome by appointment 

* AIRE PURCIIASE TERMS 
Available on any item. Repay- 
ments over `s, 6 or 12 months as 
below. Three months: Deposit 6/- 
in the £. Service charge 5 %. 
minimum charge 10 / -. Six 
months: Deposit 5/. in the £. 
Service charge 74 %. minimum 
charge 15/ -. Twelve months: 
Deposit 4/- in the £. Service 
charge 10 %, minimum charge 
20/ -. 
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Easy -to -make cabinets to house your hi -fi 
1 Tape deck/record storage 

2 & 5 Loudspeaker 
3 Record storage 

4 Radio /record player 

These easy -to -make sectional units 
are part of an outstanding new 
range of designer -styled cabinets 
for high fidelity sound equipment. 
They are the direct result of a close 
collaboration between well -known 
industrial designer Frank Guille 
Des RCA FSIA and Percy Wilson MA. 

technical editor of "The Gramo- 
phone" and prominent authority on 
acoustical engineering. 
The cabinets which will house almost 
any combination of Hi -Fi equip - 
ment have been especially designed 
for making in Vipboard. Vipboard 

1 

Is a fine quality board with superior 
screw -holding qualities; specifi- 
cally made for easy and economical 
furniture -making within the home. 
It comes in 20 standard sizes, fully 
veneered on all surfaces and ready 

to polish. No special skills are re- 
quired, and you need only basic 
household tools. Total cost of Vip- 
board for the cabinets shown above 
is £24,4.3. The individual cabinets 
cost from £3.1.9 (units 2 and 5). 

Vipboard fully veneered chipboard with the natural wood finish 
Find out how you can choose and build the units best suited to your Hi -Fi requirements -at a fraction of their 
'shop price ".Ask for Free Instruction Leaflets and the Vipboard Furniture Brochure at your local Vipboard 
stockist, or write to: Vipboard Division, G.W.E. Boards Limited, 6 John Street, London WC1. Holborn 8421 

VALVES FOR RADIO. TV AND AUDIO APPLICATIONS 
AB valses old by m are órat quality, unused sad roaranteed for 

throe months. 
HE= ORDERING BY MAIL, PLEASE ADD 2/6 IN THE 6 FOR 
HANDLING. MINIMUM CHARGE 1 /6. 
042 Ci- 
0AE 11/- 
0B2 S/- 
058 6/- 
003 5/6 
ODE 5/- 
LA70T 8/- 
10201 7/- 
1D5 7/6 
1060T 7/- 
1H5GT 8/- 
116 17/. 
1NOGT ß/- 
1R5 5/- 
184 5/- 

165 4// 

112A 7/. 
1122 7/- 
2CW4 14/- 
2021 6/- 
219 1/- 
3A4 4/- 

Eß7 5/- 
3528 15 /- 
304 4/- 
3E29 50/- 
3Q4 6/6 
3(250T 
384 

7/6 

ß540Y Sl- 
61340 51- 
5U4GB 5/r 
514 8/- 
5130 4/- 6307 5/- 
558 61- 
57A 5/- 
5240 7/6 

áAÁ° 6/- 
4,4134 6/6 
BAB/ 4/- 
BAC7 8/- 
ßA(47 2/- 

6AH6 11/- 
OAKS 5/- 
SAE6 7/- 
BALS 8/. 
4AM6 4l- 
8AQ3 et- 
BARB 6/- 
6A86 6/- 
64870 22/6 
6416 4/- 
6408 7/- 
6AV6 6/- 

éáé 6Ì- 
88A6 4/9 
81156 6/- 
63626 7/- 
62.16 8/- 
6)3Q7A 8/- 
62E7 11/6 
6BR8 5/- 
627'6 9/- 
6BW7 9/- 
6C60T 6/- 

éG Ì- 
60116 6/- 
60D60A 

le/- 
6CL6 10/- 
6C88 7/8 
60W{ 14/- 
604 16/- 
6084 15/- 
6E18 6/6 
6F17 6/- 
634 9/- 

6370 6/- 
611601 e/- 

4%. 
BI- 
8l- 
e/- 

- 
6/- 
6l- 

6380 
616 
61.80 
ßL18 
6N7 
6Q70 
627 
4807 

68L76T 5/. 
68N70T 4/6 
66Q76T 6/- 
60401 9/6 
6,76 9/- 
6160 4/- 
6V60T 6/6 
614 4/- 
6I50 4/8 
8166T 5/6 
6160 6/- 
8E4 6/- 
10D1 7/- 
10P14 12/- 
12AH8 11/- 
124T'6 bi- 
12A17 4/- 
12407 5/- 
12A17 e/- 
19AY7 10/- 
1284A 9/- 
128A6 6/- 
128E8 5/- 
121357 8/- 
12E8 10/- 
12Q70T b/- 
19807 8/- 
12837 6/- 
125Q7 10/- 
19B06G16/- 
9011 14/- 
20P1 14/- 
261e86T SU- 
268411 6/6 
2626 7/8 
267,601 8/6 
9807 7/- 
30E6 e/6 
80P39 14/- 
30PL1 10/6 
85L60T 7/- 
35W{ 6/- 
85Z40T 6/- 
38Z60T 6/- 
5035 8/- 
5006 6/8 
500D6085/- 
501601 6/6 

8ßA2 
807 
814 
832 
866A 
884 
954 
955 
957 
958A 
959 
5870 
5763 
6146 
9002 
9003 
5.51 
4Z81 
AZ41 
CIC 
CL33 9/- 
CY31 6/6 
DAM 8/- 
DAF91 4/6 
DAF92 8/- 
DAF98 6/- 
DF91 3/- 
DF96 6/- 
DE32 8/- 
D391 5/- 
0592 8/8 
D396 618 
01,33 7/- 
DL96 12/6 
0196 8/- 
DM70 6/- 
0186 8/- 

55/- 

20/- 
20/- 
14/- 
10/- 
bf- 
8/- 
5/- 
4/- 
8/- 

10/- 
10/- 
27/6 

SI- 
7/- 
9/- 

6/6 
5/- 

168800 14/- 
E180F 16/- 
EABC80 6/- 
EA F42 8/6 
EBC41 6/9 
EB081 6/6 
EBC90 4/- 
EBC91 8/- 
EBF80 6/6 
EBF88 7/8 

11111,89 6/9 
EBL1 11/- 
58121 11/- 
E0040 9/- 
E0084 8/8 
ECC85 6/6 
EC088 10/- 
ECF80 7/6 
ECF82 7/- 
HAMM 10/- 
50585 10/. 
50E143 9/- 
Eca81 e/- 
ECH83 7/6 
ECL80 8/- 
ECL82 7/6 
ECL83 10/- 
ECL88 10/- 
EF87A 8/- 
EF40 9/- 
EF41 8/9 
EF42 el- 
EF80 
EF85 6/- 
EF86 8/- 
EPOS 4/8 
EF94 7/- 
EPOS 6/- 
EF98 10/- 
6E163 8/- 
EF184 8/- 
EH90 7/3 
5133 9/- 
111134 10/- 
5136 10/- 
EL37 17/6 
2186 17/6 
5141 7/8 
E1,42 8/- 
EL81 8/6 
EI.83 7/- 
EL84 5/ 
ELM 
EL80 
EL821 
E11180 
BM81 
25104 

7/6 

8/8 
7/6 
8/- 

Z & I AERO SERVICES LTD., 
Retail Shop: 85, TOTTENHAM COURT ROAD, W.I 

Tel. LANgham 8408 
Head O¿4ee and Ware.00eo note In seas Premises al: 44A WESTBOURNE GROVE, W.O. 

Tel. PARK 5641/2/3. 
Please send ALL eorrespondenee and Mail Orden to the Need OBee. 

EM85 
5151 
141,81 
EY84 
EY88 
EZ40 
EZ41 
EZ80 
EMI 
0530 
OZ32 
0Z34 

5/- 

9/- 
7/6 

8%8 
66 
5%8 

4/6 
10/- 
10/. 
10/- 

ET68 151- 
578 15/- 
P4BC80 71- 
PC97 
PC084 
PCC85 
PCC88 
PCCB9 
PCF80 
PCF82 
PCF84 
PCF88 
PCL81 
PCL82 
PCL83 
PCL84 
PCL85 
POL88 
PI.36 
71,38 
01.81 
71.82 
PL83 
PL84 
PL500 
PY33 
PY80 
PY81 
PY89 

8/6 
5/6 

10/8 

15/6 
8/8 

10/- 

8/8 
8/3 

7/6 

16/- 
7/- 
5/6 
6l- 
8/6 

18 /- 
10 /- 

5%6 
6/- 

PY83 6/- 
QQV02-6 

45/. 
QQ V 03-10 

85/- 
ELIO 12/6 
TT15 36/- 
U22 7/6 
U25 11/- 
U50 6/- 
U76 5/ 
U251 12/6 
U281 18/- 
0282 14/- 
0301 12/- 
0801 20/- 
U4BC80 8/- 
UAF42 8/- 
UBC41 6/6 
UBC81. 7/- 
UBF80 8/8 
UBF89 7/- 
UBL21 11/- 
UCC84 9/- 
UCO85 6/6 
UCF80 9I8 
00521 8/6 
UCH42 7/- 
UCB81 7/- 
1701.82 8/- 
DCL83 10/- 
0541 7/6 
UF42 7/- 
UF80 8/6 
UF83 7/- 
UF86 12/- 
UF89 8/- 
111.41 7/6 
01.04 6/- 
UY21 8l- 
UY41 6/8 
11.186 6/- 

SELENIUM RECTIFIERS 
CONTACT COOLED, 230VAC 300mA Halt Wave . 3/6 
Ditto Centre Tapped 4/- 
CARTRIDGE, MINIATURE WIRE ENDED, D1601, 

230VAC (resistive) 15mÁ 
CENTRE TAP B.T.C. 80 -mA RECTIFIER BTACEB: 27.V 

2/- 

AC, 3/8. 180V AC, 6/6. 220V A(3, 7/- 

GERMANIUM JUNCTION STUD MOUNTED RECTIFIERS 
0.1515, 300 p.i.v., lA max .. .. .. .. .. 8/6 
037M, 80 p.l.v., lA man. .. .. .. .. .. 8/6 

SILICON JUNCTION MAINS RECTIFIERS 
MULLARD 84100, 700 p.l.v., 450 mA, DC .. 8/. 
LUCAS DD058, 800 p.i..., 500mA DC subminiature par 

than }lo. di..) .. .. .. ., 12/6 

2.25 WATT ZENNER DIODES 
VR 425 (3.9 to 4.6V); VR 475 (4.4 to 6.1V); VR 525 (4.9 to 
5.8V); VR 575 (5.4 to 6.1V); VR 825 (6.9 to 8.8V); VR 7B 
(6.4 to 7.6V); VR 9B (8.4 to 9.6V) all at 6/6 each. 
VR 10B(0.4 to 10.6V); VR 11R(10.4 to 11.6 V) all at 7/- eaoh 

TRANSISTORS 
MOLLARD 
0028 17/6 0071 ,. 5/- 0078D , 

_ 

7)- 
0035 10/- 0072 .. 8/- 0031 7/- 
0044 6/- 0073 8/- 000ID 7/- 
0045 6/- 0076 6/- 90139 ,. 12/- 
0070 6/- 0078 7/- 00170 8/- 
B.C.A. 25410 (I.F. 465 kc/s) .. .. . 4/8 

2N412 (540 -1600 kola mixer) ., .. 4/3 
MICRO ALLOY V.B.F. TRANSISTORS 
MAT1O1 (60 roc's) 8/6 MAT121 (120 me /s) 8/6 
SUBSTANDARD TRANSISTORS: These are perfectly e,dtahlr 
for most application where maximum gain is not required. 

0044 ,. 2/3 0045 ., 8/8 

CATHODE RAY TUBBS 
2AP1 86/- 3051 80/- YCR97 40/- 
8AP1 22/6 5FP7 ,. 10/6 VCRI88 , 60/- 
30714 .. 15/- 51157 .. 60/- VOR617 B ne C 40/- 
SEPT .. 18/- 7577 ., 15/- ACH10 .. 20/- 

Electromagnetic 



January, 1964 

1,000,000 

2x 3.142 x 100 x 0.2 

1,000,000 

PRACTICAL 

125.68 

Therefore Xc= 7,956íZ approximately. 
These formulae are suitable for a.f. and r.f. 

circuits, but the results must be regarded as 
approximate, especially on the higher frequencies 
due to stray capacitances and inductances. 

IMPEDANCE TRIANGLES AND L.F. COILS 
Testing low frequency coils can be very inter- 

esting as well as instructive. Such work is also 
necessary when the efficiency of a coil is in 
question. The impedance triangle can be used to 
find out all sorts of information without using 
expensive apparatus. Fig. 8 shows how it adds 
up the three great resistive quantities. 
Fig. 8: The impedance 
triangle. 

D.C. resistance (R) 

AC. 
resistance 
Reactance 

(XL) 

Fig. 9: The circuit required to provide the measurements 
used in the impedance triangle. 

R represents the resistance the coil offers to 
d.c. only. This is due to the length and cross 
sectional area of the wire that makes up the coil. 
XL known as the inductive reactance is the 
resistance to a.c. due to magnetism. Both these 
quantities make up the impedance (Z). 

The angle O is also important. It tells us about 
the efficiency of the coil. The greater the angle the 
less efficient it is. 

Fig. 9 illustrates the circuit required to determine 
tùese measurements. The coil to be tested is con- 
nected to a suitable voltage at the required 
frequency through a resistor (R) of known value. 
The voltage (e) across the coil is checked and the 
current found by measuring the voltage (E) across 
the resistor (R). 

E I=- 
Now the impedance is calculated from: 

e 
Z =- 

I 

WIRELESS 845 

The d.c. resistance of the coil can be checked 
with an ohmmeter after disconnecting it from the 
a.c. supply. 

We now know two sides of the triangle. The 
reactance can be found from: 

XL= VV-r2 
All sides of the triangle are now known. 
The power factor which is the cosine of the 

angle O is found by: 
r 

Cos 0 =- 
Z 

The nearer the power factor comes to one the 
greater is the efficiency of the coil. 

Finally, the inductance in henries is: 
XL 

L =- 
2ef 

where n =3.142 
f= frequency in cycles per second. 

Here is an example: 
A coil is tested at a frequency of 50c /s. The 

resistor R is 10062 and the voltage (E) 
developed across it is 30. The voltage (e) across 
the coil is 150, while its d.c. resistance (r) is 450f1. 

The current (I) flowing through the coil and 
resistor is 

E I=- 
R 

30 

100 

3 =-or 0.3A 
l0 

The impedance is: 
e 

Z =- 
I 
150 

0.3 

=500n. 
The reactance is: 

XL= Z' -r' 
_ (500)2- (450)' 
= 250,000- 202,500 
= 47,500 
=218e approx. (by logs). 

The power factor is: 
r 

Cos O =- 
Z 

450 

50 

9 

10 
=0.9 power factor. 

This is a very efficient coil. 
The inductance is: 

XL 
L =- 

2nff 
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217.9 

2x3.142x50 
217.9 

314.2 
= 0.69H. 

We have now completed the impedance triangle 
which gives us useful information about the coil 
we have tested. 
IMPEDANCE TRIANGLES and CAPACITORS 

It is obvious that the impedance triangle cannot 
really be applied to a capacitor alone. First of 

all a good capacitor 
would have almost 
infinite resistance to d.c., 
so the base of the triangle 

Capacitive (Fig. 10) would be 
reactance undecided. The power 
xc factor would be at almost 

zero lead, so the angle O 

would be about 90 deg. 

Fig. 10: The impedance 
triangle as applied to 

R capacitors. 

A capacitor can, however, be tested with a 
known non -inductive resistor connected in series 
with it, as shown in Fig. 11. The capacity is 
measured on a capacity bridge and the capacitive 
reactance (Xc) calculated from 

1 

Xc =- 
21rfC 

where f= frequency in cycles per second. 
C = capacity in farads. 

Two sides of the triangle, Xc and R are now 
known. The third side Z is calculated from: 

Z= ,R' +Xc' 
This gives the correct impedance of the circuit. 

Now this impedance is checked directly. The 
correct impedance (Z) has only so far been calcu- 
lated. It remains to be seen if the circuit really 
has this value. 

The voltages Es and E are carefully measured 
with a valve voltmeter. 

Es R Z=-x- 
I E 

Es R 
A good capacitor should have -x- equal to 

I E 
4/R'4-Xc' or very close to it. 

The correct power factor of the circuit can be 
calculated from: 

R 
Correct power factor = 

JR' +Xc' 
The actual power factor will be: 

R 
Actual power factor = 

Es R -X- 
I E 

Here again both calculations should be much 
the same. 

For example: 
A capacitor is found to have a value of 0.01µF 

and it is connected to a non -inductive resistance 
of 1,00051. The circuit is connected to a 100V 
50kc /s supply (Fig. 11). 

Before starting the test calculate the correct 
capacitive reactance: 

1 

Xc =- 
2rrfC 

1 

2x3.142X50X1,000x0.01 

'1,000,000 
1 

3142 
1,000,000 

0.003 
= 33351. 

Now calculate the impedance 
Z= R' +Xc' 

= (1,000)' +(333)' 
= V1,000,000 + 110,889 
=4/1,110,889 
=1053 (by logs). - E -a4 

AC, 

supply 

Fig. 11: The test circuit for a capacitor. 

The circuit is checked with the valve voltmeter. 
Es is found to be 100 and E 90V. The actual 
impedance is: 

Es 

Es R Z=-x- 
I E 

100 1,000 o -x- 
1 90 

=1,111íl. 
There is a difference of 58f1, which is pro- 

bably due to leakage in the capacitor. 
The correct power factor of the circuit will be: 

Correct power factor = 
R 

R'+Xc' 
1,000 

1,053 
0.95 lead. 

The actual power factor of the circuit is: 
R 

Actual power factor =- 
Z 

1,000 

1,111 
=0.90 lead. 

The difference in the correct and actual power 
factors is very close, which is quite good. A large 
difference would indicate a faulty capacitor. 
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HAWAIIAN PORTABLE 
PLAYER 

Uses unique pick -np 
mit, turntable and 
speaker to give amazing 
volume and reproduc- 
tion without the use of 
valves or transistors. 
Battery operated, playa 
up to 12m. recorde at :3331, 
or 45 r.p.m. 
Separate fine 
speed and vol- 
ume controls. 
45 r.p.m. adap- 
tor. Plastic 
cabinet. Fully -ara 

waterproof 
with carrying 
handle d record storage compartment. 
Size 9in. dia. x 36in. deep. £5196 Weight 2 lb. 9 ore. PRICE J . . 

RECORD 

PRACTICAL WIRELESS 

This month's 
bargain 

0000000 00000000000000 
No. 19 TRANSMITTER RECEIVER 

Trans /Receiver 
covers 2 -8Mc /e. 
(150 -37 metres m 
two bands). Be. 
an Intercom, am- 
plifier. Designed. 
for 12 and 24 volt 
operation. Uses a 
6 -valve suuperhet 

receiver, I.F. being 465Ke /e, and a 6 -valve 
transmitter designed for voice and C.W. opera- 
tion. Incorporates test and tuning meter for 
voltages, serial loading and current tests. Panel 
controle: frequency tuning, P.A. tuning, gain 
control, MCW, CW, R/T switch. Het -tone 
netting. Off-on quench aerial, AYO LT-HT- 
drives 

ONLY 52I6 no P.& P. 
INSTRUCTION HANDBOOK 8/6. Whip Aerials 
(U.B.AJ 10ft 7/6 P.& P. 2/6, lift 41- P.& P. 113, 

000000400000000040000' 
TRANS. RADIO TUBULAR SPEAKER 

Booster Speaker. 
Plugs into ear- 
piece socket of 
most radios and 
tape recordera 
Gives double the 
volume and a 
hi-fi stereo effect 

RF FIELD INDICATORS 
Designed for 
checking the rad- 
lotion from 
transmitting 
antenna. The 
sensitivity can 
be controlled by 
adjustment of 
panel control, the 
antenna length, 
or by increasing 
distance from the 
radiator Frequenti lena 1- 180M6/a 
2000A D.C. 

B47 

O O O . 00..50.00' 
HEAVY DUTY RF CHOKES on STAND 
Suitable los tranmitting circuits. 

P.& P. 1/6 4111 
MOVING COIL HEADPHONES AND MICRO- 
PHONE ATTACHED. Suitable for 

5/ 19 set. Not new. P.& P. 2/s. 
000000000 0004020.0050.> 

OSCILLATOR TEST SET No. IO 

Enabling the equip- 
ment to be used from a 
telephone line, etc., 
230 volte A.C. Input 
having an Internal 
F.W. HT supply test- 
ing unit. 

; > 0 O C O - . . . . 37/11 p7tr7/a 
that will amaze you, alza 
Approx. 9 z 2f in. PRICE 

P.ffi P. 
J SONA SINCLAIR SLIMLINE 

Gives choice of British and 
European programmes with 
staggeringly good quality and 
selectivity. Building le easy 
and interesting, and as well 
as providing superb listening 
through the earpiece, the 
"ASmllne" makes a wonderful 
radio jack. FULL coverage 
of medium waveband. 
Extremely robad 49 /6 
construction 7 {{I 

RADIO HEADPHONES 

O 0 0 4 0 0 4 0 0 0 0 0 0 G 0 0> < - 

>o0000000000000o0 o000e 
HI -FI GT.50 RADIO JACK 

Full medium coverage. 
Ideal for all tape recor- 
ders, amplifiers, etc. No 
batteries required -lust 
plug in. Amazing recap. 
t i onfrom your e qu ipme nt. 
ONLY 29/- 
>4 4 0 0.0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 4 0 

SUPERHET RADIO CHASSIS 
These well-made chassis were made for the 
Government for Forces entertainment 
with 6K8, 6K7, 6Q7, 6V6. 
Choke smoothing slow- motion 
tuning, printed scale, 
200 -550 metres. 
BRAND NEW, 
ONLY 57/6 

Poet 6 / -. 
Cabinet with 8 in. 

to fit er 
27/6 P3/ l'. 

Balance armature type 
P.& P.2/6. 15/11 

DOUBLE THROAT MICROPHONE 

o 

o 
o 

O 

o 
0 
o 

o 
o 

o 
0 

o 
o 
O 

0 

o 
0 

o 

o 
o 

0 

000000000000000000000 
TRANSISTOR SALE 

Mullard OC 44 8 /11 P.A P. 91. 
Mollard OC 46 8/11 P.& P. 31. 
Mollard OC 71 2/11 P.& P. 3d. 
Nullard OA 81 1 /11 P.A P. 3d. 
Ediawan X020 Germanium 

diodes 1/11 P. &P. 3d. 
Transistor Holder, 3 Pin..11d, each, P.& P. Rl. 

MICRO ALLOY TRANSISTORS 
Mat 100 719 
Mat 101 836 
Mat 120 779 
Mat 121 816 

Above MATs Postage Paid. 
Ferrite Slab Aerials, suitable for Transistor 
Seta 8/- P.& P. 6d. 

000000000G00--c00000oo 
12 to 250v. CONVERTER UNIT 

100mA output, double choke smoothed, bridge 
rectified. Spare vibrator, Puse wire, battery 
clips, indicator bulbo. Absolutely 30 P.& P. 
Brand New m Makers' cartons. u ¡ 6/- 

0000000000000000000000 
HOOVER ROTARY TRANSFORMERS 

12v. Input, 500v. out- 
put at 65mA or 6v. 
input, 250v. output at 

PRICE 
a /11 P.& P. 

PORTABLE MAINS SOLDERING 
IRON 

30 watts. Features removable handle that 
covers tip and barrel. Complete 14 C P.& P. 
with lead and plug. ONLY V 60. 

, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 G 0: 

HIGH IMPEDANCE PERSONAL 
LISTENING EARPIECES 

Suitable for all types of crystal seta and 
transistor sta. 
Complete with plug. 5/11 P.A P. 6d. 00000000. 0 40000000.e. 

LEAD ACID ACCUMULATORS 
(Unspillable) 

2 volte 18 A.H. Brand new. Sise 4 z 7 z tin. 
4/11 each, 3 for 12/6. P.P. 3/ -. 

00004000.00004000000 es 0000000000000000000000000 

CHRISTMAS OFFER 

Crystal Set (all com- 
ponent e supplied) and 
l'ORTARI.E. MAINS 
COLDERING IRON. 
QOTH17/11 

P9dP. 

TRADE SUPPLIED 

COMPONENTS 
SMOOTHING CHOKES. 100mA, 10-20H 
resistance 460 ohm. Sturdy metal case. 

4/11 P.& P. 2/6. 
SMOOTHING CONDENSERS. TCC metal en- 
closed block condenser, 4f s 2f z lfin. with 
terminal. SmFd, 260v. working. Suitable for 
cross -over units. 3/11, P. &P. 1 /6. 
MAINS TRANSFORMER. Maine standard 
primary 260. 0.180v. 80mA, 8.3v. volts at 
4 amps, 6 Tolla at 9 amps. Both tapped at, 
4v. 18/11 each. P. 6 P. 2/6. 
As above 350.0.380v se. 19/11. P.& P. 2/6. 
FILAMENT TRANSFORMERS, 250 -250v. 00c /e 

primaries. 6.3v. at 2 amps. 6/11. P.& P. 1/3 
OPERATORS' UNITS. A host of valuable 
components Block condenser. Jack plug, 
socket etc.). ONLY 1/11 each. P.& P. 1/3 
PAXOLIN TAG STRIPS. (14 tage). Double 
way. 1/8 each. P.& P. ed. 
PANEL MOUNTING FUSE HOLDERS. 
Beautifully made, plastic, sturdy construction. 

2/11 each. P.& P. 6d. 
ELECTROLITTO OONDENSEBS. 0.6mFd. 
TCC. 500v. working. 1/. each. P.& P. 3d. 
MORSE KEYS. Morra key assembly No. 8. 
Key with base, sever and terminals. Complete 
with lead, jack plug, and connector. BRAND 
NEW. 6/11. P.& P. 2/3. 
OCTAL MOULDED VALTE HOLDERS, 6d., 
3 for 1 /3. 807 valve holder. 94., 3 for 2 / -. 
B7G valve holder, ceramic moulded with 
screening skirt, 94., 3 for 2/-, P.& P. an each 3d. 
CONDENSERS. Variable condenser solid di- 
electric, 0005mFd. 8 /8. P.& P. 9d. 
TRIMMERS. 0.750pF mar.. 9d. P.& P. 3d. 
CONDENSERS. 60mFd eleotrolytlo reversible 
12v. working. 1 /3. P.& P. 3d. 
1 mFd CONDENSERS. 230v. working. Suitable 
as suppressors. 1/11, P.P. 9d. 470pF, 10% 
tolerance, 750v. working. 7d.. P.& P. 3d. 5.0.00000000.4 

VERNIER DIALS 
Precision vernier dials with approx. 8 te 1{yntle. 

Surface mounting. 
Accurately centred 
metal insert for fin. 
shaft. Reads con- 
ter dockwlee 0.100 
in 180 °. 

Model T.001 
liin. dia 
Model T.502 

dia 
Model T.103 
3in. dia 

PERSONAL CALLERS WELCOME AT OUR NEW BRATICH BELOW: 

SONA ELECTRONIC CO (DEPT PWI) 
BRIGGATE HOUSE, 13 ALBION PLACE, LEEDSe TEL: 34703 

1E /O 

14/- 

16 /- 

FRENI FREED 

WITH AI.L ORDERS 
O V t; R 13.0.0 

VO W 11.1 I: Idi El VE 
.1 PORTARLE NI A I N8 
HOI.11llINR IRON. 

serme: Coeli villi orders. 

No C.O.D. under £1.10.0, 
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69gns. 

The new 
Mark 5 Series 2 
TAPE RECORDER 

... with this specification: 
4 speeds If, 3f, 71 and 15 ips- frequency correction 
at all 4 speeds -3 independent motors- excep- 
tionally low 'wow and flutter' content- double- 
gapped ferrite erase head to minimise erase noise - 
narrow- gapped record /playback head to give 
extended frequency response -pause control - 
superimpose control- recording level indicator 
(meter extra) -takes in 8f -I in. dia. reels -fast 
rewind (I200ft. in 45 seconds) -digital rev. counter. 

... and the MARK 5 Series 2 deck for 84 -in. reels. 
(and the MARK 510 Series 2 deck for 10fin. reels.) 

... and matching amplifiers 
are all available from: 

BRENELL ENGINEERING CO. LTD. 
I a Doughty St., London, W.C.I. HOLborn 7356/8 

CD 590 

Write or phone for 

full details and 

price list. 

January, 1964 

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 121 x 61 x 311n. 
* Horizontal tuning scale, size Ill x 
21in., in sliver with black lettering. 
* All stations clearly marked. * 
Ferrite -rod internal aerial. * IF 
970 Kc /s, * Operated from PP9 bat- 
tery. * Full comprehensive instruc- 
tions and point -to -point wiring 
diagram. * Printed circuit board, 
back printed with all component Plus 5/6 Postage A Pkg. 
values. * Fully tunable over medium PARTS LIST & CIRCUIT 
and long waveband. * Car aerial DIAGRAM 216. FREE 
socket. * Full after sale service. with parts. Terms C.W.O. 
Goods not despatched outside U.K. All enquiries S.A.E. 

RADIO & T.V. COMPONENTS LTD. 
21c HIGH STREET, ACTON, LONDON, W.3. 
Shop hours 9 a.m. to 6 p.m. Early closing Wednesday 

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. 

"DILEMIN" 
CONDENSERS 

These miniature solid di- 
electric condensers are only 

¡" square. The ;" dia. 
spindleprojectsf" from 
the Front Plate. Low 
loss construction pro- 
vides Power Factor 

better than .001. 

It's reliable if it's 
made by Jacksons! 

Write for literature 

JACKSON BROS. (LONDON) LTD. 
(Dept. P.W.) KINGSWAY -WADDON, SURREY 
Phones Croydon 2754 -5 Grams: Walfico, Souphone, London 
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Challenge your friends 
to 

BEAT the 'BEAM' 

A Novel Device 
to keep your 

Christmas Guests 
Amused 

By G. A. MELLOR 

SOME kind of electronic game was required to 
provide an amusing distraction at a recent 
party. The unit had to be fairly inexpensive to 

build and automatic in operation. With these 
points in mind the following unit was devised, 
which may be constructed in two forms, beatable 
and non -beatable. 

The finished product is a square box with 
perspex windows; internally illuminated by a 100W 
lamp. In the front is a hole 6in. square through 
which the competitor must put his hand to reach 
a prize placed on a shelf at the rear of the box. A 
beam of light is projected across the inside of the 
hole, the light falling on a photo- sensitive device. 
Immediately a hand is put through the hole, the 
beam of light is interrupted, causing a relay to 
become energised. This relay performs two opera- 
tions, (a) switches off the interior light, (b) brings 
a " cheat " alarm to the ready. 

The idea of the game is to reach in the box and 
remove the prize before the interior light goes out; 
if the prize is lifted from the shelf 
when the light is out, the " cheat" 
alarm rings. 

Light Sensitive Unit and Amplifier 
Various methods were tried to 

sense the cutting of the beam of 
light. The method finally adopted 
uses a glass encased transistor with 
the protective paint removed. 

This transistor TR1 is mounted 
in the reflector from a disused 
torch, the reflector then being 
pushed into a 35mm film tin, see 
Fig. 1. The transistor leads are 
brought through a hole in the base 
of the tin and fastened to a three - 
way terminal strip. Connections to 
the transistor should be made with 
twin core screened cable. A 
number of transistors were tried in 
the prototype and all worked very 
well, even one which had been 
slightly damaged by heat gave 
good results as a detecting device. 

TR2 acts as a d.c. coupled amplifier. When light 
reaches the junction of TR1, its collector current 
increases, this increase is accompanied by an even 
greater rise in TR2. When TR2 collector current 
reaches 750µA the relay RLA energises. If the light 
beam to TRI is interrupted RLA de- energises. 

RLA is a Carpenters type polarised relay in 
which the contact screws have been adjusted to 
make it a monostable type, this is a simple adjust- 
ment. Any other type of relay would work in RLA 
position, the only requirements being a low resis- 
tance coil and a low energising current. 

Light Source 

The light beam to the transistor is provided by 
a 6.3V 3W bulb. This bulb LPI is also contained 
in a film tin, connections being made to a two -way 
terminal strip bolted to the bottom of the tin. A 
reflector was used in the prototype, but was found 
to be unnecessary if the tin be polished on the 
inside to give a good reflecting surface. Lamp 
brilliance is adjusted by RV1. 

Switching Circuits 
Fig. 2 shows the relay switching circuits, and 

the sequence of operation is as follows. When the 
light beam to TR1 is interrupted, RLA de- 
energises, its contacts RLA1 make, feeding 50V 

Reflector Packin9 

Tri 

Packing 

Terminal strip' 

e 

Fig I: The me hod of mounting Trl. 

rj R2 
s2A / 

rRLA 
.JQ.. Tr2 

R1 

9V 
Bi 

3 

3 

3 

Lamp 
brilliance 

AC 
mains 

Fig. 2: The relay switching circuits 
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to RLB. This second relay RLB 
energises, contacts RLB1 open so 
switching off the 100W lamp 
LP2; contacts RLB2 close, feed - 
ing.6.3V to SI. 

If now the prize is lifted from 
the shelf, SI closes putting 6.3V 
across the alarm bell, the bell 
will commence to ring and will 
not stop until the prize is 
replaced or the hand is with- 
drawn from the unit. 

The microswitch SI is mounted 
as shown in Fig. 3. The button 
should be sufficiently proud of 
the shelf to ensure reliable opera- 
tion. In the prototype a *lb box 
of chocolates operated the switch 
reliably. 

Power Supplies 

As the maximum consumption 
of the amplifier was only lmA it 
was considered unnecessary to 
build a mains power unit, so 
instead two 4-5V flat batteries 
were used, one half of S2 being 

January, 1964 

Tri 

Hole 

Bulb in 
similar 
tin to Tr, 

Lamp bracket 

Terminal strip 
A 

(See..Fiqt) 

66 

'Cheat' 
alarm 

bell 

Micro 
switch 

5. 

RLB 
Tt 

M e 
RVI RV2 

COMPONENTS LIST 
RI I80k12 +W 
R2 10001W 
R3 IOki2 fW 
RVI 5012 wire -wound potentiometer 
RV2 50kí2 wire -wound potentiometer 
CI 16µF electrolytic 100V 
C2 1 2µF electrolytic I2V 
C3 500µF electrolytic 100V 
TRI See text 
TR2 0071 or any audio type 
LPI 6.3V 3W 
LP2 240V 100W 
RLA Carpenters type polarised relay. Low 

resistance coil 
RLB Relay with double c/o contacts, 3,000S1 

coil 
MM 115V 30mA half wave rectifier 
S I Microswitch 
S2 D.P.S.T. toggle switch 
TI Heater transformer. Primary 200/230/250V. 

Secondary 6.3V 5A 
Bell 6V a.c. type 

utilised to switch off this supply with the rest of 
the equipment. 

The lamp LP2 is powered from the mains, while 
LPI and the alarm bell are fed from a 6.3V heater 
transformer, TI. The 50V for RLB is also taken 
from this transformer, a tap being made between 
the 200V and the 250V windings. This a.c. supply 
is rectified by MRI and smoothed by Cl, the value 
of Cl need only be sufficient to prevent relay 
chatter. It should be noted at this point that the 
coil and contacts of RLB and the contacts of RLA 
are all at mains potential, these contacts should 
therefore be well out of reach of the hand in the 
boxl 

Fig. 3: The mounting for SI. 

Construction 

The box is 18in. 
square with perspex 
windows as shown in 
Fig. 3. 

The amplifier, bell 
and transformer are 
all mounted on a 
small sub -chassis be- 
neath the shelf. It is 
advisable to conceal 
the main on /off 
switch or the con- 
structor may find him- 
self buying a large 
number of prizes! 

RV2 
time 
delay 

Fig. 4: The C -R network 
necessary to provide a 

time delay. 

One important point to note in the construction 
is the position of the interior lamp. This must have 
no effect on TRI, for this reason it has been 
mounted above and behind TRI as shown. 

Setting tip 

When the unit is finished, turn RVI to maximum 
resistance and switch on, relay RLA should not 
hold in. Increase the lamp brilliance until RLA 
becomes energised. Cutting the light beam should 
now operate the unit. 

If RLB is fed directly from the 50V supply it 
will energise as soon as RLAI contacts make, and 
the competitor therefore has no chance of reach- 
ing the prize before the light goes out. To give 
the competitor a chance to win a prize it is 
possible to insert a long C -R network into the 
supply of RLB as shown in Fig. 4. The time delay 
may be varied by adjusting RV2. The component 
values shown gave a delay from almost zero to 
four seconds in the original model. 
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PORTABLE TRANSISTOR RADIOS 
BACKED BY SUPER AFTER SALES SERVICE 

5 WAVEBAND 
PORTABLE OR 

CAR RADIO 
Amazing performance 

and specification 
Total cost of parts now only 

ROAMER SEVEN Mk III 

9 stages -7 transistors and 2 diodes 

Covers Medium and Long Waves, Trawler Band and two 
Short Waves to approx. 17 metres. Push -pull output for 
room filling volume from rich toned heavy duty Sin. 
speaker. Ferrite rod aerial for M & L waves anditelescopic 
aerial for S Waves. Air spaced ganged tuning condenser 
ensures wonderful station selection. Simulated hide 
case with gilt trim and shoulder and hand straps. 
Size 9 x 7 x 4in. approx. The perfect portable and the 
ideal car radio. (Uses PP9 battery available anywhere.) 

7E5.119.6 
Parts Price List and easy 
build plans 3/-. 

P. & P. 
516 

me, Light, 

TRANSONA FIVE `' .T t good ol,n 
P orhn,,,. 

Parts Price List and easy 
build plans 21- 

TRANSONA SIX NEW! 

7 stages -5 transistors 8 stages -6 transistors 
and 2 diodes. and 2 diodes. 

Fully tunable over medium 
and Long Waves and Trawler 
Band. Incorporates Ferrite 
rod aerial, tuning condenser, 
volume control, new type line 
tone super dynamic speaker, 
etc. Attractive case. Size 61 x 
41 x llin. with red speaker 
grille. (Uses 1289 battery 
available anywhere.) 
Total cost of all 4216 parts now only 

P. & P. 316. 

SUPER SEVEN 
9 stages -7 transistors 

and 2 diodes 
Covers Medium and Long 
Waves and Trawler band. The 
ideal radio for home, car or 
can be fitted with carrying 
strap for outdoor use. Com- 
pletely portable -has built in 
aerial for wonderful recep- 
tion. Special circuit incor- 
porating 2 R.F. stages, push - 
pull output, 3in. speaker (will 
drive larger speaker). Size 
71 x 5l x 1l in. (Uses PP6 bat- 
tery available anywhere.) 

Total cost of all £3. I9.6 P. & P. 
parts now only 316 

Parts Price List and easy build plans 21-. 

ROAMER SIX 
FREE! Miniature Earpiece, plug and socket (value 916) 

and details of conversion to private listening. 

Total cost of all 
parts now only £4.19.6 

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 41 x 1 /in. 

Parts Price List and 
P. & P.316. 

easy build plans 3l -. 

3'his is a top performance 
receiver covering fu Il Medium 
and Long Waves and Trawler 
Band. High -grade powerful 
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 61 x 41 x Hin. (Uses 
PP4 battery available any - 
where).(Carrying strap 2 /-ex.) 
Total cost of all 5976 P. & P. 

parts now only 3/6 
Parts Price List 
and easy build plans 1,6 

~aat volume ., s . 
l M E LO DY SIX rmaxrr ... has rashly /eu 

O my upectWionw 
8.0., Statham-ma-ram 

FREE! Miniature Earpiece, plug and socket (value 916) 
and details of conversion to private listening. 

8 stages-4 t istors 
and 2 diodes. 
Our latest completely portable 
transistor radio covering me- 
dium and long waves. Incorpor- 
ates pre -tagged circuit board. 
3in. heavy duty speaker, top 
grade transistors, volume con- 
trol, tuning condenser, wave 
change slide switch, sensitive 
bin. ferrite rod aerial. Push -pull 
output. Wonderful reception of 
B.B.C. Home and Light, 208 and 
many Continental stations. 
Handsome leather -look pocket 

size case, only 61 s 3', .s I :in. approx.. with gilt speaker grille and 
supplied with hand .older straps. 6 9 £4 Total cost of all .. P. & P. Parts Price List and 
parts only L 7 V 31 -. easy build plans 21- 

POCKET FIVE 
7 stages -5 transistors and 2 

diodes. 
Covers Medium and Long Waves and 
Trawler Band, a feature usually 
found in only the most expensive 
radios. On test Home, Light. Lux- 
embourg and many Continental 
stations were received loud and 
clear. Designed round supersensi- 
tive Ferrite Rod Aerial and fine tone 
21 in. moving coil speaker, built into attractive black case with 
red speaker grille. Size 5} x 1} x 31in. (Uses 1289 battery available 
anywhere.) 
Total cost of all A2 f 6 P. & P. 31 -. Parts Price List and 
parts now only `9 easy build plans 116 

'nIMIIIIIÌ!P 

All components used in our receivers may be pur- 
chased separately if desired. Parts price lists and 
easy build plans supplied free with sets of parts 
or available separately at prices stated. 

Radio Exchange Co. 
27 HARPUR STREET, BEDFORD 
Phone 2367 Opposite Co -op. 10 -I p.m. Sats 
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TAPE RECORDER SCOOP! £4.19.6 Pad 

* FOUR TRANSISTORS 

* MICROPHONE 

* EARPHONE 

* REEL OF TAPE 

* SPARE SPOOL 

* BATTERIES 

* CARRYING HANDLE 

ALL INCLUDED ! 

,..f...>n.....a. 

IDEAL CHRISTMAS PRESENT ! 
ALSO t- 
Ra.letoret 4 watt, I01- per 100; I watt, 
IV- per 100; 2 watt, 20'- per 100. 
Miniafatre Papar Condensers: .0001 to .04, 716 per 100. 
TraroHtor Electrolytics: lµf, 2µf, 414, 8µf, 101.1.f, 16µf, 251.cf, 

324d -15V, 64µ1-I0V, All 1f6 each. 

Four -Transistor Printed Circuit Amplifiers, complete 3916. 
Kit Radios, table size, with full step -by -step instructions, 75f. 
Acos MIC40, 19'6. Telephone Tape Pick -up, 9'. 
Tubular Speakers with two plugs, 1716. 
Multimeters, A.C. and D.C. volts, current, ohms, 39f6. 
Earphones, Midget for Transistor Sets, 2'6 each. 

MILWARD 17 PEEL CLOSE, DRAYTON BASSETT, STAFFS. 

FAMOUS FOR THIRTY YEARS for 
SHORT -WAVE EQUIPMENT of QUALITY 

H.A.C. SHORT -WAVE KITS 

H.d.a, were the original suppliers of Short -Wave Receiver Kite 
for the amateur constructor. Over 10.000 satisfied customers - 
lealudleg Technical Colleges, Hoepltals, Public Schools, Hams, eta 

NEW 1964 RANGE NOW READY 
ONE -VALVE MODEL "CX"- 
COMPLETE KIT PRICE 34/6 

Customers say:' 'Definitely the best one -valve P.W. kit available 
at any prfoe." This kit contains all genuine Short -Wave com- 
ponente, a drilled chapels, accessories and full instructions. 
Ready to assemble and of course, se all our products, lolls 
guaranteed. FULL RANGE of other kite still available including 
the famous model 'K', price 771 -. 
Before ordering call and Inspect a demonstration receiver or 
reed for descriptive catalogue and order form to:- 

'H.A.C." SHORT -WAVE PRODUCTS 
(Dept. T.H.), 44 Old Bond St., London W.1 

The world- famous copper 
loaded alloy containing 5 

cores of non -corrosive 
flux, that saves the solder- 
ing iron bit. Ersin Multicore 
Solder is also available in 
high tin qualityalloys.60 /'40 

in 22 s.w.g. for printed 
circuits, transistors, etc. 

SAVBIT ALLOY 

saves wear on 

soldering iron bits 

THE HANDY DISPENSER 

Easy to find in the 
tool box- simple to 
use. Virtually a third 
hand for tricky sold- 
ering jobs. 15 feet S- 
core 18 s.w.g. 
ERSIN MULTICORE 
SAVBIT alloy in a 

continuous coil used 
direct from free- 
standing dispenser. 

2/6 each 

SAVBIT SIZE 1 CARTON 

Contains approximately 45 

feet of 18 S.W.Q. SAVBIT, 
It Is also sup- 
plied in 14 s.w.g. 
and 16 s.w. g.Ob- 1 
tainable from ra- 
dio and electrical 
stores. 

5/- each 

BIB WIRE STRIPPER 
AND CUTTER 

Strips insulation 
without nicking 
wire, cuts wire 
cleanly, adjust- 
able to most 
thicknesses. 
Splits extruded 
plastic twin flex. 

3/6 each 

MULTICORE SOLDERS LTD. 

MULTICORE WORKS HEMEI HEMPSTEAD HERTS. (BOXMOOR 3636) 

tens is 
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The 

Progressive 

PORTABLE 

This receiver is built in successive 
stages, each new stage adding to the 
performance of the set and culminating 
in a six -transistor, two waveband 
portable. 

853 

By R. F. Graham 

ITH u 

stage, 
he 
the output 

Class Bt 

transis- 
outpt 

tors are so operated that 
they pass very little current when 
no signal is present. Current rises 
in proportion to volume, and the 
Class B output stage will provide 
very much more power with 
greater economy of current, than 
was available from the single 
transistor. ' 

Both driver and push -pull out- 
put stages are shown in Fig. 7, 
but the 0071 driver stage (Tr3) 
will already be present, and will 
have been tested. Converting to the push -pull 
stage is thus quite an easy modification. 

The output transformer T1 is already fitted, and 
the driver transformer T2 is located as in Fig. 10, 
taking care to position it so that the coloured 
leads emerge as in Fig. 11. The 2.7k11 resistor RIO 
wired to the collector of the 0071 is removed, and 
the driver transformer primary is wired in its 
place. 

Other components and wiring, as in Fig. 7 can 
then be added. The physical arrangement Should 
agree with Figs. 10 and 11. 

Take care that the centre taps of both trans- 
formers are correctly connected. In addition, it is 
only necessary to connect the 6.8k11 (R22) and 
22052 (R23) resistors, and the additional 0072 
(Tr6). The 100µF capacitor C16 is also added. The 
50µF capacitor C10 originally used with the Class 
A 0072, now decouples the negative battery line 
to all earlier stages, and becomes C15 of Fig. 7 
subsequent diagrams. 

When the stage is finished, a meter in one battery 
lead should show approximately 10mA to 12mA 
or so, with no station tuned in. As a station is 

CONTINUED FROM PAGE 745 OF THE DECEMBER ISSUE 

Fig. 7; The driver and Class B push -pull output stage. 

SUMMARY OF REQUIREMENTS FOR 
FOURTH, FIFTH AND SIXTH STAGES 

Driver and Class B Push -Pull Output (Fig. 7) 
Resistors: R20 -22 
Capacitors: CI 5-C16 
Transistor: Tr6 
Transformer: T2 

Long Wave Coverage (Fig. 8) 
Capacitors: C17, TC3, TC4 
Inductor: 1.w. winding for LI 
Switch: S2 

tuned in, and volume is increased, the current will 
rise. On peaks, with average volume, it will jump 
up to 20mA to 25mA or so. If maximum volume 
is obtained from a powerful local station, peaks of 
current may be considerably higher than 25mA. 
For many purposes indoors, sufficient volume will 
give peaks of only 15mA or so. 

Reproduction should be of good quality. If the 
no signal current is very low, and results are dis- 
torted, reduce the 6.8kfl (R22) resistor slightly in 
value. Should the no signal current be high, the 
22011 (R23) resistor is probably too high in value, 
or the 6-8k52 resistor too low. Normally, no adjust- 
ment to these values should be wanted. 

When the set is found to work correctly, 
negative feedback may be added to driver and out- 

Additional wiring 
Shown dotted 

L1 

black 

O 
white 

il oran oran I 

1 

¡ge 
f II 

II c B t~7--r o 
ii 

1 I 

S2 a 
il 
II 
II i }i 

blue ii T C3i 
,...,4 60pF+ 

To 
line 
-ve To pIn 3 

of IFTI 

L2 

Rt 160pF 

CI 

O 

ii 
b T 

!Li Q C171 
1801 

TC1 
VC2 

TC2 

L _ J +Ve 

Fig. 8t The circuit for dual -wave coverage. 
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7.0V to -8V 

56ko 

Ferre rod Cl 
. aerial 0.O5uF 

green ,i. black 

VC1 
200 

riü 5 

C17 TC4 
L2 16OpF 60PF 

TC2 
1 3OpF TÇ3 60pF ....-- J 

Tr6 
0072 

R23 
220Q 

_C16 
10014F 

L51 

C= 30jF 

Fig. 9; The complete 6- transistor, dual -wave receiver circuit. 

put stages. This is obtained by means of the 100k11 
resistor R24 in Figs. 9, 10 and 11. 

One loudspeaker tag is returned to the "earth" 
line, as in Fig. 10. The 100kí2 resistor is taken 
from the other loudspeaker tag, to the 0071 base 

Rear Ofe',: ÌpflWavechange 
>t1AAtCh ;ra switch 

(Fig. 11). There should be a slight drop in volume, 
as the resistor is connected. If oscillation results 
instead, switch off and reverse the two wires which 
go from the output transformer secondary to the 
loudspeaker. 

(Twin -gang 1 fl Volume and 
tuning To On /Off switch 

-I-ve line 

'Mk El 
ToR20 

ToD7+ve- 

'' 
white 

Tr3 11 
black IFT3 1FT2 

LW coil 

M.W CO I 

green 

Li Ferrite rod aerial f: 

Driver 
transformer 

.5 Space for battery LS1 
Loudspeaker 

Large pin 
+ve , 

Battery 
plug 

TI 
Output 

transformer 
e:r.lr:e- 
Small pin 

Fig. 10: Layout of major components on the rear of the panel. 

1 
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PCR COMMUNICATION 
RECEIVERS 

Manufactured by Pye and 
Philips. One of the Army's 
most versatile and sensitive 
sets. RF stage and 2 of IF using 
8 British I.O. type valves. Large 
180 degrees illuminated and 
Calibrated DI al. Flywheel 
tuning with locking device. 
Aerial trimmer. Tone and 
volume controls. Band switch 
from panel Jacks for speaker or 
phones. In black metal case, 
size 17^L a 8'H x 10'D. Model 
PCR2 covers 6-22 Mc /s, 200 -550 
metres and 850 -2,000 metres, 
£5.19.6. Model PCR3, As PCR2 
but has 2 Short Wave Bands. 
2.0 -7.0 Mc /s and 7.0 -23.0 Mc /s and 
Medium Wave Band 190 -550 
metres, ONLY £8.8.0. Every 
receiver aerial tested before 
despatch. Add 10/6 carr. Both 
types used, but excellent con- 
dition. Designed to operate 
from bulky external power 
supply, but any set can be fitted 
with BRAND NEW COMPO- 
NENTS INTERNAL PACK for 
200/250 v. A.C. at extra cost of 
£2. S.A.E. for fl /ustrated leaflet. 

TEST M[ i=i1S FOR EVERY PURPOSE & POCKET 

2,000 (l.l'.V. MODEL T'P -10 
Reads A.C. & D.C. Volts up to 
1,000: D.C. Current to 500 mA; 
Resistance to 1 Meg: Capaci- 
tance to 11J-F; Decibels from -20 
to +36; Output jack for Audio 
Measurements. Size 3; x 5fn. 
x lain. 

£3.19.6 

20,000 O.P.V. MODEL TP-5S. 
Reads voltage 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 Megs.; 
Capacitance to 0.1pF; Decibels 
from -20 to +36. Size Slln. a 
Shin. x SIln. £5.19.6 

30,000 O.P.V. MODEL 500. Vol) v 

tp 1.000; D.C. at 30,000 0.I' t-, 
A.C. at 20,000; 12 Amps D.('. 
Current; 60 Megs Resistance 
-20 to +56 dBs; Internai 
buzzer short circuit warning' 
Size 3elrafn. x 6" /tin. x 211n. 

£8.19.6 

All New Stock, with leads, prods and internal batteries, 6 months' guarantee backed by full 
service facilities. Details S.A.E. 

DOUBLE BEAM OSCILLOSCOPE 'TUBES, TYPI'. CV -1590. 
Equivalent to COSSOR09D (es used in Oscilloscopes by Cossor 339 
series) and Hartley & Erskine (13 sertes). Listed £12. BRAND 
NEW IN MAKER'S CRATES. ONLY 25/- (carriage 5 / -). 
LAVOIE UHF WAVEMETER MODEL 105. Coverage 375/ 
725 Me /s. Complete with correct Calibration Chart. First -class 
condition. Battery operated and portable, size 11 a 8 x Thins. 
ONLY £3.19.6 (carriage 7/6). 
AMERICAN DESK TELEPHONE, complete with handset. 
Non -dial type but has internal bell. Ideal for extension or inter- 
com. BRAND NEW. ONLY 30 /- (post 9/-). 
ACOS 39/1 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). 
ßC221 FREQUENCY METERS. The famous American crystal 
controlled frequency measuring standard. Coverage 125 Kc /s 
-20 Mc /s. With original Calibration Book. Perfect order. Only £18. 
MINIATURE MOTORS. Ideal for models. Operates on 3-6 
volts D.C. Size li x 1 x l'hgin. plus lin. spindle. BRAND NEW. 
5/- or 6 for 25/ -. 
SPRAGUE CONDENSERS. Metal cased, wire end. New 0.01 
mfd. 1,000 volt, and 0.1 mfd. 500 volt, 7/6 per dozen. Special quotes 
for quantities. 
12 VOLTS AMERICAN DYNAMO'FOI{S. Deliver 220 volts at 
100 mA. Size Olin. x 91ín. diameter. Idea] for running Electric 
Shaver etc. for Car battery. ONLY 32/6 (poet 2/6). 
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, 718. 
CONDENSERS. 100 assorted mica and silvermica. NEW, 10 / -. 

TRANSISTORISED 
INSULATION TESTERS 

The latest technique 
for checking Insula- 
tion of electrical 
circuits, appliances 
and components. 
One handed opera- 
tion (no turning of 
generator). a Tran- 
sistor DC -DC conver- 
ter being employed 
to supply the high 
potentiels. Three 
Testing voltages, 100 
250 and 500, to 
measure up to 500 
megohms. Complete 

`(lze 71n. a 411n. a 41n, with leather carry- 
ing case. internal 

catteries and test leads. ONLY £1 7.1 0.0 S.A.E. for illustrated details. 

P.W. "CELESTE 7" RECEIVER 

TOTAL 
BUILDING 

Ituild chile latest 
l'. W. seven tran- 
sistor portable, as 
described In June 
and July imues. 
Medium and long 
waves, with output 
of 1 watt from large 
7 a 4 In. loud- 
speaker. Internal 
bigla gain aerial with 
car aerial socket. All 
components acid 
separately -parts 
list B.A.B. 

cou £9.19.6 

r'PCCKET 4" 
TRANSISTOR RECEIVER 
Oren miniature speaker, proper timing 
condenser, and volume cou roi. Built-iii 

sal naked unit ciller.. and portable. 
ideal fol the lminner. Fiai medium 
wave coverage. Ali compoheats and 

e fo, cwy 42/6 tr. ,t Y. 2,d1. Teu- 
page cons,ructioual book free With 
parts or separately 1/6. B.A.E. for 
parts price list. 

BATTERY CHARGER 
6 v. or 12 v. at 3/4 stops. Fused and lifted with Ammeter and Voltage Selectee. 
I.ouvre,l metal ca e lbdshed attractive hammered blue. Ready for uso with 
t,sics mol output ̀ Iea,ls. 001.0 55/- (Post 3(6). 

PORTABLE A.C. VOLTMETER 
First Grade Moving Iron with bin. Slirror Scale. Meade up to 150 volte A.O. 
400 and 1200 -2400 cycles. In substantial oak case with removable kd. Overall 
size ill z n1. x ie. U0ANU NEW. ON is £5. 

COSSOR IYPE 1035 DOUBLE BEAM OSCILLOSCOPES. A few only of these 
modern soupes, overhauled and iu perfect order. ONLY £45. Farther detail 
on ieyuest. 
PANEL METERS. 25 microampe D.C. 24in. Prol-cireular Soie. 50 mleroatrpa 
U.C. 2;ia. Flush circular, 59/8, 100 microampe D.C. 2lin. Flush circular, 88/0. 
40 amps D.C. tin. Pros. circular, 7/e, :300 volts A.C. 26in, Flush circular, £5/-. 
500 volts A.C. 21in. Flush circular. 25/ -. 

RECORD INSULATION TESTERS. Read up to 20 mega. at 500 volts pressure. 
Overhxnlyd and in perfect order. ONLY £8.10.0 

TELESCOPIC AERIAL. Ti sections 30 in. open, Sin. closed, with lia projection. 
t'hreniinn plated and ideal for a variety of mer. ONLY 10 /8. 

HARRIS ELECTRONICS 138 Gray's , Lo.C.I 
Phone 

Inn 
TERmoRoad, re 7937 

ndon, VV 

(LONDON) LTD 
Please include carriage costs on all items. 

(Open until 1 p.m. Sa /urdays). We are 2 mens. from High Holborn 
(Chancery Lane Station) and 5 mins. by Bus from King's Cross. 
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HOME 

RADIO 
(MITCHAM) LTD. 

Our cartoon is 
prompted by a re- 
cent request for 
our catalogue 
from a Persian 
Gentleman. It ran 
as follows: 

Dear Sir, Mrs., 
Please send pure 

your general cata- 
logues, addresses 
to... 
and then followed 
eleven addresses. 
No money was en- 
closed so we 
thought it might be 
a case of barter. 

PRACTICAL WIRELESS 

Wete 4v6 a c e 
Rg+dco Calfaío9ue 

l)of wine 

bfead and " d L a ; 
Oa) \ 

January, 1964 

We tried to conjure up the list of items we might receive. We thought of Hookahs, Fezes, 
Yashmaks ... and then we thought he might send us a small Harem, roof garden size. My fellow 
directors and I had almost finished washing a dozen catalogues in rose water to make sure they were 
pure, when our wives got to hear about it. Well, fellow sufferers, you know wimmen ... no sense 
of humour! However, we can still dream. In the meantime a Happy New Year, and if it's not 
too late, a Merry Christmas! 

A nd don't forget we still have some excellent catalogues (unwashed)at 316 post paid 

HOME RADIO LTD. 

Dept. PW, 187 London Rd., 

Mitcham, Surrey 

WEYRAD 
6- TRANSISTOR 2 -WAVE SUPERHET 

MODIFICATIONS NOW AVAILABLE FOR 

ROD AERIAL -RA2W 
6 in. long, 3s in. diameter, connections to tags 
on Coils. For 208pF tuning capacity. Complete 
with Car Aerial Coil ... ... ... ... 12/6 
OSCILLATOR COIL- P50 /1AC 
M.W. covered with 176pF tuning capacity, L.W. 
by extra padder ... ... ... . 5/4 
I.F. TRANSFORMERS 
1st and 2nd Stage- P50 /2CC ... 5/7 

(2 required) 
3rd Stage- P50 /3CC 6/- 
DRIVER TRANSFORMER -LFDT4 9/6 
OUTPUT TRANSFORMER -OPT1 10/6 
PRINTED CIRCUIT-PCA1 9/6 

RECEIVER 
500 mW OUTPUT 

In response to many requests we have redesigned the output stages to give 500 mW 
a standard 3 ohm Speaker to be used. Full details of the simple changes are given 

leaflet available on receipt of stamp. 

CONSTRUCTOR'S BOOKLET WITH FULL DETAILS ... . 

TRANSISTOR A.F. AMPLIFIER TYPE A.F.1 -LOW IMPEDANCE INPUT, 3 - TRANSISTOR, 500 mW 
OUTPUT, FULLY ASSEMBLED WITH VOLUME CONTROL ... 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
REGENT FACTORY, SCHOOL STREET, 

WEYMOUTH, DORSET 

and to enable 
on a separate 

2 /- 

63/6 
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vC1' 'TC? 

u To frame of 
VC1,VC2-. 

IFT1 

C7 R16 

+BLEMI 

yellow 
brown 

green 
r 
T21-- 

-- R8 

---{' R7 

R24}-- 

e-I R19,1-1 .. ;. 
-- C15 +)- 

3 1 17 
2 R \ 

R14 -TIL 2 

C1 1--,4 T T 
+ve line 

C5 " Lugs of screening`` 
(J1 cans on IFT1 to IFT2 

and L2 must be 
connected to chassis C14 

Loudspeaker 
aperture 

Adding Long Waves 

The required additions for dual -wave tuning 
can be made at any time, irrespective of the 
number of stages so far provided in the receiver. 
When adding long waves, no changes have to be 
made to the other parts of the receiver. In the 
same way, if long wave tuning has already been 
fitted at an earlier stage, this has no effect 
on the other constructional details. 

The extra items required, to permit dual - 
wave coverage, are shown in Fig. 8. A 
Long Wave winding section is added to the 
ferrite rod. There is a 180pF fixed capaci- 
tor C17, and two 60pF compression 
trimmers TC3, TC4, in addition to the 
single pole two -way wavechange switch S2. 

The two trimmers, TC3 and .TC4, are 
positioned as in Fig. 10. Holes are drilled 
to clear the projecting tags, and also the 
adjusting screws. Bending the tags slightly 
will hold the trimmers in place. 

The actual wiring will be clear from 
Figs. 10 and 11. Green is used for the 
beginning of the Medium Wave winding, 
which already goes to VCI, and is un- 
changed. Black is used for the coupling winding, 
and already goes to Cl, this being unchanged. 

The free end of the coupling winding no longer 
goes to the "earth" line, but is wired to the tap- 
ping on the Long Wave coil; this lead is shown as 
orange in Figs. 8, 9 and 10. 

fig. I I t The wiring diagram of the front of the panel 

The end of the Long Wave coil electrically near 
the tap is wired to the "earth " line at the volume 
control, as in Fig. 10. The other end of the Long 
Wave coil is joined to the Medium Wave, and to 
tag C on the wavechange switch, this lead being 
shown as white. The two new trimmers are con- 
nected up as in Figs. 10 and 11. 

After these changes have been made, place the 
switch in the Medium Wave position (A switched 
to C). Slight readjustment of TCI and TC2 will 
be needed, to compensate for stray capacity. Also 
check that the Medium Wave winding is still in 
its best position, by moving it along the rod, if 
necessary, for best volume at a fairly high wave- 
length on the Medium Wave band (tuning capa- 
citor, fairly well closed). 

Turn the switch for long waves (A switched to 
-continued on page 865 

Fig. 12t The tuning scale of the receiver, drawn actual size. 
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Alternative 
Tape Decks 
for the 
Malvern 

By T. Snowball 

Many readers have written to the author of the 
series of articles which described the construc- 
tion of this tape recorder, requesting modifica- 
tion details for using different tape decks. For 
their benefit and for any other readers contem- 
plating building the Malvern, this present article 
has been prepared, showing how two very 
popular decks are_used with the original design. 

THE recorder circuitry, as described in July, 
August and September issues of P.W. is 
suitable for all decks with medium to high 

impedance record play heads and low impedance 
erase heads. However it only gives correct 
frequency response for 3 }in /sec; so below will be 
found information on how to convert the Malvern 
tape recorder for use with a very popular deck. 

THE COLLARO STUDIO DECK 
The inductance of heads fitted on the Collaro 

studio deck is similar to those on the B.S.R. deck, 
thus no change is required to the output stage or 
input circuit. The bias and erasure circuits will also 
stay unchanged. 

Compensation to the frequency response of the 
amplifier is necessary for the three speeds. 
Frequency responses which should be easily 

L1' 370mH 1a00pF 39ÓÓpF 

Fig. I: This shows the circuit changes necessary to obtain 
the frequency responses given in the text. 

obtainable are given 
1-}in/sec 
311in /sec 
7fin /sec 

80c/s to 
60c/s to 
50c/s to 

The circuit changes 
indicated below: and 

January, 1964 

below: 
4kc /s At a recording 
6kc /s current of 100µA 

12kc /s and bias of 0.9mA 
to obtain these responses are 
in Fig. 1. 

On Record 
The treble boost inductor LI has to be tuned to 

4, 6 and 12kc /s with a boost of 10dB, involving 
the addition of two capacitors, C25 and C26, and 
also changing the value of Cil, C12 and R16. 

On Playback 
The time constant of the integrator has to be 

changed from 100µS at 72in /sec to 200µS and 
300µS at 3 }in /sec and 1 {in /sec respectively. 

This is achieved by adding C27 and C28, also 
changing the values of C5 and C4 and R8. See 
Fig. 2. 

This corrects the low frequency end of the 
characteristic, but some top boost is best applied 
by varying the value of C13 as shown in Fig. 3. 

Fig. 2: Changes necessary to alter the time constant of 
the integrator. 

Tra 

Sic 
R17 

C29 0.01pF 

C13 0.01pF 

C30 0.02jF tips 

Fig. 31 Varying the value of CI3 gives some top boost to 
the characteristic. 
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UNIVERSAL AVOMETERS 

Guaranteed perfect working 
order. Supplied complete with 
leads, batteries and instructions. 
Model "I)" 34 range 28.19.8 
Model "7" 50 range 211.0.0 
Registered Post 5/- extra. 

COSSOR 1035 DOUBLE 
BEAM OSCILLOSCOPES 

Available in excellent condition. 
fully checked, £40 each. Carr. 30/ -. 

MICROAMMETERS 
0-500 micrcampe. 2f in. circular 
flush panal mounting. Dials 
engraved 0.15. 0 -600 volts. BRAND 
NEW. BOXED. 15/ -. P. & P. 1 /6. 
230 /250 VOLT A.C. MOTORS 
41 x 3in. die. 90 watts, 5,000 r.p.m. 
lin. spindle. Brand New. 22/6 
each. P. & P. 2/ -. 
FIELD STRENGTH METERS 

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

plied with 
telescopic 
aerial, ear- 
piece and instruc- 

fions. 89íl6 post pal . 

FIELD TELEPHONES TYPE "F" 
Suitable for many applications. 
Generator bell ringing, 2 line 
connection. With batteries and 
wooden carrying case, fully test- 
ed. 24.19.6 per pair. Carr. 5 / , 

HEAVY DUTY 
AUTO TRANSFORMERS 

0 /115 /230 volt step up or step down. 
Brand New, boxed. Ex. U.B.A. 
3,000 watt, 27.10.0, cary. 10/ -. 
7,500 watt. 215. carr. £1. 

FIELD TELEPHONES TYPE "L" 
Generator bell ringing, two line 
connection. Supplied complete 
with batteries, ready for use. 69/6 
Per pair. Carriage 5/ -. 

PANEL METERS 
100µA 24' F.M. D.C. 
1 mA 24' F.M. D.C. 
30/0/30 mA 24' F.M. D.C. 
350 mA 2i" F.M. D.C. 
15 amp. 31- F.M. D.C. 
5/0/5 amp. 31' F.M. D.C. 
300 v. 24' Pro]. A.C. 
300 v. 24' F.M. A.C. 
500 v. 24' F.M. A.C. 
120 v. 31' F.M. D.C. 

Postage extra. 

42/8 
25I- 

10/8 
39/8 
2b /- 
19/6 
25/- 
25/- 
32/8 

SILICON RECTIFIERS 
400V. p.i.v. 4.7 amp 7/6 
200V. p.1.v. 6 amp 5/6 
850V. p.i.y. 500 mA 5/8 
450V. p.t.v. 500 mA 3/6 
NV. p.1.v. 1 amp 3/6 
CA 202 miniature silicon 
rectifiers 1/- each. 

Discount for quantities. 
Please add postage. 

JR -101 AMATEUR COMMUNICATION RECEIVER 
4 bands covering 515 Kc /s to 50 Mc /s continuous. Operation 
200/240 volt. A.C. Special features include: Easy to read illu- 
minated slide rule dial -Built in Q multiplier- Aerial trimmer - 
Calibrated electrical bandspread on amateur bands-0-100 logging 
scale -Noise limiter- AVC -MVC selector- stable oscillator and 
BFO for clear CW and SSB reception -built in edgewise "S" 
meter. Output for phones or Std. speaker. Brand new guaranteed 
with operational manual £42. carriage paid. Trade ins welcome. 

P.C.R.2 COMMUNICATION RECEIVERS 
Excellent performance for modest outlay. Frequency coverage 
on three bands 800 -2,000 metres, 100 -550 metres, 6-22 Mc /s. Output 
for phone or speaker. Supplied in perfect condition £5.19.6 each. 
Carr. 10 / -. The receiver can be supplied with an internal power 
supply to operate on 200/250 volt A.C. at 39/6 extra or plug in 
external power supplies are 35/- extra. Full circuit supplied. 

AVO WIDE RANGE SIGNAL GENERATORS 
Frequency coverage 50 Kr. /s to 80 Mc /s in six turret operated 
ranges. For use on standard A.C. mains. Packed in original 
transit cases with accessories. Supplied In as new condition, 
fully checked before despatch. £15. Carriage 10/ , 

NATIONAL H.R.O. RECEIVERS 
SF.NIOR MODEL. Supplied complete 
with full set of 9 coils covering 60 Kc /s. 
to 30 Me /s. Each receiver thoroughly 
checked and available as follows: - 
TABLE MODEL. As new condition £25. 
TABLE MODEL. Good used condition 

£19.19.0 
RACK MODEL. As new condition 

£22.10.0 
RACK MODEL. Good used condition 

£18.18.0 
NB -Rack model is identical to table model with extended front 
panel to fit a 19ín. rack. Carriage £1 extra. 
200/250 volt A.C. power supplies for all above receivers, also sold 
separately, 59/6. carr. 5/ -. 

HALLICRAFTER S -36 V.H.F. RECEIVERS 
F.M. /A.M. 27 -143 Mc /s 110 volt A.C. (transformer supplied for 
230 v. A.C.). Improved version of S -27. Tested 
before despatch. Brand new boxed with in- f4O each. 
structional manual. Carr. £2 

LAFAYETTE BRAND TAPES 
First grade quality American 
tapes. Brand new. guaranteed. 
Discounts for quantities. 
5in. 600ft. Std. Plastic 8/8 
5in. 900ft. L.P. Acetate 10 /- 
5ín. 1200ft. D.P. Mylar 15/- 
51ín.1200ft. L.P. Acetate 14/6 
51ín. 1800ft. D.P. Mylar 21/- 
7ín. 1200ft. Std. Mylar 12/6 
Tin. 1800ít. L.P. Acetate 15/- 
7ín. 1800ft. L.P. Mylar 20 /. 
7tn. 2400ft. D.P. Mylar 25/- 
Post 2/- over £3 post paid. 

MULTIMETERS BRAND WE-FULLY 
GUARANTEED 

ANTEED 
Supplied with Leads, Batteries and Instructions, 

1,0000 /VOLT 20,0000 /VOLT 
0/15 /150 /1,000 v. A.C. and D.C. 0/10 /50/250/500 /1,000 v. A.C. and 
0/150 mA. D.C. D.C. 
0 /100 K O etc. 0 /5O1/A /0/25/500 mA. D.C. 
39/6. P. & P. 1/6. 0 /50 /K /500K /5 meg., etc. 97/6. 

P. & P. 2/6. 
80,0000 /VOLT 
0/4/1/l0/50/250/500/1,000 v. D.C. 
0/10/50/250/500 v. A.C. 
0 /50.A /0/10/250 mA. D.C. 
0 /10K /1 meg. /10 meg., etc. £5.10.0. P.P. 2/6. 
30,0000 /VOLT 
O /1/1/2 4/10/25/10012501500 /1.000 v. D.C. and A.C. 
0/501.).A/6/50/500 mA /0/12 amp. D.C. 
0/60K/6 meg ./60 meg., etc. £8.17.6. Post paid 
50.0000 /VOLT 
0/10/50/2501500/1,000 v. D.C. and A.O. 
0/25mA/2.5/25/250 mA. D.C. 
0 /IOK /100K /1 meg. /10 meg.. etc. £7.10.0. 
P.P. 2/6. 
100,0000 /VOLT 
5/2.5/10/50/250 /500 /1,000 v. D.C. 

2.5/10/50/250/1.000 v. A.C. 
10/25µA/2.5/25/250 mA /10 amp. D.C. 
20K/200K/2 meg. /20 meg, ohm etc. 
£8.19.6. Post paid. 

MODEL RX60 AMATEUR 
COMMUNICATION RECEIVER 

Four bands, 550 Kc /s-30 Mc /9. 
Special features, S meter -anl- 
dfo- electrical band spread- inter- 
nal 51n. speaker -head set socket 
-tone control -standby switch - 
3 aerials, loop, wire, telescopic 
-200 -250 volt A.C. /D.C. Brand new 
guaranteed with manual 224.15.0 
each. Post paid. 

COLLARO /MAGNAVOX 
STUDIO TAPE DECKS 

Latest 1963 model. Fitted with 
latest bradmatic heads and inter- 
lock button. Brand new, guaran- 
teed. with instructions and 
fixings, 210.10.0. Carr. paid. 
MINE DETECTOR No. 4A 

Will detect all types of metals. 
Fully portable. Complete with 
instructions. 39/8 each. Carr. 
10/ -. Battery 8/6 extra. 

L.T. METAL RECTIFIERS 
All full wave, bridge connected. 
Brand new. 
12/18v.1.5A. 3/9 24/36v. lA. 7/3 
l2/18v.2.5A. 6/3 24/36v. 2A. 13/6 
12/18v. 9A. 8/6 24/36v.15A. 45/- 
12/18v, 10A. 22/6 36/48v. 6A. 32/8 

Please add postage. 
L.T. TRANSFORMERS 

All ri 200/250 volts. 
Charging. 3.5, r 7 

volt. 1 amp., 9/9. Ditto 2 amp.. 
14/3. Ditto 4 amp.. 16 /6. 9 or 17 
volt, 6 amp., 26/ -. 
i Model Type. 3, 4, 5, 6, 8. 10, 12, 
15, 18, 20, 24 or 30 volt, 2 amp., 
18/8. Ditto 4 amp., 30/ -. Ditto 
5 amp., 37/6. Add Postage. 
MINIFLUX TAPE HEADS 
Set of three, record, playback, 
erase. Only 29/6 set. P. & P. 9d. 

MINIATURE PANEL 
METERS 

For 18in. dia. panel hole. 
0 /5OieA 39/6 0-1 mA 27/6 
05001LA 32/6 0-5 mA 27/8 

0-300 v. D.C. 2718 
"S" meter 35/- 

TWIN MOTOR BARGAIN 

200/250 volt A.C. Twin concentric 
spindles operated independently. 
Either motor reversible. 1440 
r.p.m. Brand New. Boxed. 
Only 12/6 each. P. & P. 2/6, 

CR.I00 RECEIVERS 
60 Kc /s to 30 Mc /s on 6 bands. 
200/250 v. A.C. operation. Supplied 
In perfect working order. £21, 
carr. 30/ -. 

AUTO TRANSFORMERS 
Step up -step down. Tapped 
0/115/200/250 v. 15W. 9/- 60W.12 /8: 
75W. 15/6. 150W. 18/8. 200W. 27/6. 
300W. 42/6. 500W. 67/6, 1.000W. 
90/ -. Postage extra. 

ERSKINE I3A DOUBLE 
BEAM OSCILLOSCOPES 

Guaranteed perfect working 
order. £27.10.0. carr. £1. 

Hours of Business: 3 LISLE STREET, 9 a.m. -6 p.m. Half Day Saturday 
34 LISLE STREET, 9 a.m. -6 p.m. Half Day Thursday 

Tek 'f"'%: 

.- . ,.;. 

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

'3- 4- LISLE STREET, LONDON, W.C.2 
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Wide -range Transistorised 
SIGNAL GENERATOR -Model 27 

Range 150 Kc /s to 350 Mc /s. 

* Accuracy better than 2 

* Directly calibrated 
* Battery operated 
* Compact and light 

£7.18.6 
with test lead and battery. 
Post and Packing 3/6 extra. 

Trade and Export Enquiries Invited 

NOMBREX INSTRUMENTATION 
Wide -range Transistorised 

AUDIO GENERATOR -Model 63 
Range 10- 100,000 c /s. 

* Laboratory Standard Specification 
* Sine and Square Wave 
*Direct Frequency Calibration 
* Accuracy and Low Distortion 
* Calibrated Output Voltage 
* Battery Operated and Compact 

f1s O 0 complete with i test 
co 

lead 

Battery 2/3. Post and Packing 3/6. 

NOMBREX LTD' Dyson 69 

Wide -range Transistorised 
C.R. BRIDGE -Model 62 
6 Ranges: 152 to 100.451 

1pF to 100µF 
* Visual null indicator 
* Power factor check 
* Electrolytic leakage test 
* Battery operated 

f7.2.3 
including battery. 

Post and Packing 3/6 extra. 

S.A.E. for full technical leaflets 

ESTUARY HOUSE, CAMPERDOWN TERRACE 
EXMOUTH, DEVON. Phone: 3515. 

HOUSING 
HI -FI? 
Nordyk units are part of the wide range of 
cabinets for every hi -fi purpose. The 
Speaker cabinet (left) costs £6.15.0, 
Record cabinet (centre) £5.7.6, and the 
Equipment cabinet right £6.19.6. Soundly 
designed, superbly finished, sensibly priced. 
Send for illustrated catalogue and name of 
local stockist. 

(Dept. P.W.I), Brook Road, London N22. 
Telephone: BOWes Park 7487/8 

Why not give tapes this Christmas? 

SPECIAL!! 
"LAFAYETTE" 

7in. Std. 1,200ft., 1216 
7in. L.P. 1,800ft., 151 - 
7in. D.P. 2,400ft., 2S1- 

EXCLUSIVE TO 
GEE'S 

AMERICAN 
"SHAMROCK" 
Professional quality 

7in. L.P. 1,800ft., 1516 

SPARE SPOOLS, 4in., 
5in., 5ffn., 2/- each; 
7in. 2/6; 81in. 5/ -. 
Obtainable only from- 

Sin. Std. 600ft. 8/6 
lin. Std. 1,200ft. 12/6 
Sin. L.P. 900ft. 113/- 

Sáin. L.P. 1,200ft. 12/6 
7in. L.P. I,800ft. 15/- 
4in. D.P. 600ft. 9/- 
Sin. D.P. 1,200ft. IS/- 
S,' -in. D.P. 1,800ft. 22/6 
7in. D.P. 2,400ft. 25/- 
"GEE'S" ACCESSORY KIT. 1 "BIB" 
Splicer, 1 Splicing Tape, 3 Leader Tapes 
(3 colours), 10 Retaining Clips. Packed in 
plastic container. PRICE 32 /S. While stooks 
last. 

COLLABO "STUDIO" TAPE TRANSCRIP- 
TORS. Brand new le original cartons. :I 
speeds. 14, 3;, 7t i.p.s. 3 motore, digital 
counter, etc. Complete with instructions and 
things. A.C. 200/250 v. operation. SPECIAL 
PRICE 10 GNS. Can. paid. 
P. & P. 2/- per order (over £3 post 
free). Other types available. S.A.E. 
for Bumper Tape and Accessories list. 

Special discounts for quantities. 
GEE BROS. (RADIO) LTD., Dept. P.W. 
IS LITTLE NEWPORT ST., LONDON W.C.2 
(Adjoining Leicester Sq. Tube) GER 6794;1453 
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Fig. 4: The re- designed 
transformer in circuit. 

This completes the 
modifications for use 
with the Collàro deck, 
but since the article 
was originally pub- 
lished, a considerable 
number of constructors 
have requested details 
on how to make the 
recorder completely 
portable. 

Obviously a battery driven 
tape deck is the main require- 
ment here, and the Garrard 
Battery Tape Deck, which runs 
at 1-11-in /sec and 3;in /sec and is 
powered from a 9V battery, 
supplies this need. 

THE GARRARD BATTERY 
TAPE DECK 

The modifications required 
when this deck is used are simi- 
lar to those just given for the 
Collaro deck. However, only two 
speeds are involved, and because 
of the lower inductance heads 
the output stage can be advan- 
tageously changed. 

In the output stage there are 
at least three possibilities, each 
one having its own particular 
merit. 

(a) Leave the output circuit as 
designed. 

(b) Leave the output circuit 
unchanged but change the 
head transformer. 

(c) Change the output circuit 
and .head transformer. 

Method (a) is perfectly correct, 
but it uses expensive output tran- 
sistors, which are not needed 
unless high power (0.35 to 2W) is 
required. It also demands large 
batteries, PP1 or " Lantern " 
type cells as a minimum. 

Considering (b), there is a case 
for redesign of the output trans- 
former, because of the different 
head inductance. 

This head inductance is given 
as 0.11H with a recording current 
of 60 -200µA r.m.s. If the 10dB of 
top boost is used then, as the 
amplifier will give out 3.8V r.m.s. 
in this condition; a normal out- 
put is 10dB down on 3.8V r.m.s., 
or 125V, which should give a 
recording current of approxi- 
mately 100µA. 

PRACTICAL WIRELESS 861 

The impedance of the head at 5kc /s is 3.5kí2 
from XL= 27rfL. So in order to get a constant 
recording current the series resistor is made ten 
times larger, i.e. 39kfl. The transformer output of 
3.9V r.m.s. will give a recording current of 100µA. 
Therefore the output transformer ratio should be 

3.9 -=1/3. 
1.25 

Winding the transformer on the same core LA1. 
now means that a higher primary inductance can 
be used, thus demanding less amplifier current and 
reduced risk of core saturation at low frequencies. 

The redesigned transformer should therefore 
have 2,400 turns of 44 s.w.g. enamelled wire, 
tapped at 800 turns. This gives a primary 

C17 
1O0s F 

°Ext. 

35S1 
LS 

39kí2 

Fig. 5: The output stage for a 3551 speaker. 

Fig. 6: The output stage for a 30, speaker. 

Ste 

3II LS 
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Switch 4 
on deck ¡¡, 9V II 

2100,E a1d Battery 

Microphone + 

C1 
0.111F Tra 

oC71 

b 

37OmH 

R16 3.9k 

C12 

T§ 

54b 

S4c 

C29 
0.02}íF 33j 

C13 
0.01NF 

Volume 

100íF Ext 
LS. 

R p 

R25 
15011 

Erase Heacd 

R30. 
22k'- 

R22 
3301 

t 2 ° 
Tre I e+ot0 

OC140 Retord 1 

transformer 

Ord 
Record/ 

playback 
head 

C15 200}1F 

Fig. 7: The modified 
inductance of 220mH, and presents a load of 60f2 
at 50c /s, whereas the original transformer only 
presented 12f2. 

Now for method (c). The last fact mentioned 
above- means that with the rewound transformer 
the circuit can be simplified for less battery drain. 

The modification limits the audio output on 
playback to 350mW which is, of course, eminently 
suitable . for a small portable tape recorder. In 
this. modification the two power output transistors 
are omitted and the head transformer is driven 
directly from the 0C140 and 0072 as shown in 
Fig. 5.. 

The loudspeaker can still monitor on record, but 
the loading must be matched by means of an out- 
put transformer or a 3552 loudspeaker must be 
used. If a -352 loudspeaker is used, the transformer 

35 
ratio needs to be 4/ -= 3.4/1, with a primary 

3 

inductance of at least 50mH. See Fig. 6. This can 
be easily made by the constructor because, as the 
inductance required is low, so are the number of 

Tr11 0072 
or 0E7104 

24 
OpF 

C21 t 
500FF 

Erase head 
colour code 
1_6 reen 
2._.Black 
3__Whte 
4_Red 

?R2ll 

circuit for the Garrard deck. 
turns. And on a normal loudspeaker transformer 
core, which is about fin. x fin., the required 
inductance is given by 250 turns, tapped at 70 
turns. The gauge of wire is chosen so as to fairly 
well fill the bobbin, 30 s.w.g. is a good guide. C17 
can be reduced to 100µF because of the higher 
output impedance. 

So to review these three types of output stages: 
(a) Is suitable if large batteries and output 

power is needed, and requires no extra work. 
(b) Is the best theoretical answer and is 

recommended. 
(c) Is suitable if reduced battery and audio 

power satisfies the constructor's requirement. 
Now to finish the circuit modifications. 

On Record 
The treble boost circuit should be similar to the 

Collaro circuit, keeping only C25 and CI1. 
C25= 200pF, C11= 200pF, C26 =not used. 
Also on record, which of course includes the 

function of erasure and bias, the circuit needs to 



IBargains For Callers I 
We always have plenty, e.g., T.V. 
Cabinets, Ideal for shelve, etc., 2/6 each. 
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Make 
up oue 
of these 
latest type 
heaters. Ideal for 
bathroom, etc. They 
are simple to make from our 

instrnctionsunnes silica 
enclosed eleients designed for the correct 
Infra -red wavelength 13 microns). Price for 
750 watt efenient and met al easing as 

illustrated 19/6, plus 2/6 post and insurance. 

Infra -Red 

Heaters 

Limited Quantity Only 
Waterproof heater wire. 16 yds. length. 
70 watts. Self -regulating temperature 
control, 10 / -, post free. 

Microphone 
Inserts 
American made. Dyna- 
mic type. Heal bargain 
at 3 /8, plus lid. postage. 

Crystal 
type 5 /6. 

Beginner's Superhet 
Ae supplied to 
many schools 
and colleges. 
A s i m p l e 

basic superhei 
-easy to un- 
derstand and 
which can he 
progressively 
Extended - 
Ideal for students- oompoueuli. ,und 
-valves -metal rectifier tuning condense 
-I.E. transformera. etc. In fact complet 
superhet except speaker. Price 23 plu 
3/- poet and Insurance. Data included 
free or sep., 1 /6. 

TV CAMERA LENSES 
16 mm. lens In mount, f8,5 and triple 
anastigmatic suitable for vidicon tube, 
93.10.0. 

This has cabinet 
as Illustrated but 
lees control knobs 
is available this 
mouth at 
special snip pace 
of 15/8, plue 4/8 
Wait and 
Insurance. 
Blze la tills. 
x 91n. 
4in. and It 
is nicely 
covered ed in 
two time 
J.C.L. 
fabric. 

Cabinet Snip 

Yaxley Switches 
1 pole, 2 way 2/- 1 pole, 3 way 2/_ 
1 pole, 4 way 2/3 1 pole, 5 way 2/6 
1 pole, 7 way 3/- 1 pole, 9 way 8/- 

1 pule 11 way 3/- 1 pole. 12 way 3/3 
2 pole, 2 way 2/3 2 pole, 4 way 2/8 
2 pole, 5 way 4/- 2 pole, 6 way 3/6 
2 pole. 12 way 5/6 8 pole, 3 way 2/- 
3 pole, 6 way 9/- 3 pole, 12 way 8/8 
4 pole, 2'way 2/- 4 pole, 3 way 3/6 
4 pole, 4 way 3/6 4 pole, 5 way 6/6 
4 pole, 6 way 6/6 4 pole, 11 way 10/8 
4 pole, 12 way 11/6 5 pole, 3 way 4/6 
5 pole, 6 way 8/- 5 pole, 12 way 14/6 
6 pole, 2 way 3/6 6 pole, 3 way 4/6 
6 pole, 6 way 9/8 6 pole, 11 way 16/8 
6 pole, 12 way 17/6 8 pole, 2 way 4/6 
6 pole, 4 way 6/6 8 pole, «i way 11/8 
8 pole, 12 way 28/6 12 pole, 2 way 8/8 
12 pole, 5 way 16/8 12 way fader We 

1 pole, 6 way incremental shorting, 3/6 

Meter Bargains 
21n. Moving Coil 500 micro -amp. f.e.d. 
Brand new, 17/6, plue 1/- Packing and 
Insurance. 

PRACTICAL WIRELESS 

CABINET & PICK -UP 
Made «or a famous 

c 

ompany 
intending to make Battery 
Record Player but changing their 

Inds. '«'his is an extremely tine 
looking cabinet, must have cost 
at least E2 to make. It is complete 
with handle and fasteners as 
illustrated. Also Included in the 
parcel in a Cosanocord pick -up 
with crystal cartridge and Fappeiee 
stylus. (loth items new and per- 
fect. Only 18/6, plus 4/6 post and 
insurance. 

TV CABINETS for callers only 
FOR 17in. MODEL 
Rally well Mat. and finish,.d 
with polyester lacquer. Origin- 
ally Intended for l'hileo sets. 

Price 5/- 
SHELLS available for Olin, 
models, beautifully polinhcd 
and finished, but would need a 

moulded front and beck to 
complete. 

Price 7/6 
for callers only 

THIS MONTH S SNIP 
Tape Recorder for Spares. 
This month, If you act 
quickly, you can have a 

complete transistorised tape 
recorder parcel. Completely 
new and we offer it at a 

"give away" price. Sparee 
value only. It contains among 
other things: Tape head, 
suitable for dual track work- 
ing. All transistor push -pull 
amplifier. 2 8in. P.M. speaker. 

18 volt tape motor with pulleys and drive mechanism, volume 
control, cord -erase- playback -off lever action switch. 
Every item listed above is warranted in good working order and 
If not so, will be replaced free of charge. 

The whole offered at less then the value of the amplifier 
58/ -, plus 2/6 carriage. Plastic cane with carrying handle se 
illustrated, 12 /6 extra. 

MAINS MOTOR 
Suitable to drive fan, small model drilling 
machine etc. A.C. only, sou' starting. Size 
21e. diameter by 21n. long (plue spindle). 
Only 9/8, plus 2 /6. 
Tape 

e 
order type motor synchronous 

working 230 volts. 12/6, plue 2/6 post. 
Ditto but more powerful 20/ -, plus 2/6. 

"CORONET" Mk. Ill 
An excellent pocket aior set using 3 MAT transistors for the oscillator 
and LP. stages and 3 junction types including a matched pair for the 
output stage. It fully covers the medium -wave baud and that part 
of the lung -wave baud to bring In N.B.C. Light. The circuit includes 
a highly efficient slab aerial and Plessey timing condenser incorporating 
wave change switch. Overall size approximately 44 z 24 x ljin. 
supplied complete with carrying case, this two -wave pocket eat Is 
available whilst stocke last at the very low price of 23.12.8. 

M ULTI-METER 
BARGAI N 

Model number EP10K. Extra wide 
scale fitted corner wise for compact- 
ness, extra accurate as it uses 1% 
components. Sensitivity 10,000 
ohms per volt A.C. and D.C. ranges 
L.C. voltage up to 1.2KV In 5 
rangea A.C. voltage rap to 1.2KV 5 
ranges. D.C. current up to 300mA 
3 ranges. Resistance up to 2 meg. 
Capacities .005 to .16 mud and deci- 
bels. Complete with Pun instruc- 
tions and test ptoda and battery 
for ohms range. A real bargain not 
repeatable once stocke cleared. 
Price 63.19.6. Carriage and 
Insurance 6/ , 

BUILDING A DOUBLE BEAM 'SCOPE? 
We can supply VCR517 brand new, 0/6, plue 6/6 carriage and paekag- 
Ing, also 1750 v. mains transformer, 22/6, plus 8/8 carriage and 
packaging. Other parte in stock, send for list. 
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Electric Blanket Spares 
We carry a good stock of elements, thee- 

luetatn and awltohee etc. for Electric 
Blankets. Bend B.A.E. for list. 

Timer Kit 
Special offer of all components except metal 
box to make mains operated Interval timer 
for photography etc. 12/8 plus 2/6 poet. 

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

Fluorescent Light Bargain 
For pelmet or window lighting, etc. 

Kit of parte comprising: choke, two lamp 
holders, 
starter 
holder and 
starter, 
40 watt, 
19/8: 00 
watt., 27/8. 
Plus 2/6 poet and insurance. 

Building A 'Scope, 

31n. oscilloscope tube. American made 
type No. 3FP7, 6.3 v. 0.0 amp. heater, 
electrostatic deflection, brand new and 
guaranteed with circuit diagram of scope, 
16 /- each, plus 2/6 post and Insurance. 

Adjustable Thermostat 

Suitable for Industrial or domestic purposes, 
such as controlling furnace oven, immesioa 
heater, eto. Can also be used as flames 
or lire alarm. Made by Suanvic these are 
approximately 17in. long and adjustable over 
a range 0 to 520 F. The contacts are rated 
at 16 amps., 230 volte, and the adjustment 
spindle, which comes to the top, can be 
fitted with a flexible drive for remote control 
or just a pointer knob for local ueatrch 
Listed at 63 or 24 each, them are offered at 
only 8/8, plus 2/8 postage and Insurance. 

Ice -Stat 
This le a 'man thermostat which cots on 
and off at around freezing point.- Has many 

one of which could be an ice warning 
device to be fitted under your motor car. 
Price 7/8, post IN 

Refrigerator Thermostat 
Standard type with adjustment for W normal 
refrigerator temperatures, 7/6, plait 1/- poet 

Simmerstat Heater 
Regulator 

Suitable to control elements, heater, soldering 
irons and boiling rings up to 2,600 watts. 
Complete adjustable, normal price 55/- each, 
special snip price 12/8, plus 146 poet.«. and 
Insurance. 

15 amp. Thermostat 
Adjustable over fairly wide rangs of 
temperatures but set for 70 F, imitable for 
wall mounting to control room beaters. 
Exceptional bargain at 916. pee 1/- poet 
and Inserams. 

B29 Receivers 
A One receiver made by the famous Marconi 
Company. Covers the shipping bands 
15 KM to 560 K/e in four switch stage. 
Has vernier tuning and all refinement. 
Works off A.C. mains with internal power 
pack. These sets need servicing, but we are 
filling at less than ,pare parts value Le., 

26.0.0, plue 30/- earr. 

ELECTRONICS (CROYDON) LTD 
266 LONDON ROAD, WEST CROYDON, SURREY 

(Opposite SAVOY CINEMA) 
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LATEST HIGH QUALITY COMPONENTS FROM THE MAXI -Q RANGE 

TRWIMI1 T° NSIST1R DUAL PURPOSE 
COILS 

TESTED AND TRIED OVER 5 FREQUENCY RANGES 

Coils for transistor superhets or converters, with or without an R.F. 
stage and using 465 Kc /s or 1.6 Mc /s I.F. 

* Noval B9A Based for Plug -in application -Screw threaded for Chassis 
application. 

* Formers moulded in low -loss polystyrene for best results. 
* Each coil is packed in an aluminium container which may be used as a 

screening can. 
* Brass threaded adjustable iron -dust cores. 

The following colour code identifies the coils: 
BLUE - Aerial coil with base input winding. 
YELLOW - Interstage R.F. coil with couplings. 
RED - Oscillator coil for 465 Kc /s I.F. 
WHITE - Oscillator coil for 1.6 Mc /s I.F. 

PRICE 4/9d. each 
Coverages: Range 1T- .15/.4 Mc /s; 2T- .515/1.545 Mc /s; 3T- 1.67/5.3 

Mc /s; 4T -5/15 Mc /s; 5T- 10.5/31.5 Mc /s. 
Full technical details now included in Technical Bulletin DTB.4 -1/6d. 

IFT.13 Miniature 465 Kc /s. I.F. Transformer.... 7/6d. each 
IFT.14 Miniature 465 Kc /s. Last I.F. Transformer 7/6d. each 
IFT.16 Miniature 1.6 Mc /s. I.F. Transformer.... 6/6d. each 
IFT.17 Miniature 1.6 Mc /s. Last I.F. Transformer 6 /6d. each 

GENERAL CATALOGUE covering full 
range of components, send 1 /6d. in stamps. 
PLEASE SEND S.A.E. WITH ALL 
OTHER ENQUIRIES. 

DE NCO (CLACTON) LTD. (DEPT. P.W.), 357/9 Old Road, Clacton -on -Sea, Essex 

It's so easy to build TAPE EQUIPMENT 

with a NART1A 22tOGIDAMS 
and Audiokits for Hi -Fi, too! 

With a Martin Recordakit you can either build a complete 
tape recorder (in which case you can have it with deck and 
portable type case if desired) or assemble a pre -amp to connect 
the deck to existing amplifier system. There are Recordakits 
for two four track Collaro, Magnavox and B.S.R. decks. 
When finif.sed, you will enjoy performance and quality of 
wonderfully high standards more usually associated with far 
costlier equipment and with Audiokits you can build Hi -Fi to 
your personal requirements. 

Printed circuit board sections supplied complete 
tested and with valves in position on Recordakits. 
Kits well packed in fitted cartons and complete down 
to last screw and measured length of wire. 
Full assembling and operating instructions. 

MARTIN AUDIOKITS 
A brilliant new technique enabling 
you so combine, interchange and 
add stereo by means of cleverly 
deigned transistorised units to 
prods.. equipment just a gnu 
want. The range of kite se far 
includes: 

6 -STAGE SELECTOR SWITCH 
WITH MATCHING INPUTS. 
PRE -AMP & TONE CONTROL 
UNIT 
3 WAY MIXER WITH NEW 
MATCHING SYSTEM 
AMPLIFIERS 
POWER PACKS 

AMP. & PRE -AMP. KITS 
8311 -V -2 Tr. for Collaro 
3 sp. deck with valves, 
transformers, knobs, etc. 
8311 -4-V as above, for 4 Tr. 
831E CP for Collaro 2 Tr. 
831E -4 CY for Collaro 4 Tr. 

COMPLETE KITS 
lift w' with 8311 -V amp.. 
case, 9' x 5' speaker and 
Collaro Deck. Kit `D with 8311 -4-V amp., 
case, Collaro Deck and 
9' x 5' speaker. 

11 gns. 
12 gns. 

8 gns. 
9 gns. 

282gns. 

34 gns. 

MARTIN ELECTRONICS LTD., 154/155 HIGH ST., BRENTFORD, M'SEX 
Phone:lSLeworth 5885/1161 

THE KITS 
YOU BUY WITH 

SUCCESS BUILT IN 

AMPLIFIERS FOR COMPLETE INSTRUMENTS 
PRE -AMPS TO ADD TO HI -FI 
2 TRACK AND 4 TRACK 

AND NOW MARTIN AUDIOKITS 
The newest thing in Hi -Fi construction systems 

MARTIN ELECTRONICS, LTD., 154 -155 High Street 
Brentford, Middlesex. 

Full details of Martin Recordakits 
Ful: details of Martin Audiokits 

NAME 
ADDRESS 

(Block letters) PW14 
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COMPONENTS LIST 

Additional Components: 
C27 0.5µF paper 
C25 2,000pF mica 
C29 0.021.Lf paper 
C3I 0.5 F paper 
C32 6µF electrolytic 12V 
C33 50011F electrolytic 12V 
R29 2752 I W 10% 
R30 22k0 I W 10% 
S4 Equalisation switch, 3 -pole 2 -way 
L2 60mH 252 filter choke 
LS 3552 transistor type 
TRI I 0072, GET104 or NKT243 

Change in Value: 
C4 470pF ceramic 
C5 0.5µF paper 
CI1 2,000pF mica 
Cl2 0.005µF paper 
C13 0.01µF paper 
C24 40pF ceramic or mica 
C18 100pF ceramic or mica 
C17 1001AF electrolytic 12V 
R8 1052 I W 
R16 3.9k I W 
R23 39k1 I W 
R24 10052 I W 
R25 1 5052 I W 
TI 2,400 turns of 44 s.w.g. e.w. tapped at 

800 turns on LAI 

be changed considerably. Here because of the high 
efficiency of the Garrard heads a great saving of 
battery current is possible. 

The erase oscillator employs only one transistor -an 0072, GET104, or NKT243. The erase head 
is also the oscillator coil and the consumption is 
very small; 20mA at 9V is quoted. 

Bias is supplied from an overwind on the 
oscillator coil, this develops 65V which is applied 
to the recording head via a 100µF capacitor. 

On Replay 
Once again as the Collaro modifications with: 

C27 =0.5MF C5 =0.5µF C28 =not used. 
C29 = 0.02µF C13 = 0.01µF C30 =not used. 

When using the Garrard deck a separate 9V 
battery is recommended for the motor. Because the 
motor is governor- controlled, some interference 
may enter the amplifier unless some supply filter- 
ing is done. 

A circuit which has proved satisfactory is 
included in the redrawn diagram (Fig. 7). The 
choke may consist of about 300 turns of 28 s.w.g. 
enamelled, wound in an old small speaker trans- 
former core. The resistance of the choke should 
not exceed 252. A battery switch for the deck 
motor is mounted on the deck and operated by the 
wind and play controls. 

The recording switch is carried below as in the 
B.S.R. deck and the wafers for SI can be fitted. 
Suitable size wafers are the Plessey type GAI 
size 2. 

The approximate consumption of the modified 
amplifier will be as follows: 

Record Play 
(a) 35 -330mA 12 -300mA 
(b) 35 -330mA 12 -300mA 
(c) 30- 80mA 8- 60mA 

Tape deck consumption is IOOmA at 3;in /sec, 
and up to 200mA for fast wind. 

Progressive Portable 
-continued from page 857 

B) and adjust TC4 and the position of the Long 
Wave- coil on the rod, for best sensitivity, at a high 
wavelength. Then tune to a low wavelength on 
this band (tuning capacitor fairly well open) and 
adjust TC3 for best results. In reasonable circum- 
stances, some Long Wave stations other than the 
Light Programme on 1500m should be received, 
and these can be used for adjustments. 

For maximum possible performance, it is usual 
to repeat all adjustments on both Medium Wave 
and Long Wave bands, until no further improve- 
ment can be obtained. 

Figs. 9, 10 and 11 show the complete receiver, 
using six transistors, and covering both wavebands. 
The type of connector illustrated in Fig. 10 is for 
a 7fV battery, which has a very long working life 
indeed. 

Tuning Dial 
The tuning dial is shown in Fig. 12, and is 

marked in wavelengths, for Medium and Long 
Waves. This dial is fitted on the panel under the 
tuning knob, and held with adhesive. A piece of 
thin Perspex or other transparent material will 
protect the dial. 

To obtain best agreement with the wavelengths 
marked, adjust the trimmers at a low wavelength, 
and the oscillator coil and aerial windings at a 
high wavelength, on each band, in the previously 
described manner. 

DOMESTIC STRAIGHT THREE 
-continued from page 841 

pick up the weaker transmissions, but in almost 
every case a picture -rail aerial, comprising some 
12 to 20ft of insulated wire, will suffice. The use 
of a good earth connection will also be found 
beneficial in the poorer reception areas. " 

Volume obtainable from the local BBC trans- 
missions should be more than adequate for all 
domestic requirements and the quality of repro- 
duction will be found to be remarkably good, par- 
ticularly in view of the simple nature of the circuit 
and few components employed. 

FADING 
It is only in especially adverse situations, such as 

the East Coast of England. where after dark there 
is trouble from fading of BBC stations and inter- 
ference from the more powerful Continentals, that 
results may disappoint; there is no easy remedy for 
this, as even quite elaborate superhet receivers are 
frequently incapable of giving a satisfactory per- 
formance in these areas. Sometimes the use of a 
short indoor aerial is beneficial, but this, of course, 
renders it impossible to receive more distant 
stations when these are required. But in the vast 
majority of cases this receiver will prove a fitting 
reward to the effort of building it, particularly in 
the case of the novice building his first mains 
operated set and will, it is hoped, provide the spur 
to go ahead with more ambitious designs in due 
course. 111 
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General- coverage Receiver Kit 

THE model RG -1 general- coverage receiver is 
available from Heathkit either in kit form or 

ready -assembled. It tunes over the medium wave 
band and short wave bands from 1.7Mc /s to 
32Mc /s in five ranges. 

The sensitivity of the receiver on short waves is 
3µV for 10dB signal /noise ratio or better. The 
eight valve circuit incorporates a variable noise 
limiter and a half -lattice crystal filter. When built, 
the set has an i.f. of 1621kc/s and an audio output 
of 2W. 

The kit includes an attractive, robust steel 
cabinet measuring 131in. x 111in. x 61 in., and a 
tuning meter is a feature of the front panel. 

The Heathkit RG -1 is made by Daystrom 
Limited, Gloucester. 

Heathkit's new general coverage receiver. 

Dual -trace Oscilloscope 

THE new dual trace oscilloscope, type CD.1183, 
designed by the Solartron Electronic Group, 

Ltd., has made use of the principle of modular 
construction so that the " X " and " Y " self -con- 
tained modules may be interchanged speedily and 
easily when required. 

The main unit contains a high resolution c.r.t., a 
multi -range lkc /s calibrator, two main vertical 
deflection amplifiers, one main horizontal deflec- 
tion amplifier, and all power supplies. 

The type CD.1183 oscilloscope is manufactured 
by the Solartron Electronic Group, Ltd., Farn- 
borough, Hampshire. 

New Range of Hi -Fi Equipment 
A NEW range of high fidelity tuners and ampli- 

fiers has recently been introduced by Arm- 
strong Audio Limited. Included in this range is an 
integrated stereo amplifier, model 222, which 
delivers 20W output. It has been designed to 
accommodate the high quality ceramic pick -ups 
which are now coming on to the market. The 
controls include wide range bass, treble and 
balance controls and the circuit incorporates a 
rumble filter. The price of this amplifier is £27 10s. 

Also in the new Armstrong range are two 
tuners; the type 224, which is an f.m. tuner costing 
£22 10s., and the type 223, which is an a.m. /f.m. 
model and costs £28 15s. The manufacturers of 
this new range of equipment are Armstrong Audio 
Limited, Warlters Road, Holloway, London, 1V.7. 

The Armstrong type 223 a.m. /fm. tuner. 

Sound Effects Records 

ANEW series of sound effects records has 
recently been introduced by Recorded Tuition 

Ltd. On the Contrast label, MFX1 has a general 
selection of 14 sound effects, including train, car, 
ship and aircraft sounds, storm effects, etc. MFX2 
augments this with a further selection of 12 
assorted effects with the emphasis on footsteps, 
American police cars, but includes other effects 
such as applause, car crash, etc. Between them, 
these two records present a good general purpose 
library of 26 different sound effects. 

More specialised is Contrast TFXI, which is 
devoted entirely to train sounds and the ll tracks 
provide a comprehensive selection ranging from a 
tank loco to a diesel express. Contrast AFX1 is 
also specialised, this time the subject being wild 
animals -there are 15 tracks. 

Electronic sounds are dealt with on Castle 
EFX1. Side 1 is taken up with electronic music 
intended for dramatic introduction and back- 
ground in plays, documentaries, etc. Side 2 has 
several tracks devoted to " space ship" effects, the 
remainder being a selection of miscellaneous 
electronic sounds suitable for a variety of applica- 
tions. 

All these records are Tin. e.p.'s (45r.p.m.) and 
all the sounds were recorded by F. C. Judd, 
A.Inst.E. The quality of reproduction justifies the 
" hi-fi" claim, the realism is first rate. There are 
two practical points to note: the length of every 
individual item is given in seconds on the record 
sleeves and, secondly, all the tracks are free of 
copyright to all amateur users. 

The standard price for any of these records is 
8s. Od., including tax, postage and packing. They 
may be obtained from Recorded Tuition Ltd., 
174 Maybank Road, Woodford, London, E.17. 
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ii HOME CONSTRUCTORS LOOK!N 
ta AT THESE OUTSTANDING CHRISTMAS GIFT 

BARGAINS 
THE 
SKYROVER 
7 TRANSISTOR 
PORTABLE 
RECEIVER 

THE 
SKYROVER 

De Luxe 
7 TRANSISTOR PORTABLE 

GENERAL SPECIFICATION FOR BOTH MODELS 

7 transistor and 2 diode superhet -6 waveband portable receiver, covering the full Medium Waveband (180-576 M) and Short Waveband 
(31-94 M) and in addition 4 separate switched Band Spread Ranges on 13M, 16M, 19M, and 25M /bands -with manual Band Spread Tuning 
for accurate Station selection. I.F. frequency 470 Kc /s. Output 500 MW. Sin. Ceramic Magnet P.M. Speaker. Telescopic and Internal 
Ferrite Rod Aerial. All Mullard Transistors and Diodes. The coil pack and tuning heart is completely factory assembled, wired and 
tested. The remaining assembly can be completed in under three hours from our detailed and easy to follow instructions. Operates 
on four 1.5V torch batty. (112 or equivalent). 

0 

Ni THE SKYROVER Individual Details -controls: Waveband 
6v1 Selector. Volume Control with on /oit switch. Tuning Control with 
it easy to read Dial Scale. In attractive plastic cabinet, size: 
g 10 x 6i x 3ìín., with metal trim and carrying handle. 

MAY 
FORUILT 

11019.6 

THE SKYROVER De Luxe. Tone Control Circuit is incorpor- 
ated with separate Tone Control in addition to Volume and 
Tuning Controls and Waveband Selector. In sturdy wood cabinet, = 
size: 111 x 64 x 3in. covered In washable material with 
trim and carrying handle. Also Car Aerial socket. 

MAY BE FORUILT f 12.19.6 
All Parts Sold Separately. All Parte Sold Separately. 

Circuit diagram and data for each set 2/6 extra, free if all parts bought. Four U2 batteries 2/8 extra. Four Leak -Proof Batteries 
V y 3/4 extra. Add 5/- P. & P. on each set. 

V 

THE `REALISTIC 7' 
le 
E A fully transistorised Portable 

Receiver made to the highest 
professional standards -is now 
available to the home constructor. 
Comprises 7 Mullard Trans. OC44, 
20C45's 0071. 0081D, and 2OCBI's 
plus OA170 Crystal Diode. Delivers 
350 milliwatt output to 41n. high 
dux speaker -I.F. frequency 470 - -+ásáis`.%¿;,3 
Kc /s. -fully tunable over medium 
and long wavebands. All components mounted on single printed 
circuit board, size 55 x 5 in. Attractive two-tone plastic cabinet 
with carrying handle -size 7 x 10 x 34in. with easy to read dial 
and socket for car aerial, choice of Red /Grey. Blue /Grey or all 

w Grey. Complete 
AY BE BU1ILTull Eva shat parts sold 

separately. FOR 
P. & P. 4/6 extra. (Circuit diagram 2/6, free if all parts bought.) 

a.ec:XX7,>:.. 

--_ - -, REALISTIC 7 De -Luxe 

A "De Luxe" version of the 
well proven "Realistic 7" is 
now available, with the same 
specification as the standard 
model PLUS a restyled 
superior wood cabinet covered 
in attractive washable mat- 
erial, with chrome trim and 
carrying handle, AND ALSO 
a full vision circular tuning 
dial (externally mounted) to 
further improve this wonder- 
ful set. 

Only £1.0.0 extra 
P. & P. etc. as Standard Model, 

y 

SPECIAL XMAS OFFERS 
w IDEAL GIFTS FOR ALL FROM 8 TO 80 ! 1 

2 TRANSISTOR POCKET RADIO- COMPLETELY 'BUILT 

Ready made as Illustrated- complete with personal ear- 
piece, telescopic aerial, battery and carrying case! Won- 
derful value and performance-full medium waveband 
coverage -built in 2íin. speaker gives full tone reproduc- 
tion. Works on single PP3 9v. battery. In attractive plastic 
case -size only 4 x 24 a lin. All accessories included In the 
price. 

WIRECOMP'S 
PRICE COMPLETE 4ZI 2/6 

ALSO 6 TRANSISTOR POCKET RADIO - 
FULLY BUILT 

Wonderful performance. Tunable over full medium 
waveband. Built -in 21in. speaker. In attractive 
plastic carrying case -size 4 x 24 x lin. Operates on 
single PP3 8 v. battery. Supplied complete with 
personal earpiece. leather carrying case and 
battery. 

S 
PRICE C 11 IPLETE 7916 2/6& P. 

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 BR and 36 pass the door. 

THE 'SPRITE' 
A unique Wirecomp otter. The Sprite is a 
Six transistor superhet Miniature Pocket 
Radio of Commercial Quality-tittered to 
you in three main pre -assembled units - w 
which together with simple wiring -wil 
enable you to build it in only one hour! CS 
Fully tunable over Long and Medium wave- 
bands. 

íí 
Uses printed circuit and High 

sensitivity internal ferrite rod aerial. I.F. 
frequency 470 Kc/s. Transistors: 3 Philco 
2067's, 2 Mullard 0081M, OC61DM and OAST 
diode. 3 inch speaker. Works on single 
PP3 battery. Supplied with the complete 

R.F. and I.F. stages. Driver and Output stages, ready built and 
mounted on the printed circuit; for final assembly You only have 
to lit the wave- change switch, tuning condenser and drive, 
volume control, earphone socket and aerial rod. in very attrac- w tive plastic case, size 4 x 2+ x tin. 
MAY BE BUILT FOR 79I6 All parts sold separately. g 
Real Calf Leather Case, wrist strap and Personal Earphone with Ni 
case and battery. 12/6 extra. 
P. & P. 316 extra. (Data and instructions 2/6 free if all parts 
bought.) 

SPECIAL WIRECOMP OFFERS 
TO THE READERS 

OF "PRACTICAL WIRELESS" 
SPEAKERS 6 a 4in. 3 0 8 /9. Sin. Round 3 0 8/9 
B.S.R. UA 14 Autochangers . .. .. £5.19.6 
COLLARO Studio Tape Decks .. £10.12.6 

Post FREE 

NamxtuccSP.lc;t$tG;lctP.ßb;tctP.Sl.t ;iF'toF.1:3á:SCf$If¡1?.;cc:Sctf3Ltracc1czeQtocS;ä1.,occí:zszIconcflL,°aS¡mcoCumar. 
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THE NEW NORCOL "GNOME "! 
2 -SPEED PORTABLE RECORD PLAYER KIT 

We proudly present this 
fine new unit as the best 
value for money avail- 
able. The volume and 
quality are superb and 
the finish of the cabinet so 
good that we are able to 
offer an IMMEDIATE 
CASH REFUND if not 
delighted. Ideal for the 
new 33; rpm 7 -inch Amer- 
ican records. 

Long Life on One 9v battery (319 ex.) 
All parts available separately. 

This unit is a winner and we confidently predict 
that when customers see the quality and 
finish they will agree that it is equal to or better 
flan units costing nearly double the price. 

NORCOL LTD 147 LONDON ROAD, YORKTOWN, 

A PERFECT XMAS GIFT 

* Beautifully made two -tone 
blue and grey cabinet with 
gilt handle and trim. Only 
9= ,x7x5in. 

* Hi -Flux 8 x 3in. Speaker with 
Ceramic Magnet. 

* 4- Transistor Amplifier on a 

clearly marked printed circuit. 

* Latest "STAAR" KT /4 2 -speed 
turntable unit with automatic 
speed control. 

COMPLETE KIT L7. 9.6 3,9 

(Amplifier assembled and tested, SI- extra). 

ELECTRONIC COMPONENTS CAMBERLEY, SURREYPh..., CAMBERLEY 3743 

The New Pictu re -Book' way of learning 

S I ELECTRICITY(5voLs.) 
ELECTRON ICS (6voLs) 

You'll find it easy to learn with this out- 
standingly successful new pictorial method - 
the essential facts are explained in the 
simplest language, one at a time; and each 
is Illustrated by an accurate, cartoon -type 
drawing. 

rerl The series will be 
of exceptional 
value in training 
mechanics and 

technicians in Electri- 
city, Radio and Electronics. 

WHAT READERS SAY 
"Learnt more in part 1 than the previous 2 years." L.M.J., 
Durham. "I am comvinced that I am on to something 
Nally worth while." J.L.P., Fife. "Without doubt they are 
the easiest to follow books I have ever studied." W.J., 
Aylesbury. "Congratulations on a well planned easy to 
learn series." M.K., Horsham. "First class, I cannot 
praise ABM too highly." J.J., Taunton. 

A TECHNICAL PRESS PUBLICATION 

The books are based on the latest research 
into simplified learning techniques. This 
has proved that the Pictorial Approach 
to learning is the quickest and soundest 
way of gaining mastery over these 
subjects. 

To Selray Book Co. 
60 Hayes Hill, Hayes, Bromley, Kent 

Please send me Without Obligation to Purchase, Basic Electricity/ 
Basic Electronics on 7 Days Free Trial. I will either return set, 
carriage paid, in good condition within 8 days or send down 
payment of 10 /- (Basic Electricity) followed by 6 fortnightly pay- 
ments of 10 / -. Down payment of 12/- (Basic Electronics) followed 
by 6 fortnightly payments of 12/ -. Alternatively, I will send 63/- 
(Basic Electricity -5 parts), 75/- (Basic Electronics -6 parts) 
post free. This oiler applies to United Kingdom only. 
Tick against set required (only one sei allowed on free trial). 
BASIC ELECTRICITY BASIC ELECTRONICS 
Signature -...- --- .--- .- . - -_ -- 

(If under 21, signature of parent or guardian) 
BLOCK LETTERS BELOW 
Name 
FULL POSTAL 



January, 1964 PRACTICAL WIRELESS 869 

our Wavelength 
BY THERMION 

UDGING by our correspondence it seems that 
large numbers of beginners are unable (or 
unwilling) to make the effort and do their own 

shopping for radio parts, but seek a complete kit 
even for some of the most basic receiver designs. 
Is this a lack of enterprise by the beginners of 
today or is it just another manifestation of the 
affluent age? At any rate it set me thinking of 
those far -off days when I embarked upon the 
construction of my first one -valver. 

Private Enterprise 
First, the piecemeal collection of components - 

a few purchased but most obtained through divers 
other methods not involving the transfer of 
currency, such as exchange or the badgering of 
elders to donate parts. The preparation of the 
bread -board and front panel, the winding of the 
coil, the assembly of components and the wiring 
up. All ready now except for that one vital but 
expensive article -the valve. 

Weeks of careful hoarding of pocket money 
would culminate in a Saturday morning expedition 
to the local radio shop and the dissipation of this 
accumulated wealth in one glorious fling. The 
brand new HL210 would be carried home in 
triumph, where trembling fingers would insert it in 
the long -vacant socket. The receiver was 
complete! Dare we connect up the accumulator 
and battery? Eagerness to try out the receiver 
would be tempered by fear of irrevocably damag- 
ing the valve, and so yet once more the wiring 
would be checked. Finally, the excitement and 
thrill as the phones became alive and emitted 
growls and squeals which were eventually coaxed 
away. leaving the broadcast signal in the clear. 

The Way to Learn 
Prepared kits of components are unquestionably 

a boon in many respects, on the other hand 1 do 
feel that the youngsters taking up radio construc- 
tion as a hobby will obtain far more satisfaction 
from a piece of apparatus which has been built 

up from a host of individually selected parts. The 
many ensuing visits to radio shops in the process 
will provide valuable experience and a sense of 
judgment and discrimination over the disadvan- 
tages and advantages of various types and makes 
of component will, in this manner, soon be 
developed. 

Finally, a word of advice. Even the rawest 
beginners should appreciate the need to present 
an orderly shopping list at the counter. This is 
particularly important when a large number of 
resistors or capacitors are to be purchased. Tot 
up the quantity of each value required and tick 
these off on the published components list as a 
check before setting out. 

R.S.G.B. Exhibition 
Upon visiting the Seymour Hall in London last 

month my first impressions of the ponderously 
(and, perhaps, misleadingly) named " International 
Radio Communication Exhibition " were that I 
had entered a commercial equipment- cum -Forces' 
recruiting show. Wandering past the proud and 
magnificent factory-made receivers and trans- 
mitters, I was suitably humbled as thoughts of the 
chaste appearance of the homespun equipment in 
my garden shack flashed across my mind. Still, I 
mentally cheered myself, a highly garnished facia 
panel does not help when trying to pull in that 
much -desired VR or HP. 

I did regret the blatant professionalism every- 
where and the abundance of shamateur operating 
stations, but on the credit side both the BATC 
exhibit, which included a demonstration of the 
reception of an actual ham TV transmission (from 
Harrow), and the teleprinter demonstration pro- 
vided a touch of real amateur enterprise. It was 
interesting also to gaze upon the bygones of 
wireless in a display of components and equipment 
ranging from the 1920's to the middle 1930's. 

But the most heartening sight as far as your 
scribe was concerned was not even in the main 
hall. In the far end of a small backstage room, 
beyond a surplus components shop, I found the 
Roding Boys' Society stand. Here were examples 
of radio equipment built entirely by the young 
members of this organisation, each item a happy 
reminder that the spirit of amateur radio is very 
much alive among the lads of today, emphasising 
once again that enthusiasm and ability to use one's 
hands are the most important assets for success 
in this hobby. 

On departing, I thought that the R.S.G.B. had 
done a great injustice in placing this boys' club 
exhibit in a remote corner apart from the main 
show, then upon reflection it occurred to me that 
perhaps this arrangement will (albiet uninten- 
tionally) bring home to the visitor the gulf. no 
merely in space but in mind, that exists betwer, 
the genuine and the pseudo amateur. 
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Home Inter -corn Unit 
Mk II 

ARECENTLY published circuit for a home 
intercom unit contained a fundamental error 
and this has not escaped the attention of 

many of our hawk -eyed readers! (See page 442, 
Sept. issue.) 

A number of different re- arrangements have" 
been proposed and we are publishing here (Fig. 1) 
one revised version which will perform satisfac- 
torily while not requiring too drastic changes to 
the original design. 

It will be seen that the telephone rest switch 
now has two contacts ' A' and ' B', and when one 
makes, the other is open. 

Since the two poles of this switch must be 
completely isolated from each other, a different 
form of construction is needed for the handset rest. 
A suitable design is given in Fig. 2, where the 
rest is shown in the unloaded position, i.e. hand- 
set removed. 

The main portion of the rest consists of a strip 
of Paxolin or other insulating material. The 

Brass stripp Paxolin 

Spring 

Spring contact 

Fig. 2; The construction of the handset rest. 

Handset 

January, 1964 

Call 

6V 
Calling 
battery 

9V 
Phone 

battery 

Call switches spring biased to bft 
Phone rest switches shown as 

when handset is lifted off 

6v 
. Call'ng 
; batery 

Handset 

aura 

9V 
Pitone 
battery 

Call 

Fig. I The revised circuit. 

springs are soldered to the brass wing pieces, and 
the latter are screwed or rivetted to the Paxolin. 
Brass strip is used for the two switch contact arms; 
' B' is made a fixture to the top of the wooden 
housing, while ' A' is fixed to the insulated part 
of the rest. Contact arm ' A' operates a spring 
contact -this should be made from a piece of 
phosphor bronze. 

Wide Range L.F. Oscillator 
-continued from page 815 

to" 

- Range 
Selector 
switch' 

'VRt r-' : E--, 

Frequency 
Tuning control 

Impedance 
Selector 7' 
switch 

Ou tput 
socket 

Amplitude 
control 

Fig. 3: The front panel of the unit. 

Checking with on Oscilloscope 
It will not be possible to check range 6 and the 

ii.f. end of range 5 by the method described, 

these frequencies being above the normal audible 
hearing range. These can be checked on an 
oscilloscope, if available. An oscilloscope would 
also be an advantage when setting up the other 
ranges as any distortion would be at once evident. 

If possible the oscillator should be calibrated 
against a commercially built instrument by the use 
of Lissajous figures on an oscilloscope, this giving 
extremely high accuracy. Another simple fre- 
quency check is to compare the audio tones heard 
in the headphones with the notes of a piano scale, 
this giving an approximate calibration over the 
audio range. 

The calibration points may be marked on a 
large radio type dial with transparent cursor, or a 
simple pointer knob used with a 100° or 180' 
scale, a graph or table being drawn for each range, 
degrees against frequency. 

Finally, the impedance of the low impedance 
output is of the order of 100052 and any external 
load much below this value may cause distortion. 
If the unit is to work into a lower impedance load, 
a series resistance should be used (in series with 
the output lead), to increase the total impedance 
to about 10000 level. Another method is to use 
a step -down transformer of the correct ratio. 
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NOW! ANOTHER PURCHASE of the year's keenest 

TAPE RECORDER BARGAIN! 
A 24 gns. Tape Recorder offered at 
the bargain price of only 15 gnu. plus -._ 10 /. cart. Supplied In 3 Units already 
wired and tested. A modern Circuit 
for quality recording from Mike, Gram 
or Radio, using latent B.B.R. Twin 

-_, Track Monardeck Type TD2. Magic Eye 
recording Indicator, Ext. spirt., switch. 
caper -impose and straight- through 
amplifier facilities, etc. 
Valve line up EF86, ECL82, EM84, 
EZ80 and Silicon Diode. 

2 tone Cabinet and 8' z 5' Speaker £3.10.0 Size 14' a 101- x 71' f Wired Amplifier complete with 4- Valves, £5.12.6 front Panel, Knobs l + 3/6 Carr. 

BAR. Monardeck Type T.D.2 £7.7.0 .0 + 4(6 Cure, 
Accessories -Mike, Tape. Screened 

Lead Plugs, etc. £1..0.0 + 2f- Carr. 
COMPLETE KIT comprising items 

15 gns. + 10/- Cart. 

Leaflet, circuits, instructions, 2/- Poet free. 
0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0' 

NEW BRITISH RECORDING TAPE 
Famous Manufacturer. Bulk purchase, genuine recommended Tape Bargain. 
Unconditional Guarantee. Fitted Leader a Stop Foils (except lin.). 

standard (PVC base) Long Play (P.V.C. base) D'ble Play (Mylar base) 
3in. 150ft. 2/9 225ft. 4/9 300ft. 8/8 
lin. 6000. 11/6 900ft. 15/- 1200ft. 25/- 

5fin. 850ft. 14/8 1200ft. 17/6 1800ft. 82/8 
lin. 1200ft. 17/8 1800ft. 22/6 2400ft. 42/8 

Post and Peeking -3itt. Reels, 6d. Each additional Reel, 3d. 
din. to 7in. Reels 11 -. Bask additional Reel, 6d. 

EMPTY TAPE REELS (Plastio): 3in. 11.8, din. 2/ -. 5in. 2 / -, 5 2in. 2 / -, 7in- 2/3. 

PLASTIC REEL CONTAINERS (Casettes): Sin. 1 /9, 51m. 2 / -, 7m. 2/3. 

Condensers- Silver Mica. All values 
2pF to 1,0000' 6d. each. Ditto, 
Ceramics 9d. Tub. 450V T.C.C. etc. 
0.001 mFd to 0.01 and 0.1/350V., 
9d. 0.02- 0.1/500V., 1/ -. 0.25 Hunts 
1/8. 0.6 T.C.C. 1/9, etc. etc. Close 
Tel. 8/Misas-10% 5pF- 500pF, 8d. 
600- 5,000pF, 1 / -. 1% 2pF- 100pF, 
9d. 100pF- 500pF, 11d. 575pF. 
5,0000,, 1 /6. Resistors-Full 
Range 10 ohms -10 meg. ohms '20% 
} and 1W, Id., JW, 5d. (Midget 
type modern rating) 1W, Bd., 2W, 
9d. Hi -Stab. 5% }W, 1W, 6d. (100 
ohms -1 meg). Other values 9d. 
1% 5W, 1 /6, etc., etc. 

TUB -ELECTROLYTICS -CAN 
25 /25v. 50 /12v. 1/9; 8 +8/450v. 4/8 
50 /60v. 100/125v. 8 / -; 32 +32 /275v. 4/6 
8 /450v. 4/350v. 2/3; 50/50/350v. 8/8 
18 +16/450v. 6/6; 80 /250 /275v. 12 /8 
82 +32/450v. 6/6 ; 100 +20 0/275v. 12/6 

Volume Controls -5K -2 Meg. ohms, 
3in. Spindles. Morganite Midget 
Type lain. diem. Guar. 1 year. 
LOG or LIN ratios lese 8w. 3/ -. 
DP. 6w. 4/8. Twin Stereo lese 0w. 
6/6. DI'. 0w. 8 / -. Specials to order. 

JASON FM TUNER UNITS. 
Designer- approved kits of parts. 
FMT1, 5 gus. 4 valves, 20 / -. 
FMT2, 97. a valves, 35 / -. PTV 
MERCURY 10 gas. JTV2 813.19.6. 
4 valves, 2S/6. NEW JASON FM 
HANDBOOK, 2 /6. 48 hr. Align- 
ment Services, 7/6. P. & P. 2/6. 

TRIMMERS. Ceramic (Compreesion 
Type) -30pF, SopF, 70pF, Od; 100pF, 
150p?, 1/3; 250pF, 1 /6; 600pF, 1/9. 
PHILIPS. Bee Hive Type (conc. air 
spaced)- 2.8pF, 1 / -: 3 -30pF, 1/ -. 
KNOBS -Modern Continental types. 
Brown or Ivory with Gold Ring; 
l' dia., 9d, each; 1I', 1/- each; 
Brown or Ivory with Gold Centre, 
1' dia., 10d. each; 12", 1/8 each. 
LARGE SELECTION AVAILABLE 
METAL RECTIFIERS. STC Types - 
RM1, 4/9; EM2, 5/8; RM3, 7/6; 
RM4, 16/ -; RM5, 21 / -; RM4B, 17/8. 

BARGAIN CORNER 
Brand New. Mfrs. let grade. 
1 0044 & 2 OC45. 15/6. 1 0081D 
& '2 0081. 15/6. All above and 
OASI, 32/6, Post Free. 
1 Meg. VOL. Controls D.P. 5w. i' flatted spindle. Famous Mfrs. 
4 for 10 / -, post free. 

RECORD PLAYER 
CABINETS 59/6 Carr. & Ins.5 /. 

Contemporary style, resin covered cabinet 
in two -tone maroon and cream. Size 152" x 
14 }' x sr, fitted with all accessories including 
baffle board and Vinair free. Space available 
for all modern amplifiers and auto -changers 
etc. Uncut record player mounting 
board 145' x 12 }' supplied. 
2 -VALVE 2 WATT AMPLIFIER. 
EZ80 and Twin otage ECL82 with 
vol. and neg. feedback tone control. 
A.C. 200/250V with knobs, etc., ready 
wired to fit above cabinet. 22.17.8. 
l'. A P. 1/6. 7' .4- Speaker and trans., 
221 -. P. Sr P. 2 / -. 
COMPLETE R /PLAYER KIT. As ill. 
inc. BSR 0A14 Unit. New Bargain 
Pries Now Only 211,10.0. 7/6 can. 
Double wound mains Tir. no live chassis! 

TYGAN FRET (Canter. pat.), 12 x 
121n. 2/ -; 12 x 18in. 3/ -; 12 x 24ín. 
4/ -. etc. 
EXPANDED ANODISED METAL. 
Attractive gilt finish 1 in. o 1 in. 
diamond mesh 4/8 sq.ft. Multiples of 
bin. cut. Max. size 4ft. x 3ft., 47/6, 
pl ns 
ENAMELLED COPPER WIRE - 
}Ih, reels 14g -20g, 2/6; 22g- 26g. 8/ -; 
30g -34g, 8/9; 360.38g, 4/3; 39g -40g, 
4/6, etc. 

871 

MULLARD "3 -3" HI -FI AMP- 
LIFIER. 3 VALVES 3 WATT 

3 ohm and 15 ohm Output. 
A really first -class Amplifier 
giving Hi -F'. quality at a 
reasonable cost. Mallard's 
latest circuit. Valve line up: 
EF86, EL84, EZ81. Extra HT 
and LT available for Tinier 
Unit addition. This is the 
ideal companion Amplifier for 
FM tuner units. 

TECHNICAL SPECIFICAT2ON- 
Freq. Response: + or - 1 dB 40 cts. 
'25 Kc /e. Tone controls: Max. Treble ('.ut 

12 dB at 10 Ecls. Max. Bass Boost 14 dB at 80 c/a. Sensitivil : 100 Its 
for 3 w. output. Output Power (at 400 cis): 3 w. at 1% total harmonic. 
distortion. Hum and Noise Level: At least 70 dB below 3 w. 
COMPLETE KIT (incl. valves, all 
components wiring diagram and Bronse Escutcheon, Printed Vol. 
special quality sectional Output Treble, Bass, On -02, supplied with 
Trans.). Bgn. Price 28.19.8. Can. each Kit. 
4/6. Complete wired and tested, Recommended Speakers -WB. H1" 

8 gus. Wired power 0/P socket and 1012, 24.7.6. Goodman AXIOM 
additional smoothing for Tuner 10, 98.6.0. 8in. AXIETTE 55,5.0 or 

Unit, 10 /8 extra. At UIOM 51 28.10.0. 

DE -LUXE 

RECORD 

PLAYER 

KIT 

sD 

Incorporating 
4 Sp. Garrard 
Auto -Slim unit and Mallard latest 
3 watt amplifier (ECL 86 and EZ 80), 
vol., base and treble controls, with 
8' z 5' 10,000 line speaker. 
Amplifier Kit, price inc. speaker 94.19.8 
(carr. 4/6). The front panel unit contain- 
ing amplifier and speaker is detachable 
from the cabinet and can be purchased 
separately for stereo reproduction. 
Contemporary styled 2 -toue cabinet, 
charcoal -grey and off -white with 
matching blue relief. Size 175' z 16' 

8'. 
COMPLETE KIT £13.19.6 Carr. and ira. 10s. al .7 
Cat. Sr Cont. details 2/6 (free with kit). 

TRANSISTOR 
COMPONENTS 

Midget LF.'e --465 Kole s /refs. 
diem. 5/3 

Osc. Coil M. A L.W 6/9 
Midget Driver Trans. 3.5:1 6/9 
Midget Output Trane. Push - 

Pull-3 ohms 8/9 
Elect. Condensers -Midget Type 
1 mid: 60 mid. ea. 1/9, 100 mid. 
2/ -, 12V. 
Condensers 150 v. working: 
.01 mid., .0'2 mid., .03 mid., 
.04 mid. 9d.; .05 mid., .1 mid., 1 / -. 
25 mid., 1/8; .5 mid., 1/6. etc. 

Midget Tuning Condensers. J.A. 
"OO" 208 pF and 176 pF, 8/8. 
ditto with trimmers, 9/6. J.B. 
220pF and 105pF conc. slow 
motion 10/6. 865pF single 7/8. 
Sub. Min. fin- Dilemin 100 pF, 
:300pF, 500pF, 7/- each. 
FERRITE AERIALS. M. & L.W. 
car aerial coil 9/8. 
Midget Vol. Control with edge 
control knob, 5 K /chine, with 
switch 4/9; Ditto lees switch 8/9. 
Speakers: P.M.: 21n. Plessey 75 
ohms 15/8. 2 }in. Continental k 

ohms, 18/8. 7 x 41n. Plessey 85 
ohms. 23/8. 
Ear Plug Phones -Mtn. Con- 
tinental type Sft. lead, Jack ping 
and socket. High Imp., 8/ -. Low 
Imp., 7/8. 
Tinned Copper Wire. 18 -22g.. 
2/8 }Ib. 

7 VALVE AM /FM RADIOGRAM CHASSIS 
Valve line -up ECCS5, ECH81, EF89, 
EABC80, EL84, EM81, EZ80. 
Three Waveband and Switched Gram 
positions. Med. 200 -550 m. Long 
1,000 -2,000 m. VHF /FM 88 -95 Me/s. 
Philips Continental Tuning Insert with 
permeability tuning on FM and com- 
bined AM /FM IF tranformera. 460 
Kole. and 10.7 Mc /e. Duet core tuning 
all coils. Latest circuitry including 
AVC and Neg. Feedback. Three watt 
output. Sensitivity and reproduction 
of a very high standard. Chassis size 
134 n Olin. Height 74in. Edge illumi- 
nated glass dial I1} z 35in. 
Vertical pointer. Horizontal station names. Gold on brown background. 
A.C. 200/250v. operation. Magic -eye Cet. diagram now available. 

Aligned and tested ready for use £13.10.0 Corr. & Ins. 7'6. 

Complete with 4 Knobs- walnut or ivory to choice. Indoor FM aerial 8/6 extra. 
3 ohm P.M. Speaker only required. Recommended Quality epeakeis loin. 
Elm H /D. 80/ -; 131 z Ojos. E.M.I. "Fidelity ", 85 / -; 121n. E.A. with conc. 
Tweeter, 42/6. Can. 2/6. 

Send for detailed bargain lists, 3d. stamp. 
We manufacture all types Radio Maine Trausf., Chokes, Quality 0/P Trans., etc. 
Enquiries invited far Specials, Prototypes for small production rune. Quotation 
by return. 

RADIO COMPONENT SPECIALISTS 
70 Brigstock Rd., Thornton Heath, Surrey. Hours: 9 a.m. -6 P.rn., 1 p.m. Wed. 

Eat. T'HO 2188. Terms C.W.O. or C.O.D. Port and Pocking ap to I lb. 9d.; lib. 113; SIb, 

1949 2)3; 516. 2/9; 81b. 316. 
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C111RvssirA Sr 
1C 10I IPU V IF Iif SS. Il1IID 

TEL: TEM 1189 2 -4 EARLAM STREET, LONDON W.C.2. 
Near Cambridge Circus. A few minutes' walk from Leicester Square or Tottenham Court Road Underground Stations 

HOURS OF BUSINESS: 9 to 6. Saturdays 9 to I. OPEN ALL DAY THURSDAY 

WIRELESS SET NO. 19 

Complete with original power supply unit 
for 12 volts input. Transmitter /Receiver 
covering 2-8 Mc /s and V.H.F. and 240 Mc /s, 
6 valve superhet receiver and 6 valves in 
Transmitter. Using I.F. of 465 Kc /s. For 
voice and C.W. In good condition not 
tested. £4.17.6. Plus £1 packing and car- 
riage. Microphone and headset for this 
set 17/6 plus 2/6 post and packing. 19 Set 
Variometers, 17/6 plus 2/6 post and packing. 
and packing. 
Booklet with circuits and Instructions free with 

Control box for 19 set, 10/. plus 2/- post 

set or separately 2/9 post paid. 

U.H.F. AERIAL 
On 10 feet collapsible mast. 
Spring loaded in 1 foot 
tubular sections. Complete 
with 12 feet co -ax lead and 
rubber covered plug. 3 steel 
pegs and nylon guys. Can be 
easily lashed to existing TV 
aerials for modification to 
new frequency. 12/8 plus 2/6 
P. &P 

TERMS OF BUSINESS 
CASH WITH ORDER 

BARGAIN PACKS 
Resist ors assorted packets of 100 brand 
new including miniature and high stab. 
12/8 POST PAID. All useful values. 
Condensers, 1(10 assorted, including mica. 
ceramic, metal tubular, etc.. 15/- post 
free. 12 Assorted Potts. All new and 
useful sizes 12/6, post paid. 
Components Package containing 3 use- 
ful size potts. 3 wafer switches. 50 assorted 
resistors and condensers including elec- 
trolytic and ceramics. ALL NEW 15 /- 
plus 2/-1% & P. 

SILICON RECTIFIERS 
Westinghouse 1,000 P.I.V. 500mA. 9/- each. 
P. & P. 1/6. 800 P.I.V. 500 mA, 7/6 each. 
P & P. 1/6. 

VIBRATORS 
6V. 4 Nn .. .. .. 3/8 plus 1/6 P. & P. 
6V. 7 pin .. .. .. 3/6 plus 1/6 P. & P. 
12V. 7 pin .. .. .. 4/6 plus 1/6 P. & P. 

TYPE 38 TRANS /RECEIVERS 

Brand new. Opera- 
ting on 7.4 to 9 
Mc /s. Trans /Recei- 
vers. Complete 
with headphones. 
throatmlcrophone, 
junction box and 
aerial rods. Oper- 
ate on 150 volts HT 
& 3 volts LT dry 
batteries. Com- 
plete less batteries 
and not tested. 
42/6 per set plus 6/6 post. Or £4 per pair 
plus 10 /- post and packing. 

NOW AVAILABLE! 
OUR NEW 

CRYSTALS LIST 
SEND S.A.E. 

YOUR CAREER 

in RAD/0? 
Big opportunities and big money await the qualified 
man in every field of Electronics today -both in the 
11. K. and throughout the world. We offer the finest 
home study training for all subjects in radio, television, 
etc., especially for the CITY & GUILDS EXAMS, 
(Technicians' Certificates); the Grad. Brit. I.R.E. Exam.; 
the RADIO AMATEUR'S LICENCE; P.M.G. Certificates; the 
R.T.E.B. Servicing Certificates; etc. Also courses in 
Television; Transistors; Radar; Computers; Servo- 
mechanisms; Mathematics and Practical Transistor 
Radio course with equipment. We have OVER 20 YEARS' 
experience in teaching radio subjects and an unbroken 
record of exam. successes. We are the only privately 
run British home study College specialising in electronic 
subjects only. Fullest details will be gladly sent without 
any obligation. 

To: BRITISH NATIONAL RADIO SCHOOL, Dept. 3 

RADIO HOUSE, READING, Berks. 

Please send FREE BROCHURE to: 

NAME Block 

Caps. 

Please 
1.64 

BRITISH NATfONAI RADIO S(NOOI 

LISTEN TO THE WORLD on TELSTAR our I -VALVE 
SHORT WAVE RADIO 
Receives speech and music 
from all over the world. Price 
includes valve and one coil 
covering 40 -100 metres. Can 
be extended to cover 10 -100 
metres. Can be converted to 2 
or 3 valve and all -malus 
speaker use. Total Building 
Costs 35/- P. & P. 2/-. 

R.C.S. TRANSISTORISED 
TAPE TUNER 

Wonderful reproduction of all your 
favourite programmes. Covers full 
medium wave band. Special circuit 
incorporating ferrite rod aerial and 
tuning condenser gives C'OMPLET'E 
STATION SEPARATION. 

deep. case size 31 x 21 x lin. deepp NO 
EXTERNAL AERIAL aA1, OR EARTH ONLY REQUIRED. Chassis and compo- 
uents colour coded for easy con- (y.1.3 
struction. All parts supplied with 
step by step instructions. 

1.n 
CC.,,-,,,. 

-- 
G-^+ -a 

P. & l'. 25i- 21- 
battrry 2/6 extra.) 

THE R.C.S. PERSONAL SET 
For Private Listening 1 An amazing little set, with built -in 

ferrite rod aerial bringing in medium wave 
s at wonderful volume. Sturdy case. II Size only 21 x 31 x lin. Fits into the r palm of the hand. Drilled chassis colour 

I coded for easy assembly. Total Building 30/ Costs (including earpieces P.& P. 

R.C.S. CRYSTAL RECEVER --Ir 
Covering medium wave band. Ideal for the `, y, / 
beginner! All components in- 8 6 P. & P. - 
chiding case. 8/6 1/6. r i 
(Suitable headphones 9/8.) Easily converted to ` j,` a 1- transistor or 2 -stage transistor receiver. 
All parts available separately. Send S.A.E. for free layout plans 

and part lists of any of the above sets. 

R.C.S. PRODUCTS (RADIO) LTD. 
I I Oliver Rd., London, E.I7. (Mail Order only) 

Evnnrr Trade nnnoirina in viral 
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80085 REVIEWED 
MODERN TAPE RECORDING AND HI -FI 

By Ken Peters; published by Faber and Faber, 24 Russell 
Square, London, W.C.I. 
248 pages, 6} in. x SI in. Price 30s. 

M/TORE than 2,000 tape recorders are sold 
each week. Yet, the author points out, they 
are prone to a strange hibernating instinct 

that afflicts them three or four months after their 
purchase, driving them into cupboards, under beds 
and into attics where they lie inactive. 

It is this phenomena that the author seeks to 
remedy, by the simple process of exploring, and 
explaining, some of the myriad uses to which a 
tape recorder may be put. And although dyed -in- 
the -wool radio enthusiasts are less likely to neglect 
their tape recorders than non -technical members of 
the public who often buy a machine on impulse 
for its novelty value which soon evaporates, they 
too will find a great deal of interest in this book. 

It is essentially a practical book, its aim being 
to investigate a possibility, explain the principles, 
give an example. Apart from advice and informa- 
tion provided, it also leaves room for individual 
experiment by virtue of the ideas it propounds. 
The treatment is non -mathematical and essentially 
non -technical. But although it is aimed at the non- 
technical reader, this need not deter those with 
technical knowledge, for it. incorporates subjects 
on which information is not too readily available. 

There are two introductory chapters which are 
designed to assist prospective owners to choose a 
tape recorder and there is a lot of good practical 
advice here. This is followed by chapters on con- 
ventional usage of tape recorders, with some 
interesting ideas on things such as sound effects 
and continuous loops (marred only by a curiously 
incorrect drawing on page 56). 

From here the author delves into such subjects 
as interviewing techniques, " audible colour " 
(tape -slide, tape and cine combinations), and 
" music on tape " utilising the potentialities of the 
tape recorder as a musical instrument itself. 

This takes up to little under half the book. 
Chapters follow on indexing systems for sound 
libraries, " tapesponding " and tape clubs, home 
plays, party ideas. There is a chapter on hi -fi, again 
containing some good advice for the less well 
informed, followed by some notes on stereo. 

The book rounds off with some general observa- 
tions on audio maintenance, with a trouble- shooting 
chart, and a section listing the various accessories 
which the keen enthusiast might require. In this, 
as in other chapters dealing with products, prices 
are given as a guide. 

All in all, despite the rather high price, the book 
should prove most informative to those with 
limited technical knowledge about to buy a tape 
recorder and to those who already have one lying 
inactive in some dark hideaway in the house. It 
certainly shows that the tape recorder has many 
facets for the enthusiast, some of them largely 
unexplored. -W.N.S. 

FREQUENCY DIVIDER ORGANS FOR THE 
CONSTRUCTOR 

By Alan Douglas, I.E.E.E.; published by Sir Isaac Pitman & 
Sons Ltd. 
72 pages, 67 diagrams, 5} in. x 81 in. Price 2Ss. 

THIS book concentrates on the practical aspects 
of electronic organ building and the theory of 
the circuitry involved is not explained, although 

a general descriptive treatment is given. 
There are two main chapters and these describe 

(1) a resistance -capacitance valve frequency- divider 
organ and (2) a gas -tube frequency- divider organ. 

Both of these chapters contain full design details 
for the essential electronic components such as 
oscillator coils as well as chassis layout diagrams 
and circuit diagrams of all the units, e.g. tone - 
forming circuits, keying arrangements and oscil- 
lator and divider chains, etc. The construction of 
the electro- mechanical devices such as stop keys 
and pedal controls is also well covered in diagram 
and text. 

Another chapter gives details of an instrument 
described as a simple melodic transistorised key- 
board. This instrument operates from dry batteries 
and will provide sufficient audio output for an 
average -sized room. 

The final chapter contains information concern- 
ing frequency- divider circuits at present used in 
commercial electronic organs and so may well give 
the amateur constructor further ideas to develop 
for his own purpose.-D.D.R. 

RADIO AND TELEVISION REFERENCE DATA 

Compiled by J. P. Hawker; published by George :ewnes 
Ltd., Tower House, Southampton Street, London, W.C.2. 
96 pages, 9 in. x 6 in. Price IOs. 6d. 

THIS is a handy reference book containing, as 
the title implies, data of interest to radio and 
TV service engineers, amateur constructors 

and enthusiasts. Contents include a section oii 
formulae in frequent use, details of colour codes, 
formulae and dimensions relating to aerials 
(including a frequency- wavelength conversion 
table) and a section on symbols and abbreviations. 

Also featured is a list of broadcasting allocations 
and station frequencies, including a list of the 
major European broadcasting stations, together 
with details of television broadcasting standards. 
A short section on amateur radio gives a summary 
of facilities available, amateur radio abbreviations 
and prefixes, and a list of i.f.'s used in a wide 
range of commercial communications receivers. 

Other information deals with mathematical data, 
including log tables, wire and cable data and 
battery equivalents. There is also a listing of valve, 
transistor and cathode ray tube pin connections, 
ratings, bases and equivalents, including selected 
CV types.-D.C. 
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BURSLEM AMATEUR RADIO CLUB 
Hon. Sec.: W. Luscott, 36 Rothsay Avenue, Sneyd Green, 
Stoke -on- Trent, Staffordshire. 

Any local radio enthusiasts who are interested in joining the 
Club are invited to contact the Secretary. A full programme of 
film shows, lectures, etc., has been arranged for Club meetings, 
which are held on the third Wednesday of each month. 
CLIFTON AMATEUR RADIO SOCIETY 
Hon. Sec.: G3OGE, 63 Broomfield Road, Beckenham, Kent. 

On 16th November, members of this Society made a visit to the 
headquarters of the Crystal Palace Amateur Radio Club for a 

"hi -fi" demonstration. Later in the month, on the 22nd, members 
took part in a quiz organised by the Secretary. 
DERBY AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.; F. C. Ward, G2CVV, 5 Uplands Avenue, 
Littleover, Derby. 

A social evening -which included a supper -was organised by 
T. Darn on 13th November. 20th November was declared an open 
evening and Juniors' Night. 

A week later a demonstration on providing the finishing touch 
to home -built equipment was given by A. Hitchcock. 

December began, as usual, with a surplus sale on the 4th. 

MELTON MOWBRAY AMATEUR RADIO SOCIETY 
Hon. Sec.: D. W. Lilley, G3FDF, 23 Melton Road, Asfordby 
Hill, Melton Mowbray, Leicestershire. 

On 21st November the Secretary was "at home" to members 
when the Society made a visit to his shack. 
NORTHERN HEIGHTS AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden, 
Halifax. 

This Society reports increasing membership and attendance 
figures, with a growing proportion of licensed amateurs among its 
members. 

"Antenna Problems" was the title of the lecture given by 
A. Bailey (G31BN) on 4th December. 
PETERBOROUGH AND DISTRICT AMATEUR RADIO 
SOCIETY 
Hon. Sec.: D. Byrne, G3KPO, Jersey House, Eye, Peter- 
borough. 

At the recent meeting which officially opened the Society's 
winter session, Frank Crabtree (G3BK) demonstrated the KW77 
communications receiver. 
PLYMOUTH RADIO CLUB 
Hon. Sec.: B. J. Curnow, 112 Mount Gold Road, Plymouth, 
Devon. 

On 9th November, members of this Club faced members of 
Torbay A.R.S. in a friendly battle of wits, organised by the two 
societies. 
READING AMATEUR RADIO CLUB 
Hon. Sec.: R. G. Nash, G3EJA, "Peacehaven ", 9 Holybrook 
Road, Reading, Berkshire. 

For members who attended the meeting of 30th November, 
G3HGE gave a demonstration of some equipment about which 
members were invited to discuss any points that arose. 
RODING BOYS' SOCIETY: RADIO SECTION 
R. Marchant, 154 Essex Road, London, E.10. 

Recently much of the Society's activity has been directed towards 
a Club stand at a local exhibition. 
SCARBOROUGH AMATEUR RADIO SOCIETY 
Hon. Sec.: P. B. Briscombe, G8KU, "Roseacre ", Irton, 
Scarborough, Yorkshire. 

November began with a surplus sale on the 7th. At the second 
meeting of the month, however, members enjoyed a film show. 

The first meeting of December -which was on the 5th -was also 
a sale of surplus gear. 
SPEN VALLEY AMATEUR RADIO SOCIETY 
Hon. Sec.: N. Pride, 100 Raikes Lane, Birstall, Leeds. 

"The Electronic Marshalling Yard" was the title of the lecture 
given by Mr. S. Jones at the meeting on 14th November. On 
12th November, the Society travelled to Bradford to see a film 
show at St. George's Hall. 

On 28th November, 1. Spivey (G2HHV) talked about "Office 
Electronics" and on 5th December, a party of members visited the 
Basinghall Street telephone exchange in Leeds. 
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STRATFORD -ON -AVON AND DISTRICT AMATEUR 
RADIO CLUB 
Hon. Sec.: N. Smith, 54 Clopton Road, Stratford -on -Avon, 
Warwickshire. 

The meeting for 8th November was an open evening, but a week 
later, on the 15th, G3OMP gave a lecture on "Transistors ". This 
was followed on the 22nd by a film show and the month ended 
with another open evening on the 29th. 
THAMES VALLEY AMATEUR RADIO TRANSMITTERS 
SOCIETY 
Hon. Sec.: K. Rogers, G3LIU, 21 Links Road, Epsom, Surrey. 

November began with a constructional contest at the meeting 
on the 6th. One of the Society's foremost events of the year was 
held on 9th November, when members attended the 30th Annual 
Dinner. 

On 4th December, A. Taylor gave a lecture entitled "Nuclear 
Power ". 
WESSEX AMATEUR RADIO GROUP 
Hon. Sec.: G. J. Fowle, 138 Surrey Road, Branksome, Poole, 
Dorset. 

On 14th November a group of members visited the headquarters 
of the Bournemouth Police, when the radio equipment installed in 
the police cars came in for some close scrutiny. The home of the 
President of the Group became the meeting place for members on 
25th November. 

A film show, which included a record of the Group's activities for 
the year, was given on 2nd December. 
WEST KENT AMATEUR RADIO SOCIETY 
R. Trevitt, 28 Dales Avenue, Tunbridge Wells, Kent. 

At the meeting on 8th November, Ben Pooley gave an interesting 
talk on his experiences of VE -, VR2- and VK- lands. The only other 
meeting for November was on the 22nd when L. King gave a talk 
and demonstration called "SSB and the Linear Amplifier ". 
WIRRAL AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Seed, G3F00, 31 Withert Avenue, Bebington, 
Wirral, Cheshire. 

"On First Working Single Side Band" was the title of the lecture 
given by Mr. J. Wylde on 6th November. The Society's Annual 
Dinner was held on 9th November, and on the 20th the Secretary 
gave a lecture on "Electronics in Industry ". 

The first meeting in December was devoted to a surplus sale. 

* * * * * * * * * * * * 
LAST- MINUTE CHRISTMAS GIFTS * No need to rush out to the shops. Here's * 

one you can arrange now ...in a few * moments ... in the comfort of your own * 
armchair. A year's subscription for * PRACTICAL WIRELESS is the ideal gift for * 
friends who are radio enthusiasts. * But hurry! You must send now to make * 
sure that first copies arrive in time for * Christmas. Simply send your friends' * 
names and addresses, together with your * own and remittance * to cover each * 
subscription to The Subscription Manager * (G.3), PRACTICAL WIRELESS, Tower * 
House, Southampton Street, London, * W.C.2. An attractive Christmas Greetings * 
Card will be sent in your name to announce * each gift. * 

* RATES (INCLUDING POSTAGE) FOR * ONE YEAR (12 ISSUES): -U.K. AND * 
OVERSEAS t1.9.0, U.S.A. $4.25. * To make sure of your own copy why not * 
place a regular order with your newsagent. * * * * * * * * * * * 9( 
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A MINIATURE TAPE RECORDER 
IN KIT FORM ONLY 

£3.19.6 
Exclusively offered 
complete with all 
accessories. No ex- 
tras to buy. Con- 
sisting of three 
transistor amplifier, 
record-play, volume 

ontrol, 
n 

fimiature 
speaker, forward- 

stop- rewind switch, reel of tape and apare reel, 
rotor, attractive coloured case., Mic. and ear- 

phone sockets, pick -up coil mike, earphone and 
carrying handle supplied. Standard battery 
operated. Simple to put together in less than one 
hour. Brand new and guaranteed. 

ALSO 
READY-BUILT BAT £4.19.6 

PICK -UP ARM NOW COMPLETE - ONLY 

49/6 
Transcription I ope. WW .I mr .tern and tom 
mete with 11 0 Stereo cartridge. 
(Originally 69/-. Save 19/6 at this low price.) M M 

12ín. THREE -WAY SPEAKER Model 
C R.30A E. 

Designed and engineered to 
sat fy the moetdiscnm{aat- 
ing listener. The CR.30AE 
a..hleves full 3 speaker 
performance through 
its advanced triaxlal design. 
The woofer, midrange 
radiator and tweeter are all 
axially mounted within a 
single speaker system. 
Itigid low silhouette die 
cast frame ensures perfect 
alignment and minimum 
apace. 
Brief Specification: Freq. 
Response: 30- 16,000 c.p.e. 
t'opacity: 10 watt, Peak 20 
watt. Impedance: 16 ohm. 
Crossover Frequency: 
19,000 c p,s., 5,000 c.p.s. 
PRICE 10 gas. 

SE, I. STEREO HEADPHONES 

For use cross the speaker ' utpnt terminals 
of any amplifier and supplied complete with 
control box enabling permanent connection and 
immediate switching from headphone to loud -, 
speaker reproduction. The SE.1. Stereo Head- 
phones give you an exciting new experience in 
Stereo listening. Supplied complete with leads 
control box and instructions. 
PRICE 6f gas. S.A.E. for leaflets. 

SUBSTITUTION BOXES 
Fully calibrated complete with insulated leads. 
Model OM.O. RESISTANCE BOX, r Provides 24. 
standard values at 1 watt. 15 ohms to 10 meg. 
Prioe 37/6. Model OM.B. CAPACITANCE BOX, 
Provides 9 standard values from 0.001 to 0.22 mid. 
at 600 volt working. Price 2916. 

N 
SPECIAL XMAS OFFER! 

PORTABLE HIGH -FIDELITY 
RADIOGRAM Model RP200 
Now you can have the best of both worlds: a 
super sensitive and highly selective radio 
combined with a high fidelity record player 
housed in a luxury two -cone washable case. 
Plays any records up to 12ín. at 16, 33=, 45 or 
78 r.p.m. Has turntable adaptor for 45 r.p.m. 
records as well as rubber turntable mac to 
protect your records. Lightweight pick -up 
arm has turnover cartridge with individual 
sapphire styli for LP's or 78'S. Expertly 
designed amplifier and high -fidelity speaker 
provide faithful sound reproduction from 
radio or records. On /off Volume Control; 
200/250 v.; Size 8* x 15 x 41in. Choice of 
two -tone grey or two -tone beige. S.A.E. for 
leaflet. 

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

MODEL EP,100E. A handy size high sensitivity 
toniti- tester with a shock -proof meter of 9.5í/,A. 

Incorporates three germa- 
l' t plife 

meter Mr easy reibling. 
RANGES: D.C. Ideas .:-\_. 

(1111,11110 10,1 \ n \ 
1.01 W' I:io,111111 01110 \ , 

i tk y A.C. Volts: !..1, IOV, 50, 
.0V, 1,000W 11 "2,700 of 

a T 1I D.C. Amps: III h 

2:011A, 2.,mA, 25mÁ 
v .N 250mA. Ohms: 0 -20K obro, 

0 -2OIIK ohm, 0 -2M ohm 
0 -20M ohm. Centre-Ir: 
ohm, LOK ohm, 161', ohm. 
160K ohm. L.h: 

... .... .. 190µA, 1.8mA, 19mA. L.V. 
3V. 

111106 _0Ib -plus 62db. Size: 5 ¡in. X 
a 

01(11.1\ A11, Y X14.14.0. 

OCR PRICE £6.19.6 COMPLETE 

NEW H402 ULTRA SUB- MINIATURE 
TRANSISTOR COIL SET. Smallest 2 
gang variable condenser ttftsfn, square x fin, deep. 
3 I.F's and Osc. Coil fin. square x fin. high. Ferrite 
rod with medium wave coil ready wound. Ail 
supplied with suggested 6 transistor set circuit and 
parts Sat. Matched coils shielded and impregnated 
high Q 455 Kels, all slug tuned. Tuning dial and 
knob fits securely on shaft. ONLY 24/6 complete. 

R.F. FIELD INDICATOR 
RP,40. Designed for checking ;r the radiation from a trans- 
mitting antenna. The sensi- 
tivity can be ntrolled by 

h adinstment of panel control 
the antenna length 
or increasing dis- 
tance from the radia- 
tor Freq. range l-200 
Mc /e. 20OµÁ D.C. 
37 etas. Complete as 

o tilt 9u Ymct,,., :,. Price 6916. 

NO''HI:-F1 _. 

<°..: S ̀ N,Q. 
'TRpNST98, 

RADIO::; 
1 

With the 
RA30 
RADIO 
AMPLIFIER 

Designed) for use with transistor radios, valve 
radios. ear radios, amplifiers, where quality repro- 
duction of st and is required. Plugs Into carpeÌce 
output socket of nearly all miniature sets. The 
cabinet is finished in beige leather with contemporary 
gold battles at each end. Complete with 12ft. exten- 
sion cord fitted with miniature plugs, individually 
eartnned and guaranteed. Size: 9fin. x Olin. 
diameter. 

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

LONDON W.C.I. 

Originally 
LI8.6.0 

NOW ONLY £14 
"KEW" PANEL METERS 

°9' Meter, 35/-; D.C. 
I Mi roammeters. 5 

27/6; 300 
v 

27/6: .. 

tl o01/,A. 39/6: 0.500µA, ' 
3216; D.t'. Mill-ai m ter. . ' IllnA, 27/6. Available -m 

Clear in Piastie or Black i S 
Bakelite. Will It 1 . 

lit out. Mato chUice 
when mitering. AI 

1 1 I aII hosed 
ant :idly e Irzi.0 td. 

NEW! I mA PANEL METER- 
CLEAR PLASTIC WITH 35/- PANEL LIGHT 

EDGEWISE PANEL METERS 
Size 3D n. w. x -^- 

in. h, x 3fm. 
0-200 µA, 69/6; 
0-1 µA, 69/8- j TA-..:,w 
All boxed and 
loHy guaranteed. 

No. 19. 2 -8 Mc /s TRANSMITTER 
RECEIVER 

Thle most 
f am oa 

y. /.,r Army Trans/ 
Receiver 
covers 5-9 

ale 
37 marred 

es 
in 

two ban 
In- 

tercom, 
n 

terom, a 
Designed for 

M12 ains 
and 24 volt .details. 

Uses supplied with "P. W." Maine conversion details. Ceee 
a fi valve superhet receiver, LF. being 465 Ke /s, and a 
6 valve transmitter designed for voice and C.W. oper- 
ation. Incorporates test and tuning meter for volt- 
ages, aerial loading and current testa. Panel Controls: 
Frequency tuning, P.A. tuning, Gain control, MCW 
CW, RIT switch. Het -tone netting. Off -on Quench 
aerial, AVC LT- HT- Drives tests. 

NOW ONLY 551 Carr. 
paid. 

I2ft. WHIP AERIAL (U.S.A.), IO', 

AUTOMATIC SOLDERING IRON 
SF.I. 

30 watt. First in the country that 
feeds solder automatically. Easy 

e hand action, lightweight and on 
robust, glees you a third 

hand. Tip and solder are .eplaced at 
the exact spot needed, any required 

mount of solder can be automatically 
fed to the tip by adjustable feed roller. 
Standard A.O. mains. Fully guaranteed. 

ONLY 52/6 

CALLERS WELCOME AT 
87 TOTTENHAM COURT ROAD, 
LONDON W.I. MUS 9606 
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"THE CO NSTRUCTOR'S PARADISE" 

BEAR HUDSON LTD. 
63 GOLDHAWK RD, SHEPHERD'S BUSH, LONDON,W.I t ssl 

Also at I I IERDAN PLACE, FULHAM, LONDON, S.W.6. Phone FUL 3405 

COMPONENTS - HI -rl - BOOKS - SERVICE 
24 -HOUR MAIL ORDER SERVICE with all goods guaranteed. 
fir FREE POSTAGE on orders over 20/ -; add 1/- postage n under. 
-/r Hl -Fl INSTANT COMPARISON ARRANGEMENTS. 
fir COMPREHENSIVE TECHNICAL SERVICE for Customers. 
* BULK PURCHASING DEPT. and own manufacturing feoilitiea 

mean LOWEST PRICES. 

SINCLAIR DESIGN FOR 

TRANSISTOR BUILDERS 
SLIMLINE POCKET 
MICRO RECEIVER 
So amati, you can hide it in your hand, 
yet has fantastic power and sensitivity. 
,With, case, all paru and Ao I 
special earpiece come to.... T" 
MICRO AMP 
Smaller than a 3d. piece, has a power 
gain of 50dB and response from 30 to 
50,000 cl, t1dBl Makes a 128/6 
edperb broad -band amp. etc. 

MICRO INJECTOR 
Injecte test signal (iKe /s to 30Mc /e) 
for locating faults in radio or amplifier. 
Faataatioally minute yet 
highly efficient. All parts 27/6 owns to 

EXACTLY AS ADVERTISED 

BERNARDS BOOKS FOR 

TRANSISTOR 
CONSTRUCTORS 

184 Tested Translator Cdr. f2 /6 Y eretto seing Module,. 
Pest Ires. 

Tested Shortwave 
5/N.01 - ver Circuit ad 

Tested Ruperhet Short- 
wave and Communies- ai. 
*Jon Receiver Circuits 
using MAT,. Poet free. 

deed ed. for full estelegro of Bernards 
-Boob. We stook the Parte You Need 
tar the Clreoits tool 

185 

186 

EXCLUSIVE BEAR HUDSON 

BARGAIN OPPORTUNITIES 
B.H. "HI -FI 14" AMPLIFIER 
Modern circuitry combined with quality components make 
this the amplifier bargain of the year. Gives up to 14 watts 
from two EL84e in push -pub. Separate Inputs for mike 
and gram wite independent volume controle; also base and 
treble control.. O.P. transformer sectlouaby wound for 
3-15 ohms matching. 5 valves. Designed to appeal to the 
critical, the B.H. "HI -Ff 14" le easy to I..7.' 7. v L 
build and will give years of service. 
All parts and Instructions. 
Supplied built and te.ted 29.19.0 

B. & 0. 609 4 -WAVE BAND 

EXPORT TRANSISTOR SET DE -LUXE 
INSTANTLY ADAPTABLE TO 
A TRUE CAR L1ADIO 

SUPER QUALITY 7 x 4in. 
LOUDSPEAKER 

Reduced from r ras 32¡ ans. to 2 g 
4 wavebands (L.M. and 2 

Short). Push button controls, 
tele- aerial for R.W.; tone control; 

7 tranaietors + 4 diodes; A.V.C., built -in 
.uppreesore. Made by world famous B. A O. A truly de- 
luxe set. Extension speaker and car aerial cdnnectlone. 
cabinet, covered in attractive pastel shades 

VALVES GALORE ! haroni;,S' ecsr ñ 

GIVE YOUR CRYSTAL PICK -UP 

REAL HI -FI QUALITY WITH THE 

TSL CONSTANT VELOCITY 

EQUALISER 
Tice remarkable new 
TelL development 
enables quality al- 
most as good as the 
finest professional 
magnetic pick -ups 
to be obtained from 
crystal or ceramic 
types. With it, even cheap record players become 
first -clam instruments. With good equipment results 
are astonishing. Ideal for B.S.R., 
Cellaro, Garrard and Awe. With 
plugs for mono or eta eo. 3 year.' 
guaranteed. Ready for see. POST FREE 

30/- 

TRANSISTOR OPPORTUNITIES 
OC.71- special offer, 8/9; OC.45, 5/6; OC.44, 6/ -; 
OC.18B. 8/ MAT 100 or 180, 7 /9; MAT 101 or 121, 
RIS; ADT.140 with 500MC /e,.ut -on 16/ , 
2% WELWYN HI -STAB RESISTORS 
Liar, 2 /6: so, price 9d, esca or 8/- des. 

ELECTROLYTIC BARGAINS 
Brand -naw and by leading maker, 
all at fantastic prices 
R +Rmfd 500V wkg. 4/8 40 +40mfd 960V 8/4 
16 +16 +16mfd 490V 4/8 50 +O0mfd 150v B/3 
16mtd 360V 2/- 100 +100mfd 350V 718 
32 +32 mid 3/- 100mtd 350V 410 

Orders by post to BEAR HUDSON LTD., Dept. PW.1, 63 Goldhawk Rd., London, W.I2 

FREE ro - THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 156 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division - 
the B.I.E. T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee 
"NO PASS -NO FEE" 
Whatever your age or experience, you cannot afford 
to miss reading this famous book. If you are 
earnin less than C25. week, send for your 
copy rFEENNGGINEERING OPPORTUNITIES" 

WHICH IS YOUR 
PET SUBJECT? 

Mechanical Eng.. 
Electrical Eng., 

Civil Engineering. 
Radio Engineering, 

Automobile Eng.. 
Aeronautical Eng.. 

Production Eng.. 
Building, Plastics. 
Draughtsmanship, 

Television, eta. 

GET SOME 

LETTERS AFTER 
YOUR NAME! 

A.M.f.Neck t. 
A.M.I.C.E. 

A.M.I.Prod.1. 
A.M.I.M.I. 

A.1.0.9. 
A.F.R.AC,S. 

B.Sc. 
A. N.9rit.1.R.E. 
City á Guilds 

Gen. Cert. of Education 
Etc.. etc. 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY 

(Dept. SE /2I ), 29 Wright's Lane, London, W.8 

PRACICAL 
QIPTNINT 

INCLUDING 
TOOLS! 

The specialist Elec. 

Basic Practical and Thews- 
rromct Division of 

tic Courses for beginners in NOW offert you a 
Radio.I.V., Electronics, Etc., real(abater atorytrain- A.M.Br1t.I.R.E. City Guilds i home toit. Radio Amateurs' Exam. practical equipment. R.T.E.B.Certificate Ask for details. P.M.G. Certificate 

Practical Radio 
Radio a Television Servicing 

Practical Electronics 
Electronics Engineering 

Automation 

Be1.E.T. 
SCHOOL OF 

ELECTRONICS 

POST COUPON NOW 
Please send me your FREE 156 -page 

"ENGINEERING OPPORTUNITIES" 

(Write it you prefer not to out page) 

NAME 

ADDRESS 

SUBJECT OR EXAM 
THAT INTERESTS ME 

SE/21 II 

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN .TFIEaI_D 
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LETTERS 
TO THE 
EDITOR 

AS YOU WERE 

SIR, -I agree entirely with the opinion expressed 
by Mr. P. A. Roe in the November issue, that 

considerable confusion exists as to the correct 
meaning of the words ' vibrato ' and ' tremolo ', 
but I feel that Mr. Roe has done little to clear the 
air. In fact, by setting himself up as an authority, 
he will have, no doubt, made matters worse. 

If Mr. Roe consults the available literature on 
orchestral and electronic musical instruments, he 
will find that the universally accepted definition of 
the terms vibrato and tremolo are exactly opposite 
to those given in his letter. -A. G. BRIDGE (Dagen- 
ham, Essex). 
SIR, -I would refer to the comments of Mr. P. 

A. Roe in the November P.W. relating to 
tremolo and vibrato. While I agree that these terms 
are sometimes incorrectly used, Mr. Roe now 
wishes to place on record a statement which I 
cannot accept. 

After reading books and articles on the subject 
for over twenty years, it would now appear that 
writers like R. H. Dorf, Robert Eby, Emeron 
Anderson, to mention but a few, have been using 
the incorrect terms all along the line. Without 
going into too much detail, I quote from a glossary 
of these terms which will be confirmed by any 
book of reference: Tremolo -the variation in 
volume of a tone; Vibrato -the periodic variation 
in frequency of a tone. 

If you accept these definitions, this completely 
contradicts Mr. Roe's statements. - S. J. LEWIS 
(Narberth, Pembrokeshire) 

DECLINING MORSE STANDARDS 
SIR, -As a S.W.L. of the tender age of fifty -six, 

I find myself in absolute agreement with those 
of your correspondents who observe that amateur 
operators should be well technically qualified. 
When I listen to some of the amateur transmis- 
sions, I sometimes wonder if the G.P.O. should 
not stiffen the examination. 

I am however, in disagreement with the present 
morse code qualification. This is said to be 
neccessary, firstly by the G.P.O., because any 
amateur must be able to receive any traffic directed 
to him, and secondly by already licensed amateurs, 
mainly on the basis that because they had to 
undergo the test, so should everyone else. 

Yet after a certain amount of listening to 
stations from all over the U.K., no one can help 
but be astonished by the number of amateurs who 
openly admit that their morse is not up to the 
required standard, either because they have never 
indulged in it since taking the test, or because they 
have been off the air for as long as eight, ten and 
thirteen years. 

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 

How can such people as these be in a position to 
satisfy the G.P.O.'s requirements? It is my 
contention that the G.P.O. should re -test each 
licence holder at least every two years, or end 
what appears to be a farcical situation. - J. W. 
KENNETH (Manchester, 21). 

BLUEPRINT APPRECIATION 
SIR, -After buying the November issue of P.W. 

which contained the blueprint for the 
Beginner's Short Wave Two, I decided to build this 
set. This has now turned out to be a remarkable 
little receiver, far superior to the commercially 
produced kit that I had previously built. I have 
achieved good reception on several bands with 
only the simplest aerials. 

I did not have a 954 valve as specified and so I 
used an EF80 which was to hand. Thank you for 
an exceptionally easy but effective circuit to build 
and use. -TONY SKAIFE (York). 
Sir -I would be grateful if any reader could sell or 
loan me .. . 

information and equivalents for the following 
valves: VT62, VT26A, AT20, AT570, CV 125, PT15 and 8013. - 
P. LAYTON, 26 Grattan Hill, Cork, Ireland. 

. the circuit or any details of the H.M.V. model 
1423 transistor receiver. -R. PETrAs, 66 Beethoven Street, 
Paddington, London, W.10. 

. the circuit and /or manual of the Eddystone 358 
type B receiver. -H. MULLIGAN, 103 Beresford Road, Longsight, 
Manchester. 

the August 1961 issue of P.W. -M. C. Green, 
6 The College, Malvern, Worcestershire. 

any information concerning the R115S 
receiver.-I. P. GREEN, 171 Easterly Road, Leeds 8. 

the circuit or any information on the American 
receiver R -3 /ARR -2X.-L. E. NICHOLLS, 5 Centre Drive, 
Newmarket, Suffolk. 

.. circuit information on the set 22 and set 62 
MkII and the W2113A transmitter. -V. G. W. EOGLETON, 
30 Mincinglake Road, Stoke Hill, Exeter, Devon. 

.. the circuit for a transistorised process timer with 
a range of 0 to 120 seconds.-W. DEIGHAM, 2 Browning Road, 
Manor Park, London, E.12. 

.. information on the plug -in crystals originally 
fitted to a Collins receiver, type COL 46159. Also I would like 
any circuit information and details of power supply requirements. -N. T. FRANCIS, 71 Oxford Grove, Bolton, Lancashire. 

NOTES TO MEDIUM -WAVE 
DX FANS 

Now that the medium wave DX season is with 
us again, " Medium Wave News" is again being 
issued. This is an extremely informative news letter 
publication which is issued through the winter 
months. Edited by Ken Brownless and published 
by Bernard Brown, it contains news of DX stations 
logged, notes on how to hear m.w. DX and 
competitive features. For those interested in this 
sideline of DX listening it is highly recommended. 
Details are available from Bernard Brown, 60 
White Street, Derby. Please enclose a S.A.E. 
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SERVICE SHEETS 

SERVICE SHEETS, also Current and 
Obsolete Valves for sale. JOHN 
GILBERT TEl lb Shep- 
herd's Bush Road, London, W12. 
Phone: SHE 8441. 

SERVICE SHEETS: Radio, TV, 5,000 
models. List 1 / -. S.A.E. inquiries, 
TELRAY, 11 Maudland Bank, Preston. 

SERVICE SHEETS, Radio and TV, 4/- 
each. 1963 List now available at 2/ -. 
All orders dispatched on day received. 
Also Manuals for sale and hire. List 
1/-. S.A.E. please. SULTAN RADIO, 
29 Church Road. Tunbridge Wells, 
Kent. 

S.P. DISTRIBUTORS is now under 
New Management. Try our stream- 
lined service. We supply SERVICE 
SHEETS for Radios, Televisions, Tape 
Recorders, Amplifiers, etc., etc., by 
RETURN OF POST at 4/. each, plus 
postage. Send SAE. with inquiries. 
New 1963 List now available at 1/8, 
plus postage. Mail orders only please 
to S.P. DISTRIBUTORS, 44 Old Bond 
Street, London WI. 

TRADE SERVICE SHEETS offered 
by retired engineer. if I haven't got 
it you won't get it. All 4/- each by 
return. Please include large B.A.E. 
Mail orders only. ETZIONI, 80 
Merrion Avenue, Stanmore, Middx. 

ILLS. SERVICE SHEETS for all TV, 
Radio, including Transistors, Tape 
Recorders Echo Unite, Amplifiers, 
Record !layers and Autochangers, 
etc.. also various domestic appliances. 
List 1 / -. S.A.E. Mail Orders only. 
SUN ELECTRICAL SERVICES, 38 
St. George's Road, Hastings. 

SERVICE SHEETS for all makes of 
Radio and TV, 1925 -1963. Prices from 
1/- with free fault -finding guide. 

models, 
inquiries. 

1 /6.125R Catalogue of 
Radio/TV Sheets 

covering many popular models, 211-. 
Valves, modern and obsolete. Radio/ 
TV Books. S.A.E. lists. FIAMILTON 
RADIO, Western Road, Stards, 
Sussex. 

SERVICE SHEETS, Radio and Tele- 
vision, 3/0, post paid. VEST AND 
EMERY, 17 Hallgarth Street, Durham. 

BOOKS & PUBLICATIONS 

FIND TV SET TROUBLES IN 
MINUTES from the great book The 
Principles Of TV Receiver Servicing. 
10/6 all book houses and radio whole- 
salers. If not in stock from Dept. B 
Secretary, 32 Kidmore Road, Caver - 
sham, Reading, Berks. 

AUDIO, America's foremost journal. 
Year's subscription 43/- specimen 
copy 4/ -. All American radio journals 
supplied -list free, WILLEN (Dept. 
401, 61a Broadway, London, E15. 

MISCELLANEOUS 

ELECTRONIC MUSIC? 
Then how about making yourself an 
electric organ? Constructional data 
available -full circuits, drawings and 
notes! It has 6 octaves, 2 manuals and 
pedals with 24 stops -uses 41 valves. 
With Its variable attack you can play 
Classics and Swing. 
Write NOW for free leaflet and further 
details to C. le S., 20 Maude Street, 
Darlington, Durham. Send 20. stamp. 

RATES: 7/3 per line or part 
thereof, average Ove words to line, 
minimum 2 Unes. Box No. I/- extra. 
Advertisements must be prepaid and 
addressed to Advertisement 
Manager, "Practical Wireless." 
Tower House, Southampton St., 

London W.C.2. 

RECEIVERS & COMPONENTS 

Al , POST FREE BARGAINS, Guaran- 
teed set tested valves. EF80, EB91, 
10F1, 9d, each, 3 for 1/6. 1,63, ECL80, 
2/- each. PZ30, EL38, PL33, PY31. 
2/6 each. PY81 3/ -, KT36, B38, 20P1 
278U, 4/ -, N37, U281, U282, 4/3. ECC82, 
4/8. EB41, EBC41 ECM, EL42, P181, 

Ú UB41, F41, UF4/l, ÚL41, UL44, ÚL48 
11Y41, 6013, 1002, 6L1)20 20L1, EL33, 
6/-each. 30P4 53KÚ, PL36, 6/0. PL82, 
P283, PY80, í1Y82, POF80, 3/9. OC70, 
5/9. Enquire for large or small quan- 
tity discounts. Examples: -EF80, EB91, 
SOPS 20/- per 50, 35/. per 100. ECL80 
43/- per 25, 75/- per 50. Al RADIO 
COMPONENTS, 14, The Borough, Can- 
terbury, Kent. 

NEW VALVES GUARANTEED! 

1135 5/- 6XEG 4/6 PEN38C 5/- 
114 1/11 7C5 6/- PCL82 7/8 
1T4 2/6 25L8GT 4/8 PCL83 7/6 
1R5 4/11 C1C 5/- PCL89 5/- 
135 
8K7G 31/3 CY31 5/- PENA4 5/- 
6BW7 4/6 ECC86 5/- R19 9/6 
6X4 3/8 PEN46 2/6 TY86F 6/- 
Cash with order only. Postage ed. per valve. 
Any parcel insured against damage in tran- 
sit 6d. extra. 

A.D.A. MANUFACTURING Co., 
116 Alfreton Road, NOTTINGHAM. 

WANTED: VALVES, TRANSISTORS, Etc. 
Bought for Cash. 

"HEATH KITS" can now be seen ln 
London and purchased on easy terms. 
Free brochure. DIRECT TV REPLACE- 
MENTS LTD., Dept. PW7 /9, 126 
Hamilton Road, West Norwood, 8E27. 
GIPSy Hill 6166. 

EXCEPTIONAL VALUE: Picture 
Tubes, brand new, Mazda 19ín., 
CME1901, Mullard 19in. AW47- 90/91, 
£4/10' -; Mullard 23m., AW50/90, 
£6/10/-; carriage (insured) paid. 12 
months' guarantee. Note: All brand 
new. We aleo supply most other 
sizes completely regunned at £4/17.6, 
guaranteed 12 months. TCross, 

M IN SE146 Lewisham Way, 
TID 3857. 

Receivers. American 48 set. Compact 
6- valve, 6 to 9 Mc s Superhet. Requires 
3V L.T. and 150V H.T. Clean condition 
with handbook, 301 -. Post free. Send 
S.A.E. for leaflet. 
Meters. 2 }in. round, 0 -200 microamps, 
IS / -; tin. square, centre zero, 100-0 - 
I0OmA, 716; 3in. square 0- 250mA, 151 -; 
Post I15 each. Morse Keys with lack, 
new, 316, post I'6. Toggle switches, ex- 
equipment, 9d. post 3d., any number. 
Relays 1000 ohm high speed, single pole 
changeover, suitable for keying a trans- 
mitter, 716, post Ii -. Relays 12 volt 
coil 50 amp contacts, 316, post II -. 
Receivers: Marconi CRI00, 60 Kc /s to 
30 Mc /s in good condition and working 
order, 08.10.0. Carriage LI. 

et, 40/42: PORTLAND 
ROAD: WORTN/NG 

RECEIVERS & COMPONENTS 
(continued) 

MARCONI CANADIAN RECEIVER 
NO. 52 (Brand New) 

AMATEUR SHIPPING BROADCAST 
MAGNIFICENT 19 VALVE RECEIVER. 
3 waveband 1.75 -16 Mc /s 19-170 metres. with 
3 valve alai calibrator, speaker and phone 
outputs, complete for 230/240 AC mains and 
12V DC. BRAND NEW, 814. Carriage Cl. 

USED Complete for 230/290 AC mains, 
28.10.0. Carriage Li. 

USED (less Case) Receiver only. 2 &10.0. 
Carriage 10/ -. 
All fully tested before dispatch with cir- 
cuits. 
WS NO19 MK III. TXRC. 2AMc /s with 
economy power pack 12/24V DC. Excellent 
condition 80/ -. Carriage 25/- set only 55/ -. 
Carriage 15/- all parts available. 
TXRC. IS valve superhet 12V DC operation. 
freq. 60-95 Mc /s ideal 2 or 4 metre mobile 
rig, easily converted, suggested mods. and 
circuit supplied. internal speaker and phone 
outputs. Size approx. 14 x 13 x Tin. UNUSED. 
88.10.0. Carriage 10/ , 
TRANSMITTER. 1.75 -16 Mc /s 3 waveband 
tuneable. grid modulation using 813. Used 
complete with all valves, circuit 27.10.0. 
Carriage 10 / -. 

COMMAND RECEIVERS. BC454 -B 3-6 
Mc /s, BC455 -B 8 -9.1 Me /s each at 90/-. Post 
5/ -. BRAND NEW. 
ROTARY 'l'RANSFORMERS, 12V DC 
input. 300V DC, 120mA output, note size 
only 4.. x 2in. 15 / , Post 2/6. 

CONVERTER 12 to 230V 100mA vibrator 
type complete spare vibrator, batteryclips, 
l'use. etc. UNUSED 25/ -. Carriage 5/ -. 

MOVING ('OII. HEADPHONES. BRAND 
NEW, Chamois padded, complete with jack 
plug 15 /6. Post 2/ -. 

sET OF VALVES for 52 Receiver. 13 In all 
with vibrator 12 /6. Post 2/6. 

IIRtI POWER PACKS. 115/250 AC 25/- 
NEW. 35/ -. Post 5/ , 
MICROAMME'fERS. 2410. FSD 0 -100 
moving coil mounted in case 5 x 5 a 3in. with 
shock mounts, max /min sensitivity switch, 
30/ -. Post 5/ -. Many other bargains. List ed. 
S.A.E. Inquiries. 
RECEIVER 308. 19-145 Me /s. 5 wavebands, 
100 /250 AC and 12V DC operation. AM /FM 
internal speaker, phone outputs, as NEW. 
228.10.0. Carriage 30/ -. 

TXRC. 1966. 124 -156 Me /e. Complete 21 
valves. Excellent condition. 28.10.0. Carr. 
10/ , 

A. J. THOMPSON 
"EILING LODGE" 

CODICOTE, HITCHES, HERTS. 
Phone: Codicote 242 
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RECEIVERS & COMPONENTS RECEIVERS & COMPONENTS RECEIVERS & COMPONENTS 
(continued) (continued) (continued) 

E. R. NICHOLLS 

No. 1 BUMPER PARCEL 

100 Assorted Resistors. 
50 Assorted Condensers. 

1 Mn. 3 ohm Elac Speaker. 
1 Isolating Transformer. 
4 Terminal Blocks. 
2 Rotary Toggle Switches. 
1 Small Chassis containing 80 com- 

ponents. 
2 Westectors. 
2 Thermistors. 

100 Cartridge Fuses. 

No. 2 BUMPER PARCEL 

1 Pair Test Prods, retractable with 
leads and spares. 

1 7 x 41n. 3 ohm Speaker. 
6 Assorted Valves. 
8 Assorted Potentiometers. 
6 Assorted Valve Bases. 
2 5-way Plugs and Sockets with leads. 
4 Mixed Plugs or Sockets. 

100 Cartridge Fuses. 
1 Inductance Variometer. 

One for 20f- Post Free, or any two 
parcels 35 /- Post Free. 
20ft. Steel Telescopic Mast, 50 /-. 
High Stab Resistors 8d. each. 
List now ready for Paper Block Condensers Valves. Oscillators, Test Sets. S.A.E. Please. 
AR88 Jack Sockets with Isolating 

Switching, 4/ -. 
Crystal Adaptors, 1 /8. 
} amp Cartridge Fuses. 5/- per 100. D.P. D.T. Toggle Switches, 3 amp, 2/8: 

5 amP. 3/8. 
Muirhead 500 pF fixed condenser at 

5 kV working, 2/& 
Red Bezels for Panel Lamps, 1/- doz. 
Cyldon 600 + 500pF Tuners. 2 / -. Assorted Instrument Knobs, 5/- doz. 
3 assorted Thermistors, 7/8. Plessey 25 -way Plug and Socket ex 

new unit. 5/- pr. 
Low Loss B.C. Locking Coax Plug and Socket. 3/. pr. 

EX TV VALVES 
MONEY BACK GUARANTEE 

ECLBQ EY86, PCC84, PCF80, PL81, 
PY81, all at 5/- each. 

Paper Block Condenser, 4 mFda at 
800 volts. 4/6. 

Mixed New Resistors, } watt, i watt. 
5/- per 100. 

Transistors OC201 A.I.D. Tested, 100 %, 
15/- each. 

Tantalum Castanet Sub Min. Disc 
Capacitor, 50 mFd-at 70 volts 
working, 8/- each. 

Copper Laminate Board, single or 
double aided, 5/- per sq. ft. cut to 
your size. 

Electro methods printed circuit con - 
nectors. 31 -way, 4/8. Gold- plated 
contacts. Other sizes In stock. 

19 Set Variometer, 5 / -. 
Special 0.5 ohm w.w. Resistor Sub 

Min. 8d. each. 
Contract clearance of Speakers, 3 ohm 

P.M. Stn. 5 / -, 6in. 8/ -, 7 x 4in. 
7/, sin. 8 / -, loin. 14/8. 

TRADE ENQUIRIES WELCOME FOR 
ANY ITEMS ABOVE. 

Mall Orders and Retail Shop: 
46 LOWFIELD ROAD, 

off SHAW HEATH 
STOCKPORT, CHESHIRE 

STOCK CLEARANCE: Valves, Con- 
densers, Resistors, Transformers. 
Mail only. Bargain lists. 98 Green - 
way Avenue, E17. 

100% TUBES 
Rescreened, rebuilt, £4/15/ -. Guaran- 
teed year. 70 °, 90 °, 110 °. Carriage 
12/6, Mu!lard, Mazda, etc. NEW 
Boxed Valves, 12 months' guarantee! 
P0084, PCF80, PCL82 EF183, EF184, 
BY100 BY101, etc., 7/8 each. PL81, 
U25, 1086, etc., 9/ each. Plus post- 
age. Buy British Valves! 

PHILIP DEARMAN 
43 Leicester Road, New Barnet. 

Tel.* BAR 1934. 

TRANSISTORS now half -price 
unmarked but tested packets of 16; 
unmarked untested packets of 40 
duds suitable as diodes, packets of 
80. All packets 10/ each, postage 
1 / -. Four packets post free. C.W.O. 
K. R. WHISTON (Dept. PWT), New 
Mills, Stockport. 

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 6186, 126 Hamilton Road, 
West Norwood, SE27. 

CRYSTAL CALIBRATOR No. 7 Mk. I 
using 6 valves, a 1 Mc /s crystal ose. is 
used to synchronise 2 multi -vibrator 
ose. operating at 10 Kc /s and 100 Kc /s resectively. Harmonics of 10-100 and 
1,11. Kc /s are available up to 20 Mc /s, 
far beyond this on any sensitive set, 
modulator also incorporated for receiv- 
ing. In small Bakelite case with carry- 
ing handle, power 2 v. L.T., 80 -120 v. H.T. 
Circuit and instructions supplied. 
BRAND NEW, 701 -. Post 5/ -. 

WAVE -METER INDICATOR Type 
230. Using plug -in wave -meter boxes 
into a 7 -valve sensitive amplifier and indicator unit, mains operated 100 -250 
volts. Power unit at rear on a small 
separate chassis supplying 350V. D.C. at 
100tnA full wave rectified and 6.3 volts 
4 amps L.T. Each supplied new or as 
new with a V.H.F. or U.H.F. wave -meter 
box and all connectors in wooden transit case. Wave -meter boxes easily 
made to all frequencies. Containing 
coil tuned by variable condenser, out- 
put In series with diode to input socket 
on indicator unit. Price for this essen- 
tial piece of equipment, only 50 / -, oarr. 7/6. 

J. T. SUPPLY (Dept. H) 
138 MEADOW LANE. LEEDS li 

CALLERS WELCOME 

Signal Generator Type 106. Made by 
Salford Electric. 5.5 to 55 Me /s. With 
charts, leads, plugs, in original case. 
BRAND NEW. Free delivery. 87.10.0. 

ON STOCK NOW 100,000 High Stab 
Resistors. ERIE, 10 ohms to 1 meg 
insulated 1w, iw. 1, 2. 5 %. Welwyn 5w, 
iw. 1.2,5%. 10 ohms to 10 meg. Example 
} or 5w Welwyn 5% 60., 2% 9d.. 1% 1 /-. 
Every order of 6 resistors packed in a 
linen finish component storage box witi 
7 compartments. 12 resistors 2 bore.. 
etc. 

SPECIAL OFFER Sub Min. Coax Plug 
and Socket, made by M.E.C.. 4/8 pair. 
also other items include Adaptors. 
Connectors. Junctions, Elbow Plugs. 
all by M.E.C. 

Complete list on application. 

Type 55 Power Pack. Stabilised Mains 
Input. Outputs below. 

+200 volts at 120 mA, stabilised, DC H.T. 
-120 volts at 15 mA, stabilised, DC Bias. 
4.25 volts at 3 amp, 5 volts at 2 amp. 
8.54 volts at 18 amp, 115 volts + 115 volts, 
90/. SEND FOR FURTHER DETAILS. 

BREAKDOWN UNITS 
Transmitter Receiver Control Box 
containing 7 instrument knobs. 4 toggle 
switches, 3 rotary switches, 20 small 
potentiometers 2 Plessey Sockets, 
cases rough but components O.K. 
8/- each, post paid or 2 for 10/-. 

19' RACK FITTING CABINET, 
34' high by 18' deep with telescopic 
drawer slides. Louvred sides, back and 
top. Brand new Swedish make. 24.0.0. 
only, plus B.R.S. delivery. 

Control Box for Photo Flash, Mk. / 
containing 4 Toggle Switches. 2 Panel 
Lamps, 1 11 -way 5 -bank Wafer Switch, 
2 Digital Counters. Electro magnetic 
0 to 99 with 100 ohm coil, 4 Press -button 
Switches, etc. 18/ -, Post paid. 

Filter Unit, Type 504. New, boxed in smart 
alloy ease. Setable from 34 Mc /s to 88 Mc/s, 
with 8 Digit Counter. Complete Unit. 11/6. 
poet paid. 

MISCELLANEOUS 
Diamond H Sealed Relay. 150 ohms, 4 pole 
double throw, 5 /8. 115 volt AC Relay, P.O. 

L ds . make 7 m Chrome 
61n. 41- pr: 4í&! Pr : 185 in. 

10 /- pr. 
Mixed Valve Bases, 5/- for 94, includes 
latest PTFE types. P yez 880 degree scale 

}}1 10íín. dia. z n.. 4/6.Penpex Disc. 1014n. 
die. z Sin.. 8/8. 
Government Valves. KT33C 3/-. EB34 & 
5U4 4/-, EF39 2 /-, EC1135 5 / -, 

8X5 
L63 3/yß 6V8 

g4//.,ß 8,75 
3/-, 12E1 61 Z440 5/ BAC77 6/-, TlC 

4/-, 8AM8 L& All Post Free. 
Capacitors. Piesamin. .2 mFd, .25 mld, 
100 volts, 2/- each. Plessey Tantalum. 
5 mFd at 6 volt, 1/8; 10 mFd at 150 volt, - 
each. Min. Paper Dielectric .01 mFd 150 
.01 mFd at 400 1/- each. Lead through cape - 
citor, 1000 pF 750 volts. 1/8. 
Latest Type Panel Lamps, MES red bezel 1/8 
Arco Electric Panel Indicator Lamps, red. 
clear, amber, 4/8. 

E. R. NICHOLLS 
Mall Order and Retail Shop: 

K LOWFIELD ROAD 
off SHAW HEATH, STOCKPORT 

CHESHIRE 

(continued overleaf) 
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RECEIVERS & COMPONENTS 
(continued) 

SPEAKER REPAIRS. Cones fitted. 
Satisfaction guaranteed. L. S. 
REPAIRS, Pluckley, Ashford, Kent. 

DATA TRANSISTOR 
POCKET KITS 

NO SOLDERING OR 
DRILLING, COMPLETELY 

SELF- CONTAINED 
NO AERIAL REQUIRED - MEDIUM 
& LONG WAVE - ASSEMBLY TOOL 

PROVIDED - CAN BE BUILT BY 
ANYONE 

DATA 55 
5 SEMI- 
CONDUCTORS 
5 STAGES 
MOVING COIL 
SPEAKER 

54Y S x 111a. 

DATA 427. 4 TRANSISTORS, 2 
DIODES, 7 STAGES, MOVING COIL Ge G / 

SPEAKER v., 
Ie4t.ey 4/3 safes. P.P. 2/9 ertra, 
All Parts Supplied Separately 

50/ Pet.P. 2/9 - 
:lira. Battery2 /3 extra. 

SPECIAL 
OFFER 

£4.19.6. 
Post Free. 

"DATHOLA" translator ELECTRONIC ORGAN. 
2 sot.... Complete and ready to play, with In- 
.traotlme sad music. Sloe 144 z 510 

DATA ELECTRONICS LTD. 
6 HILLSIDE GDNS., EDGWARE, 

Middlesex. 

FOR SALE 

EXOEPTIONAL Transistor Portable 
Tape Recorder, value £511916. com- 
plete with crystal microphone, ear - 
phone, spools, tape, batteries, instruc- 
tions, 
100 

p4/6)).. 
eIdeal gift, 11910. Satis- 

faction guaranteed. Postage, packing 
2/6. T'OI1, 11 TS, 156 Lewisham Way, 
New Cross, SE14. 

SPECIAL OFFERS - NO INTEREST TERMS 

ARMSTRONG Otero 55 Chaves Cash 529.18.0 
or 59/- dpt. and 12 pymts. of 44/11 monthly. 

ARMSTRONG AF208 Chassie Cash £21.4.0 
or 42/- dpt. and 12 pymte. of 31/10 monthly. 

GARRARD Antoslim Changer Cash 67.17.0 
or 18f- dpt. and' 12 pymte. of U/9 monthly. 

GARRARD ATO /EV26A Cash 412.5.6 s 26/6 dpt. and 12 .pymte. of 18/4 monthly. 
A. L. STANFORD Ltd. (Dept. 1130) 

Phone: OHO 5003 
(M WEYMOUTH TERRACE, LONDON E.2. 

FOR SALE 
(continued) 

UNDERPILLOW SPEAKERS: Listen 
without disturbing others, 15 ohms, 
£2/11/8; timer unit, designed for 
whisper teaching, famous make, 3 
on /off periods in 24 hours, 13A, 200 - 
240V, £811313, -.P. Ltd., York House, 
Huddersfield. ! - -- . 

YOU COULD READ MORSE BY JANUARY 
GBy using the RHYTHM METHOD 
of Morse tuition a student, start- 
ing from scratch, has passed his 

s5 Morse Test in just 13 DAYS by 
faithfully following the instruc- 

- Ctions given in this fantastic 
course. You could pass the test 

HNEXT MONTH. For explanatory 
booklet please send 6d. in stamps to: 
G3CIIS 45 GREEN LANE, 1.J PURLEY, SURREY 

PICK OF THE WORLD'S FINEST 
RADIOS, 150 models available: send 
s.a.e. for catalogues; part -exchanges 
welcome. JOHN MUNRO, Inter- 
national Radio Specialist, Library 
House, Lossiemouth, Morayshire, 
Scotland. 

From GORDON J. KING LIMITED 
6 NEW ROAD, BRIXHAM, DEVON. 

Tel: Brixham 2304 

NOWT The "KING FM-BOOSTER" 
(Latest VHF Transistor Printed Cot.) 

* For Better Fringe FM Reception. * For FM DX Reception. etc. 
* 6 Times Signal Gain (16dB). 
ONLY £3.18.0 (inc. Battery, P. & P.). 

SURPLUS SPEAKERS: 3 ohms, lin. 
x 4in. elliptical, 64in. round, 8/6 each, 
post free. THE HOUSE OF WAX, 181- 
183 Lake Road, Portsmouth. 

GUARANTEED TRANSISTORS 

2f- each, XA101, XAI02, XB103, 
XB104, XAI12, 0C430. 

316 each, GETI6, GET20, GET 
884, GET873, 250mW ZENER 
DIODES 4 volt to 22 volt, 
0C44, 0C45, 0071, 0081 D, 
0081. 

4f- each, 0C170, 0C171, AH 17, 

XU6II, GET67I, GET672, GET 
673, GET69I, GET692, GET693, 
GET694, GET884. 

5f- each, 0C309, 0C320, 00703, 
00800, OC46, 0C47, ORP60, 
and many more, 

LARGE STOCKS of Mullard, 
Mazda, Bush, G.E.C., Impex, 
A.E.I. 
Send 3d. stamp for full list. 

B.W. CURSONS 
78 BROAD STREET, 

CANTERBURY, KENT 

FOR SALE 
(continued) 

GET PLASTERED!! FREE 
POINTING TROWEL WITH EACH ORDER OVER 

451 - 
RESISTORS, Carbon 104 meg. 1-5 watt 2/- dos. 
DROPPERS. 150 -20K 1/6. POTENTIOMETERS, 
100 -2 meg 1 /e. CONDENSERS, Ceramic (2- 1000pF). 
S /Mies (8.2- 80,0000F), M /Mies (1.000024..1 mid, 
3/- doz., Ppr Tube (0.001 -0.5 mfd), 4/- doz., Block 
Ppr (0.001 -8 mid), 8/8, Metalpnek 5.05 -4 mfd), lid, 
ELECTROLYTICS (2 -8 mfd), 1 /8: (9 -200 mid), 2/3; 
201- 14,000 mfd), 3/8. TRIMMERS, 15 gang, 5/- doz. 
SWITCHES, Wafer 1.3 gang, 218. Biscuits, 9d. 
Sliders, 2/3. Add -one D /P, 1/3. VALVE HOLDERS. 
B7(4, BOG, BOG, B9A, B4, B5, 8d. (or 3/6 asst. doz., 
inc. PC Types). TAG.STRIPS, 1, 2, 3, 7 way, 1/8 doz., 
9, 10, 11 way, 5/- doz. TENSION SPRINGS, 4.4 -1.14 
inch, 3/- doz., 3 ineh 4d., 5 Inch, 5d. SOCKETS, 2, 3, 4, 
5, 6, 8 -pin, 2/.5 doz. COILS, Aladdin, 1/ Wherite 
1 /8; Others 419 4 doz. Formen, 24. BULBS, 6 -110V 
asst., 4/8 5 doz. COND. CLIPS, 4 -15 Inch. 118 1 doz. 
VERT. 5.1 mch. 2/3 4 doz. 2 Inch 8d. KNOBS, 
brown, 2 / -, or asstd., 316 doz. INSULATION BOARD, 
288 sq. in. for 4/6. GROMMETS & SLEEVES, 1/- 
per 100. FELT WASHERS, 25 for 1/.. 25 asstd. 
CLAMPS & BRACKETS, 3/9. RECTIFIERS, SI& 
POCKET VOLTMETERS, 9/8. PULSE GENERATOR 
£1& VALVE VOLTMETERS (Less Mtr. Mvomt.), 
77/8. BC- 1094 -A CONTROL UNITS, 75/ -. 4 -Valve 
MODULATOR UNIT, 11 /6. AC /DC P.U., 11 /- 
5 -WATT AMPLIFIER KIT, 65/6. 81W RADIO KIT 
87/8. EF50'e, 1/6. CONTROL UNIT No. 3 Mk. I, 5/ -, 
50 SELF TAP SCREWS, 2 /3. SLEEVING, ld. yd. 
TEST SET MICROPHONE & RECEIVER No. 4 
£27. 2 amp. 2 pin aw. Skts., 1 / -. LARGE BELEG 
TION OF ABOVE COMPONENTS (No. 240) 
GUARANTEED BARGAIN, 10/ -. 7 TV POTS on 
Strip, 7/8. Dimmer Switches, 7/8. ALL COM- 
PONENTS ARE NEW. Please add email amount 
for P. R P. S.A.E. for List. 1/- for Catalogue 

ALBATROSS ENGINEERING COMPANY 
Dept. PW11. 78 -80 HIGH STREET, GOSBERTON, 
SPALDING, LINCS. (00e. 458) 

250 "12 DRAWER UNITS." New, 
ex- works, £4/15/ -, carriage paid 
(mainland). Each drawer 51in. wide, 
Sin. high, 104ía. long. Stove enamel- 
led green, heavy gauge perfect steel. 
12 dividers free. Catalogue free 
(Dept. Z4), N. C. BROWN LTD., 
Eagle Steelworks, Heywood, Lanes. 

GUITAR AMPLIFIERS 
WITH TREMOLO 

Hi Fi 15 watts. 
Valves ECC83, 
ECC83, ECC83, 
EL84, EL84, 
EZ81. Four jack 
inputs. Six con- 
trols: two vol- 
ume, bass, treble, 
tremolo speed, 
depth. Remote 

plug. 3 and 15 ohm outputs. Real value. 
Kit 18, ready built Ell. Similar 30 watt. 
Valves ECC83, ECC83, ECC83, EL34, 
EL34, GZ32. Kit Ell, ready built 114. 
Similar twin input less tremolo 15 watt 
(illust.). Kit /6.10.0, ready built E9. 30 
watt, Kit E9.10.0, ready built £12. 

Add carr. 7/6 any amplifier. 
Send for free leaflet. 

STROUD AUDIO 
Bath Road, Stoud, Glos. 

A COMPLETE PORTABLE RADIO 
(Peto -Scott Model B.P.41) for less than 
the cost of the 4 valves included - 
DX91, DF91, DAF91, DL92. Uses 90 V. 
and 15 V. batteries. A SNIP AT 39/6 
(P. & P. 7/6). ACT FAST -THEY 
WON'T LAST LONG. 

E.S.C. 
25 Chr(stleton Road, Chester, Ches. 
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FOR SALE 
(continued) 
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2 for price of ONE 

ONLY 
OR 

fhe combined 
transistorised signal in- 
jector plus signal tracer 
in same case. Infector 
covers 2 K/c to 2 Mc. 
Tracer has R.F. detec- 
tor. Separate flexible 
probes. Small battery 
lasts months. Easy to 
assemble with all dia- 
grams provided. 

47/6 in Kit Form }P. &P, 
601- Built and Tested I'- 

Send now while stocks last !o- 

CONSTRUCTARIT 
61 CEMETERY ,LOAD, GATESH.?AD 8 

Co. Durham. 

WANTED 

WANTED 
VALVES ONLY 

Must be new and boxed. 
Payment by return. 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

A PROMPT CASH OFFER for your 
surplus brand new Valves and 
Transistors. R.H.S., Beverley House, 
Mannville Terrace, Bradford 7. 

BC312 RECEIVERS, good condition 
unmodified. Gilfillan, 98 Dominion 
Road, Worthing. Tel: 8719. 

NEW VALVES WANTED 

Any type, any quantity 

CASH PAID 
R.S.T. Valve Mail Order Co. 

211A Streatham Road 
Mitcham, Surrey 

Telephone: MITCHAM 6202 

WANTED: TEST GEAR, Meters, 
Valves, Components, Communication 
Sets, Amplifiers. Letters only, HUG - 
GETT's LTD., 2 -4 Pawson's Road, 
West Croydon, Surrey. 

SOUND RECORDINGS 

A UNIQUE BUY! Recording Tape, 
top brand 5ain., 1200ft, 19/8; Tin., 
2,400ft, D.P., 2318. P. and P. 1/6 per 

foro list. BEBC. KINGSLEY AND CO.. 
132 Tottenham Court Road, London, 
WI. EUSton 6500. 

SITUATIONS VACANT 

A,M.I,Mech.E., A.M.Brit.I,R.E., City 
and Guilds, O.C.E., etc., brings high 
pay and security. No pass -no pay" 
terms. Over 95% successes. For 
details of exams and courses in all 
branches of Engineering, Bui :ding, 
E:ectronics, etc., write for 148 -page 
handbook - free. B.I.E.T, (Dept. 
24251, 29 Wright', Lane, London, W8. 

RADIO AND TV Exams. and Courses 
by Britain's finest Home -study School. 
Coaching for Brit.I.R.E., City and 
Gui:ds, Amateur's L:cence, R.T.E.B., 
P.M.G. Cert., etc. FREE brochure 
from BRITISH NATIONAL RADIO 
SCHOOL, Russell Street, Reading. 

CITY AND GUILDS (Electrical, etc.) 
on " no pass -no fee" terms. Over 
95% successes. For details of Electrl- 
ca: Engineering, Applied Electronics, 
Automation, etc., send for our 148 - 
page handbook, free and post free 
B.I.E.T. (Dept. 242A). 29 Wright's 
Lane, London, W8. 

TV AND RADIO. A.M.Brit.I.R.E., 
City and Guilds, R.T.E.B. Cert., etc., 
on " no pass -no fee " ternis. Over 
95% successes. For details of exams. 
and courses (including practical 
apparatus I ln all branches of Radio, 
TV and Electronics write for 148 - 
page handbook -free. B.I.E.T. (Dept. 
2420), 29 Wright's Lane, London, W8. 

METAL WORK 

METAL WORK. All types cabinets, 
chassis, racks, etc., to your specifica- 
tions. PHILPO'1 "15 METAL WORKS 
LTD., Chapman St., Loughborough. 

Cases, Chassis, Frames, etc., 
anything in metal. Send your drawings for 
quotation. 'One -of's' with pleasure. Trade 
enquiries welcomed. 
Stove enamelled any professional finish. 

MOSS Watson 
40 MOUNT PLEASANT STREET 
OLDHAM, LANCS. MAIN 9400 

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 - 

COLLEGE ld(Dept. 363), 148 Holboorá 
London, ECl. 

RADIO OFFICERS see the world. 
Sea -going and shore 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 PRACTITION- 
ERS in Radio & Electronics (I.P.R.E.1 
Ltd., Membership Condition booklet 
1/ -, Sample copy of I.P.R.E. official 
Journal 2/- post free. Dept. B 
Secretary, 32 Kidmore Road, Caver- 
sham, Reading, Berk. 

881 

EDUCATIONAL 
(continued) 

Radio 
Television 

it EIC'CtPOniCS 
Learn at home with the world's 
largest home study organisa- 
tion, Brit.I.R.E.; City & Guilds; 
P.M.G.'s certi., etc. Also Prac- 
tical Courses with equipment. 

All books supplied. 
Write for FREE prospectus 

stating subjects to 

I.C.S. 
(Dept. 541), Intertext House, 

Parkgate Road, London, S.W.11 

THE AMATEUR RADIO 
HANDBOOK 

by R.S.G.B., 3rd edition, 34/ -, postage 2/6. 
Tested Superhet Circuits for Shortwave 
and Comm. Receivers using M.A.T.e, 
6/. Postage 6d. 
T.V. Engineer's Pocket Book, by Hawker. 
12/8. Postage 1 / -. Amateur Radio Call Book by R.S.G.B., 
4/8. Postage 6d. 
Electronics Pocket Book by Hawker, 
21) -. Postage 1 / -. 
How to Listen to The World, 1963 -64 ed, 
by Johansen, 14/8. Postage 1 / -. 
Wireless Servicing Manual, new ed. by 
Cocking, 251 - Postage 1 / -. 
Understanding Amateur Radio, new ed. 
by A.R.R.L.. 19 / , Postage 1 / -. 
Special offer of Micro Alloy Transistors 
etc. crud for list. 
UNIVERSAL BOOK CO. 

12 Little Newport Street, London, W.C.2 
iadioinint Lisle Street) 

NEW VALVES! 
Guaranteed Se'- Tested 

24-HOUR SERVICE 
1R5, 1S5, 1T4, 3S4, 1V4, DAF91, DF'92, 
DK91, DL92, DL94, SET of 4, 15/-. 
DAF96, DF96, DK96, DLh., SET of 4, 23/-, 
0A2 4/8 DING C/3 YCF80 5/8 
1D5 4/9 DL33 71- PCF82 6/8 
1R5 4/6 DL35 6/3 PCL82 6/9 
1S5 3/6 DL92 4/0 PCL83 8/8 
1T4 2/3 

DLQ6 
5/6 

9 PL36 48//88 
3V4 5/6 EB91 2/- pL81 7/- 
5U4G 4/3 EBC41 7/- PL82 518 
5Y3GT 4/3 EBF30 7/- pL63 gig 
5Z4G 7/- EBL21 81- PL84 8/- 610G 1/3 ECC40 7/- Py31 .8f- 
8K8G 3/6 ECC81 3/6 py32 8l8 
6Q7G 4/3 ECC82 4/6 pyi)0 g,,((. 
6117G 7/8 ECC83 4/8 pygl 5/B 
BVBG 3/9 ECC84 5/9 py132 5/3 8X5GT 5/6 ECC85 7/- pye3 6/8 
12K7GT 3/6 ECF80 8/- 
12K8GT 8/6 ECF82 8/8 
12Q7GT 3/6 ECH42 7/9 5/8 12SN7GT 5/6 ECL80 5/9 UAF 7/6 35LBGT 7/3 EF41 8/8 1.15041 .6//6 35Z4GT 4/9 EF80 4/- UBFgO .7/- 85A2 6/6 REM 4/9 UCC85 -(8 AC/TP 18/6 EF88 8/- UCH42 7/3 AZ31 8l9 EF89 3 9 

DAC32 8/- EL41 7/3 
UCH81 3 CL33 8/8 EF91 2/9 
UUCL82 CL83 9 

9 
DAF91 3/6 EL84 5/3 

1.11.41 . DAF98 5/9 EY51 5/9 5/0 
DF33 7/6 EYE 5/9 

ÚL41 6/11 DF91 2/3 EZ40 5/3 
UL84 6/3 DF98 5/9 EZ80 4/6 

DH77 4/3 EZ81 3/9 UU8 11/6 
DK32 8/8 M1J14 4/6 UY21 8/3 
DK91 4/8 PCC84 5/9 UY41 °4/8 
DK92 6/9 PCC89 7/3 UY85 4/- 
Postage ed. per valve extr Any Parcel 
Insured Against Damage in Transit 6d. extra 

Any C.O.D. Parcel 4/3 extra_ 
Office address, no callers. 

025 
7/9 

GERALD BERNARD 
83 OSBALDESTON ROAD, 

STOKE NEWINGTON, 
LONDON, N.I6 
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SPARES! 
Condensers. 100, ION. New 
Assorted electrolytics & PFs. 

Resistances. 100 -51 -. 
Assorted sizes, watts, grades. 

VALVES 9d. each. 40 -El. 
Thousands of Valves available. 
P.P. on I - 4 6d., 12 116. 

SPEAKERS 

1/9 EACH 
6in. Sin. 7in. x 

TELEPHONE 
HANDSETS 15'6pair. 

G.P.O. standard pat- 
tern, House to Work- 
shop, garage, inter- 
office, etc. Works off 
any small battery. 
P. & P. 416. 

TELEPHONES 251 -. Com- 
plete instrument with dialing 
and bell. P P. 5/ -. 
TRANSISTOR EARPIECES 
916. Complete with plug and 
lead. P.P. 6d. 

1 ILFord 600113 

DUKE & CO (LONDON) Ltd 
4in. Money 6213 ROMFORD RD. 

back guaranteed. Enquire for MANOR PARK E12 other sizes. Ex. mfd. salvage. Stamp or latest Free List. 
P.P. 113. p 

TELEVISION TUBES 
REGUNNED. Guaranteed I Year. 

21ìn, 17ín. 15, 14 and 12ín. 
99/6 79/6 59/6 

Ins. and Carr. 1016. Add 101- refundable Satisfaction G'nt'd. 
on OLD TUBE. 110° Tubes in stock. Carr. 51 -. 

Ex. Maintenance 
Tested Tubes. 

15 36/24, I4KP4 '141, 121,31/74 

TV EXTRAS 
TV AERIALS 251 - 
Indoor combined. 
Complete with 
12ft. co-ax and 
plug. P. & P. 216. 

AERIALS 
Loft Combined 
3516. BBC with 3 
element ITA. 
Universal fitting. 
P. & P. 3/6- 
Co-ax Cable 6d. 
per yd. Plugs 113 ea. 
LEGS, complete 
with fittings, for 
any set, 35/6. 

17 "- £11.10.0 
14 "- £7.10.0 
12 months' Full 

Written 
Guarantee. 

Channels for all 
areas. 

Demonstrations 
daily in our Shop. 
Personal collection 

advised. 
Carr 

14in. 201 - 
17in. 301- 

BARGAIN OFFER! 
AMPLIFIER. 3 watts, 2 valves, 6X4, ECL82. 
AC Mains. Mounted on board with Sin. speaker. 
Pilot light and Tone Control. E3.10.0 complete, 
post 4,6. 
SPEAKER suitable for above cabinet. R.T.C. 
15 ohm 15 watts. Heavy duty I2in., E5, post 4f -. 

CONNECTING WIRE. Stranded or Single. Various colours, our 
selection, 100ft., 41, 
ELECTROSTATIC Tweeter LSH75 with diagram, only 216 each. 
SPEAKER CABINET. The HAYDON (17 x 15 x Bin.). Designed 
to take a 12in. heavy duty speaker. Made of lin, wood. Ideal for 
bass guitar. Covered with Vynide and Vynair in contrasting colours. 
With strong carrying handle, 601 -, post 7/6 extra. 
STEREO Ronette S106, 25/, 
CARTRIDGES, Monaural. Acos GP59 -5 high output, I5/ -. Acos 
GP65 -IG medium output, 151 -, to fit most Garrard, Collaro or 
B.S.R. pick -ups. 
EARPIECES with cord and 3.5 mm plug. Crystal, 41 -; 180 ohms 
magnetic, 616; 80 ohm 2.5 plug, 41 -. 
HIGH RESISTANCE PHONES: 4,000 ohms. Chinese, 1116 pal r. 
TRANSISTOR ELECTROLYTICS: 1p.F, 2µf, 4µf, 5µf, 8µf, 16µf, 
32µf, 500, 100µf, all 15 volt, 113 each. 
BARGAINS IN TRANSISTORS. The latest Mullard M Series. 
0C44M, two 0C45M, 0031 DM. Two 0081 matched pair; 
OA90 diode. Complete Set, 2216. 0C44, 316; OC45, 31 -; 0071, 216; 
OC72, 31 -; OAS!, 213; GEC S6 Good AF General Purposes, 21 -. 
GET873 RF, 213. 

TERMS: C.W.O. 

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

(four minutes from Tooting Broadway Underground Station) 

fist CtEllfEl Gt<`fCffUS;:ff;SÇtEfEt4fQfGIG 

r IDEAL XMAS GIFTS! 

Designed exclusively for personal use. Stork, 
anywhere, any time -wonderful reception 
over the full medium wave band, B.B.C. 
Home, Light, Luxembourg, etc. Completely 
portable, compact sire, only 1f x SI x lin., 24 
slips into pocket. NO EXTERNAL AER] A L 
OR EARTH REQUIRED. Complete tip 

fal station separation, ideal for use as Tape tg 
Jack for recording or timer unit for amplifier. 
Earpiece 5/- ex. Battery 2/8 ex. 

COMMANDER IV CRYSTAL SET 

Oover, 
full 

wave, u 
medi- 

ideal fo 

use inN 
Bedroom, 
etc. NO air 
batteries 
-lasts for 
ever. Att- 
ractiveN 
case and 

to dial - Ni 
radio set 

fully guaranteed atare. 
mini 

g 
PRICE IO /- P & P. 2/ -. Earpiece 5/- en., 
T R A N S R A DI O (Dept. P.W. I2) 

11 OLIVER ROAD, LONDON E.17 r°fál.ei 

The "PORTO- BELLO" 

TRANSISTOR 

POCKET 

RADIO 

FIRST - CLASS RADIO 
AND T/V COURSES... 

GET A CERTIFICATE ! 

After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure a recognised 
qualification or extend your knowledge 
of Radio and T.V. Let us show you how. 

FREE GUIDE 
The New Free Guide contains 120 
pages of information of the greatest 
importance to both the amateur and 
the man employed in the radio 
industry. Chambers College pro- 
vides first -rate postal courses for 
Radio Amateurs' Exam., R- T.E.B. 
Servicing Cert., C. & C. Telecoms., 
Grad. Brit. I.R.E. Guide also gives 
details of range of diploma courses 
in Radio /T.V. Servicing, Electronics 
and other branches of engineering, 
together with particulars of our 

remarkable Guarantee of 

SUCCESS OR NO FEE 
Write now for your copy of this 
invaluable publication. It may well 
prove to be the turning point in your 

career. 
FOUNDED 1885 -OVER 

150,000 SUCCESSES 

CHAMBERS COLLEGE 
(Incorp. National Inst. of Engineering) 

(Dept. 461), 148 HOLBORN 
LONDON, E.C.I 

The ?ONO/ 
/ 

HOLE PUNCHES 
Instant Type 
8" diameter ... 
Screw -up Type 
440 diameter Toggle switch ... 

B7G ... 
$' BBA, B9A... 

i 111, ... .. 

r diameter Int.-Octal... 
... .. r - 

3- a 
2s°i- ,. 

B9G 

Meter 

6/I0 ea. 

816 ,. 
816 
91- 
916 

1012 
1018 
1118 
13/4 
1612 
18 /IO 
2I/8 
2414 
3312 

Complete Set £9.3.6. 

No extra charge for postage and packing 
in the U.K. 

Oliver & Randall Ltd 
Dept. 7 

7 KELSEY PARK ROAD 
BECKENHAM, KENT 

Tel,: Beckenham 8262 
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SPEAKERS BY GOODMAN'S 
ELAC, PLESSEY, etc. 

P. & P. 
41n, square 12/- 1/6 
51a, round 12/- 1/6 
7 x 4in, elliptical 13/6 1/6 
8 x 5in, elliptical 16/6 2/- 
10x6in.elllpitcal 23/8 //- 

OUR FAMOUS READIPACKS! 

No. 1 180 resistors 1w to 5w 
10 ohm to 5 meg. 

No. 2 23 condensers 1pF to 
1000pF 5% to 20 %. 

No. 3 20 condensers 1000pF to 
0.01mfd. 

No. 4 12 condensers O.Olmfd 
0.1mfd. 

No. 5 2á Hi -stab resistors 
1, 2 and 5% 1Oohm- 25meg. 

No. 6 10 w/w Resistors 60ohm- 
82K ohm. 

No. 7 4 Carbon controls, vol- 
ume, tone, etc. 

All at 8/6 each. POST FREE. 

I8G STEEL CASES 
l'Ini.h rd in up,'lor quality 
hammer grey with aluminium rnu,sabl, panel on face. 
Sloping Front: 
4x4x4 .. 10/6 
8x5x5 .. 18/- 

t 12 x 6 x 6 .. 25/6 

Rectangular Small: SWITCHES for MULLARD 
4 x 4 x 21 .. 8/6 circuits to specification 
6 x 4 x 3 .. 10 /- and "Mullard approved" 
8x6x3 12/6 TR2 3V Pre-Amp. 12/0 

Rectangular Standard: TRI 3V Pre -Amp. 12/8 
TR4 3V Pre -Amp. Lo /Pass 

102 7 x 7 .. .. .. 27/6 Fur. 10/9 
12 x 7 x 7 .. .. .. 34/- TES 3V Pre -Amp. BI /Paso 

Pite. 8/9 
14 x 7 x 7 .. .. .. 37/6 TR8 8V Tape Amp. Reo /Play 18/8 
14x8x9 47/8 TR7 8V Tape Amp. Eqz 7/4 

TR8 Tape Pre -Amp. Bec /Play 18/8 16x8x9 .. 52/6 TR8 Tape Pre -Amp Eqa 7/4 
18x8x11 57/8 TRIO Stereo Pre -Amp. Selector 18/8 
1928211 .. .. .. 64/- 

Tß11 Stereo Pre -Amp. Ch /E 0/8 
TR12 Stereo Pre -Amp. Stereo - 

19 x 10 x 11 
P.P. extra. 

88/- Mono 9/8 
l'.' a P. E. per eootr0h. 

TELE -RADIO (1943) LTD 
189 EDGWARE ROAD, LONDON W2 

PADdington 4455 

FREQUENCY 

DIVIDER ORGANS 

FOR THE CONSTRUCTOR 
This new book for amateur con- 
strutters describes the construct- 
ional details of two frequency 
divider organs. Both organs des- 
cribed are well tried designs but a 
number of other circuits are in- 
cluded for experimenters. 

By A. Douglas. 
25'- Postage 9d. 

ABC's OF TRANSISTORS, by G. 
B. Mann. 5' -. Postage 6d. 

A BEGINNER'S GUIDE TO 
RADIO, by F. J. Camm. 7'6. 

Postage 
6d. 

RADIO SERVICING PROBLEMS, 
by W. A. L. Smith. 5' -. Postage 6d. 

ELECTRONICS POCKET BOOK, 
by J. P. Hawker & J. A. Reddihough. 
21'.. Postage 9d. 

MODERN TAPE RECORDING & 
HI -FI, by K. Peters. 30' -. Postage I. 

00 RADIO & TELEVISION TEST 
INSTRUMENTS, by G. J. King. 
25' -. Postage l'6. 

RADIO VALVE DATA, Compiled 
by "WW" 7th Ed. 6'- Postage Md. 

COMPLETE CATALOGUE I / -. 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKIST 

of British and American Technical Books 

19 -21 PRAED STREET 
LONDON, W.2 
Phone: PADding,nn 4185 

Open 6 days 9 -6 p.m. 

OkAjR 
PRICE LISTS & INFORMATION ON 

Various Designs in 

Practical Radio Wireless', R.S.G.B. 

Wi eless Constructor Í World Bulletin 

SEND 6d. POSTAGE FOR 

OSMOR LTD 

CIRCUITS 

418 BRIGHTON ROAD 
S. CROYDON SURREY 
Telephone CRO 5148 

VALVES 

SAME DAY SERVICE 
NEW! TESTED! GUARANTEED! 

SETS Ibrz,g 5DF98, S4, 3V4, 
DgAF91, DF91, DK91, DL92, DL94 ., Set oft 

for 23/8 I 

1A7G'P 9/- 8V6G 3/9 
1D5 6/6 6V6GT 6/6 
1H5GT 8/3 6X4 3/9 
1N5GT 8l- 6X5GT 8/9 
1195 4/9 7B7 8/- 
ISO 3/9 7C5 7/9 
1T4 2/6 7C6 7/8 
3A3 8/9 7H7 5/9 
9Q4 5/8 7S7 9/9 
3S4 4/9 7Y9 5/- 
3V4 5/8 10C3 9/6 
5U4G 4/6 10C2 13/- 
5Y3GT 5/- 1OF'9 10/- 
5Z4G 8/9 12AT6 4/9 
6A8G 6/9 12AT7 3/9 
GALS 2/- 12AU7 4/9 
6AQS 6/- 12AX7 4/9 
6AT6 4/9 12K7GT 4/3 
6BA6 6/- 1210GT 8/9 
68E6 5/3 12Q7GT 4/3 
6BG6G 12/8 12Z3 8/8 
613H6 5/- 19HG6G 13/6 
6BJ6 5/6 20F2 11/9 
6CD6G 28/8 20P4 14/9 
6F1 5/6 20P5 14/9 
6F13 4/9 25L6GT 5/9 
6F14 9/- 25U4GT 10/6 
6F23 9/6 30FL1 9/6 
6K7G 1/6 30L15 10/- 
6K7GT 4/- 30PL1 9/- 
6KBG 4/3 30PL13 9/6 
GKBGT 7/9 35A5 14/- 
8L60 5/8 35L6GT 7/9 
6LD20 5/3 35Z4GT 4/11 
6P25 7/9 AZ31 6/11 
6P 9/6 B36 4/9 
6Q70 4/9 CBL31 17/8 
6Q7GT 7/9 CCH35 12/9 
6SL7GT 5/9 CL33 9/6 
13BN7GT 4/- CY1 12/6 

CY31 5/9 ECH81 PCC85 7/8 U52 4/3 
DAC32 8/3 913 PCC89 8/- U78 3/9 
DAF'91 3/9 ECL82 7/6 PCF80 5/9 0191 11/- DAF96 8/- ECL86 PCF82 8/9 1.1281 9/6 
DCC90 
DF33 

6/9 
8/- 

EF37A 
EF39 

b8 /g PCF84 11/9 
PCF86 8/- 

U282 
0291 

14/6 
9/- 

DF91 2/8 EF41 8/8 PCF806 14/- 1.1301 12/8 
DF96 6/- EF42 PCL82 /3 0801 18/- 
DH76 3/9 4/3 PCL83 9/- UABC80 5/9 
DH77 4/9 EF85 5/- PCL84 5/- UAF42 8/- 
DK32 9/- EF86 6/3 PCL85 8/8 UBC41 6/1 
DK91 4/9 EF89 4/- PEN4DD UBC81 7/3 
DK92 6/9 EF91 3/3 

1913 
UBF80 7/9 

DR-96 8/8 EF92 PENAS UHF89 7/3 
DL33 7/3 EF184 8/9 PEN36C 8/- UBL21 10/- 
DL35 6/9 EL33 8/9 UCC84 9/- 
DL92 4/9 EL41 7/9 PL33 16/8 UCC85 6/9 
DL94 5/6 E1.42 7/9 PLnt /8 UCF80 10/3 
DL98 8/- EL84 5/6 PLB! 5/6 UCH42 7/6 
EABC80 5/3 EM34 7/3 'LB.; 5/6 UCH81 7/6 
FAF42 8/- EM80 6/9 I" '1 6/9 UCL82 8/- 
EB91 2/- EM81 7/9 9/- UCL83 9/- 
EBC33 5/- EM84 Pti_1 7/9 UF41 7/3 
EBC41 7/3 EM87 8/9 PY32 9/- UF42 S/- 
EBC81 6/9 EY51 6/- PY33 10/- UF89 6/3 
E:BF80 7/3 EY86 6/- PY80 5/3 / 
EBF83 7/9 EZ40 6/6 PY81 5/9 ÚL44 107/8 EBF89 6/9 EZ41 

4/6 
PY82 5/8 UL46 8/B EHL21 8/9 EZ80 PY83 8/8 UL84 6/3 EBL31 19/8 EZ81 4/6 PY88 8/- UU7 7/8 

ECC40 7/6 KT32 TH21O 10/6 UY21 8/6 
ECC81 3/9 KT36 15- TH233 15/- UY41 4/9 
ECC82 4/9 7/6 TY86F 11/3 UY85 4/3 
ECCB3 7/- KT63 3/9 VP4B 9/6 
ECC84 
ECC85 
1CF80 

8/3 
7/3 
6/3 

MU14 
MX 
N 18 

40 
5/- 

5/6 
Ú85 19%- 

VP41 
VP1321 
W78 

5/- 
15/- 
3/9 ECF82 

ECH3S 
ECH42 

6/8 
6/8 
8/3 

PC 
PCC/39 

8/- 
6/- 

U37 17/- 
Ú5Ó 4%8 

W77 
W729 

2/8 
14/- 

READERS RADIO 
24 COLBERG PLACE, S1AIIFORD HILL 
LONDON N.16 STA. 4587 

Post 6d. per valve 
extra. 

Any Parcel Insured 
Against Damlage In 

Transit 6d. extra. 
Any C.O.D. Parcel 9/3 

extra. 
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HERE'S A LOW COST WAY 

TO GET INTO 

REALLY PROFITABLE 

T.V. SERVICING FAST! 

Wybe you enjoy fixing electrical gadgets or 
odd radio or two. Maybe you wish you 

Could. In either case you are probably just 
the man who could benefit from a new 
revolutionary type of television training 
programme now being introduced for the 
first time. 
Knowing that early success will usually 
Spur a man on to greater achievement, we 
have made a point of teaching first how to 
make the easiest T.V. repairs. Since the 
easiest T.V. repairs are the ones most often 
found on service calls, you are ready to 
!hake money right after the first lesson. 
Then as you progress you will learn how to 
handle every kind of trouble found is all 
makes of T.V. Bets. 
Here for example are some of the items 
covered in the course: 
1. Simple adjustments to correct poor 

pictures. 
2. Circuit faults indicated by a poor 

pattern. 
3. Finding bad valves by observing 

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

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

10. Television test equipment and align- 
ment. 

11. Advanced trouble shooting by picture 
analysis. 

This is a real home study course that has been 
bound into one giant fix tun.. 192 owe manual 
to reduce cost. 
Compares favourably with some courses 
costing very much morel By creating a 
mass market through large y lame ssales and eliminating individual l 
we are able to pass on these savings directly 
to youl 
The course features over 325 different line 
drawings, circuits, servicing charts and 
illustrations to simplify the text and make 
your study more enjoyable. Soon you will 
be well on your way to becoming a first -class 
television repair technician 1 

YOU TAKE NO CHANCES WHEN YOU 
DEAL WITH SLM -TECH 
You must be convinced that this is the best 
value you have ever seen in television 
training, otherwise you can return the 
course (or have your money refunded if sent 
with order) after you have examined it in 
your own home for a period of seven full 
days. 
The price? Only 36/- per course, plus postage 
and packing, 1/6. 

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

To 5151 -TECH BOOK COMPANY Dept. BT2, 
West End, Southampton. Hante. 

sPlease send your Television Course for a full 
even days' free trial. If not delighted I may 

return the course post -paid without further obliga- 
tion on my part. Otherwise I will pay cash or 5/- 
weekly until 37/6 plus 2/6 service charge, total 40/ -, 
In paid. 

Tick here if enclosing full price of 37/6. (same 
7-day money back guarantee.) NOTE: Customers 
who send cash with order get in addition a 71 -page 
book on TELEVISION FAULTS. (This offer 
closes March 31st, 1964). 
Overseas customers please send full amount (in- 
cluding Ireland). 

Name 

Addre 

City County 

ULTRA VIOLET BULBS 
Easy to use source 01 U V for dozens of prat - 
tical and experimental uses. 
12 volt 36 watt AC /DC SBC 6/6. P. & P. 1 / -. 
12 volt 60 watt AC /DC SBC 8 /6. P. & P. 1 / -. 
Transformer to suit the above: Input 200- 
240 A.C. Output 12 Volt A.C. 36 watt, 16/6. 
P. & P. 2/6. Input 230-240 A.C. 12 volt A.C. 60 
watt, 22/6. P. & P. 3/6. 
Set of 4 colours FLUORESCENT Paint. 
Red, Orange, Green and Blue In j oz. tins. 
Ideal for use with the above Ultra Violet 
Bulbs, 9/6. P. & P. 1/6. 
BUILD AN EFFICIENT STROBE UNIT 

FOR ONLY 37/6. 
The ideal instrument for workshop, lab. or 
factory. This wonderful device enables you 
to "freeze" motion and examine moving 
parts as stationary. We supply a simple 
circuit diagram and all electrical parts in- 
cluding the NSP2 Strobe tube which will 
enable you to easily and quickly construct 
a unit for infinite variety of speeds, from 1 
flash in several seconds to several thousands 
per minute. New modified circuits brings 
price down to 37/8 plus 3/- P. & P. 
NSP2 CV2296 STROBOTRON FLASH - 
TUBE made by Ferranti, brand new, I.O. 
base. Price 15 / -. P. & P. 1 / -. 

MAGNE ITC COUNTERS 
10 IMPULSES PER SECOND 

Very latest High Speed type 
ex P.O. guaranteed perfect, 
type No. 100B. coil 2,300 ohms, 
for 48 volt D.C. operation (will 
work on 36 volt), overall size 4 x 
1 x lin. Also available, type 
/OSA which can be used as an 
interesting accessory with our 
Strobe unit. Either type price 
15/ -. P. & P. 1 /6. 

/ / .16 
1 VOLTAGE 

E4.10a0 TRANSFORMER II M 

Ij11 
00' 

Lill o i') fill, 
1 :11' J 
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Lewis 
have the 
Cabinet 
'11111 11111111 1111 11111111111111111111111111111 

for you El 

= We can supply any cabinet = 
= to your own specification = 

This is only one example of- 
E. THE LARGEST RANGE 
E OF CABINETS IN THE 

COUNTRY 
Equipment is also our 

E speciality. c 

Post Paid. Input 230 v. A.C. 
Output 0 -260 v. at 1 amp., 
fully shrouded, new. Also 
available 2.5. 5. 8, 10. 12 and 
2) amp. Write for details. 

4,000 Ohm Headphones, brand new (im- 
ported). 12/6 each pair. P. & P. 1/6. 
SIEMENS 1LS. 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. 
6 VOLT 40 A.H. ACCUMULATOR, in 
metal case with leather carrying handle. 
New. Price 27/6. carriage 8 / -. 
9 r.p.m. GEARED MOTOR 
24 v. D.C. (will operate 
from 12 v.). Double 
gear Consump- 
tion mA.Sie35 x 
2f x 2 ins. Weight 15 
oz. Small. Powerful. 
Fully suppressed. 32/6. P. & P. 3/6. 
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. 
22.9.8., P.P. 

E.P. 2/6. P.P. 2/816G. 
13 r.p.m.. 1.45 

LIGHT SENSITIVE SWITCH ++ 
IKit of parts. Including ORP .12 Cad- 

mium Sulphide Photocell, Relay. 
Transistor and Circuit. etc., price 25/- 

6s. p s -2 including 
ircuit10 /6ch l 

P 
MINIATURE UNISELECTOR SWITCH 
3 banks of 11 position 
plus homing bank 
40 ohm coil. 24 -36 v. 
operation. Ex- equip- 
ment. Individually 
tested. 22/6. plus 2/6 
P. & P. 
MINIATURE LEAD ACID ACCUMU- 
LATORS. (Brand new). 2V. 1.5 A.H. Size 
4 x 11 x lin. Wt. approx. I lb. 16/8 for 3, 
P. & P. 1/6. 12V. 0.75 A.B. Size 4 x 3 x lain. 
Wt. approx. 2 lb. (can be used as double 6V.), 
15/6 each. P. & P. 1 /6. 

TRANSISTORS 
OCIO 10 /- 0075 7/- Get 573 12/8 
OC41 7/- OCIO 6/- Get 573 25 /- 
0045 5/- OC77 9/- M /Pair 
0C45 9/- OC139 12/- 2N458 20/- 

M /Pair 00140 19/- SB345 7/6 
0071 5/- 0C171 10/6 AF114 11 /- 
OC72 7/- 0C200 10/8 AF115 10/6 
0072 14/- OC201 21/- AF116 10 /- 

M /Pair Get 104 61- AF117 9/6 
0073 6/- Get 105 10 /- 

SERVICE TRADING CO. 
All Mail Orders also callers. 

47-49 High Street, Kingston on Thames 
Tel: KINgston 9450 
Personal callers only 

9 Little Newport Street, London W.C.2 
(off Leicester Square) Tel: GARrard 0576 

Price 24 gns. 

11IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIi 

_ 12:1MCD r adio 
100(PI4) Chase Side, Southgate 

London. N.14. Pal 3733/9666 

= Send today for the two new = 
= Lewis Catalogues - 

Designed to assist your choice of E 
cabinet and equipment. 

E THE New Lewis Radio Cabinet Cate- = logue -the most comprehensive ever = 
= prepared. THE unique 60 page equip- _ ment catalogue. _ 
E Please send your two new catalogues/ E 

enclosed is P.O. for 3/6 which will be - 
= credited against any purchase I make. 

Name--- . 

Address _...._...._...._ _ _.. ..._ 

-... 
wBLOCK CAPITALS PLEASE 

51111111111111111111111111111111111111111111110111111111110 
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STOP -LOOK! 
TRANSISTORS from 1/3 

GREEN SPOT A.F. 3 volt. I/3. 
RED SPOTS. Now only 119. 
WHITE SPOTS. Down to 2,3. 
MICRO -ALLOY MATIO0 7,9, MATIOI 
816, MATI20 7,9, MAT 121 816. 

BOOKS 22 Tested Circuits 
Using MATs, 51 -. 

SHORT WAVE CIRCUITS using 
MATs 51 -. 

SHORT WAVE SUPERHETS using 
MATs 61 -. 

WIRELESS WORLD VALVE DATA 6f.. 

COMPONENTS by REPANCO 
DRXI Dual Range CRYSTAL Set Coil 

with Circuit, 31 -. 

DRR2 Dual Range Coil with REACTION 
with Valve and Transistor Circuits, 4,6. 

FR2 FERRITE ROD AERIAL with 
Circuit, 12,6. 

CHI R.F. Chokes, 2,6. 
TT46 Output Transformers, 51-, 
TT49 4.5 to I Interstage Transformer, 

TT23 Driver for IO Watt Amplifier, 22,6. 
TT24 Output Transformer IO W, 22,6. 
XT50 Min. Double Tuned I.F.T., 6,9. 

ALL REPANCO COMPONENTS 
AVAILABLE 

TRANSISTOR HOLDERS 3 or 5 pin, I/- 
ALL SENT POST FREE IN U.K. by 

PEMERICWS SUPPLIES 
22 High Street, Bideford, N. Devon. 

Tel.: Bideford 1217 

RES /CAP. BRIDGE p 3&9e? 62 

Checks all types of resistors, condensers 
6 RANGES 

Built in I hour. Direct reading 
READY CALIBRATED 

Stamp for details of this and other kits. 
Please write to: 

RADIO MAIL (Dept. PT) 
Raleigh Mews, Raleigh Street, Nottingham 

RADIO ROOKS 
BASIC EI.Et TItONICs 

HOW to Receive Foreign T.V. Pro- 
grammes With Simple Modifications 5/6 
TESTED SHORT WAVE RECEIVER 
CIRCUITS USING M.A.Ts 5/6 
TESTED SHORT NAVE SIPERI1E1' 
RECEIVER CIRCUITS USING M.A.r.s 

8/8 
22 TESTED Circuits using M.A.T.s 5/6 AT A GLANCE Valve and T.V. 

,' Tube equivalents 4/- BRITISH Transistor Directory 9/- 
OSCILLOSCOPE Book 5/6 
USING an Oscilloscope 7/- c, OSCILLOSCOPE Equipment 5/6 
MC. LIARD 'Transistor Radios 5/6 MULLARD Ref. Transistor Clrets. 13/8 EXTRA Equipment Tape Recorder 6/6 
COIL Design and Construction 5/8 
TRANSISTOR Audio Amplifiers 8/6 TRANSISTOR Circuits for Radio 

Control of Models 8/- RADIO Servicing Instruments 5/6 
BOY'S Book of Crystal Sets 3/- 
SERVICING Transistor Receivers 8/- 
ELECTRONIC Novelties 5/6 
ELECTRONIC Gadgets 5/- 
RADIO Valve Data "Wireless World" 7/- BEGINNER'S Guide to Radio 8/8 MODERN Transistor Circuits for 

Beginners 8/- TRANSISTOR Test Equipment 4/- TRANSISTOR Circuits for the Con- structor (Bradley) Nos. 1, 2, Sand 44 / -each All books include postage. List S.A.E. 
SELRAY BOOK CO. 

SO HAYES HILL, HAVES, BROMLEY 
KENT. Tel. II Ultstway ISIS 
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Lyons Radio Lid. 
3 Goldhawk Road, London W.I2 
SIGNAL INJECTOR Olt (Model 1T -1). Ideal 
instrument for rapid fault- tinding In tran- 
sistor. valve and TV receivers, etc. Consists 
of a transistor oscillator functioning as a 
modulated wide band signal generator. 
Simple to use. Powered by 4- pen -lice cells 
(Life -several hundred hours). Approx. 
5 x 2 ins. with plug -in probe. Complete with 
batteries and instructions. PRICE ONLY 
39/6. post free. 
Alit CUSHION PHONE. Listen in com- 
fort and privacy to your transistor radio 
with our Inflatable air cushion fitted with 
miniature loudspeaker. bi x 41ns. folded, 
15 x 121ns. inflated with 9ft. connecting flex 
and twin plug to fit all types of transistor 
radios. With free plastic pouch. PRICE 
ONLY 23/- post paid. 
"ROLEX" 4/5 WATT 111G11 QUALITY AMPLIFIER. For 220/290v. A.C. mains or 
6v. car battery. Valve line -up 6SL7 6SK7, 
IiV6, 6X5. Separate gram and mike inputs. 
Heavy duty output transformer for 3, 8 and 
15 ohm Impedance. Fully enclosed in metal 
case 9 x 8 x Sins. (slightly storage soiled.) 
New and tested less vibrator (only required 
for 6v. input). Greatly reduced price, ONLY 
83.7.6, post 5 / -. Vibrator 11 req d, 7/6 extra. 
AUTO TRANSFORMERS. Input 200v. 
Output 230v. 275 Watts. Fully shrouded 
with fixing feet, overall size 4 x 34 x 3lns. 
Manufacturers' surplus, brand new condi- 
tion. SNIP PRICE. ONLY 7/8, post 3/ -. 

* GIFT SUGGESTIONS * 
JUNIOR TAPE RECORDER with all 
accessories. ONLY £5.12.8, post 3/6. 
SENIOR TAPE RECORDER with all 
accessories. ONLY 28.12.8, post 3/6. 
TELEPHONE AMPLIFIER enables you 
to speak and listen without holding instru- 
ment. ONLY 63 / -, post 21 -. 
PORTABLE ORGAN, battery operated 
24 -note genuine musical instrument. Ideal 
for children and their elders. ONLY 89/8. 
Batteries 2/8. post 3/6. 
Illustrates leaflets available. S.A.E. please. 

Football Pool (amputer 
A Novel Circuit which is cheap to build. 
Forecasting made easy! 

ANALOGUE COMPUTER 
Multiplies and Divides by electrical ana- 
logue methods. Exceedingly simple circuit. 
Fascinating demonstration of computer 
principles. 
Both above circuits for 3/6, post free. 

Noughts and Crosses Machine 
Full circuit of our unbeaten machine. 3/6 
Post free. 
FREE GIFT to 10% of value of every multi- 
meter and multimeter kit bought in Decem- 
ber. Circuit of 18,000 o.p.v. kit at 65/ -, and 
details of other multimeters from 35/- on 
request. 
1(1 High Stab. Resistors. Brand new 4 W 2/ -. 
Many special multimeter values. 1000, 1K, 
10K, 100K. i% 5W, 1/6 each. 
Precision Wlrewound Resistors 1W. 
10 to 5K, 1%, 3/ -: to 20K, 1 %, 4/3. 4% add 3d. 
Your value wound to order. 

PLANET INSTRUMENT CO., 
25 DOMINION AVENUE. LEEDS 7 

2 METRES 4 
The thrills of VHF Amateur Radio 
can now be yours for as low as 39/8, 
complete kit, by post 2/6 extra. 
Tunable range 70-150 Mc /s. Write 
today for interesting literature, s.a.e. 
please. If a newcomer to Short Wave 
Radio, ask for free copy of world - 
famous "Globe- King" Short Wave 
Kits and other receivers. Stamp for 
post please, not s.a.e. 

JOHNSONS (Radio) 
St. Martins Gate, Worcester 

GELECTRONIC 

CABINET 
MAKERS LTD 

No. 9 Workshop, Grayes Place, 
Slough, Bucks. 

CABINETS 
We make a complete range 
of cabinets or will make to 
your own specification. 

GRAM CABINETS 
For single player 12 
For autochanger }3 

P. & P. 5/- per cabinet 
SPEAKER CABINETS 

With sloping fronts, all col- 
ours. 5in. 9/ -, 6in. 10;6, 
Bin. 15/ -, l0in. 11 / -, 12in. 25,- 
P. & P. up to 8tin. 2/6, loin. 3; -, 
12in. 3/6. 
Trade enquiries invited for 

cabinets. 

LINE OUTPUT TRANSFORMERS 
AND SCAN COILS 

FERGUSON: 204, 208, 306 17/6 ea. 
PYE: V4, V14, VT17 17/6 ea. 
EKCO: 221 231 35/- ea. 
P. & P. 3/61 on each of above L.O.P.T.'S. 
FIREBALL TURRET TUNERS 

All ex- equipment .. 17/6 ea. P. & P. 3/- 
AMPLIFIERS Complete with output 
transformer and bin. 30 speaker, mounted 
on board. 
Type A using PCL82 & PY82, 3! 6 c'plete. 
Type B using PL83, 12AÚ7, & PY82, 

45/6 c'plete. 
Post 2/6 extra either type. 
SPEAKERS, ex- equipment, Sin. 5 / -, 
7 x 4in, 7/6, 8fa. 7/6. P. & P. 2/. ea. 

CONTEMPORARY TABLES 
With formica wood grain or patterned top 
and black legs with adjustable ierrnles. 
Size 24in. long and 12m. wide. Ideal for 
TV or coffee [aile 30/- ea. P. & P. 3/6 

VALVES 
SURPLUS or EX- EQUIPMENT 
EB91 
EBF80 
EBF89 
ECH35 
ECC81 
ECC82 
ECC83 
ECF80 
ECF82 
ECC84 
ECL80 
ECL82 
EF80 
EF85 
EF9I 
EL33 
EL84 
EY51 
EY86 
EZ80 
EZBI 
GZ32 
KT33C 
KT36 

2f- PCL82 4/6 6F1 3,- 
4,6 PCL83 5/- 6F12 2,- 
51- PCL84 6,6 6F13 5r- 
6/- PL33 71- 6F14 51- 
316 PL36 7,- 6F15 61- 
3,6 PL38 101- 6L1 71- 

4/- PL8I 61- 6LI8 6,- 
4,6 PL82 4,6 6P25 5r- 
5/- PL83 5/- 6P28 8/- 

5/- PY3I 616 10FI 31- 
41- PY32 7,6 10P13 6,6 
6r- PY33 716 10PI4 613 
21- PY80 3,6 20D1 
4,6 PY81 316 20F2 6/- 
1/6 PY82 316 20L1 8/- 
5,- PY83 61- 20PI 71- 

416 PZ30 71- 20P3 716 
31- U24 61- 20P4 12,- 
4,6 U2S 6/- 20P5 716 
41- U26 6,- 30P4 7,- 
4,6 U191 7,- 6C9 lar- 
st. U301 9r- 10C2 
4/- U801 14 /- IOCI 101- 
71- UBC41 51- ECH42 6/- 

PCC84 4,6 UCC84 7,6 L1942 2,6 
PCF80 416 UCF80 716 UAF42 5/- 
Malay other types available Post 6d per valve. 

All enquiries S.A.E. please. 
TERMS: C.W.O. 
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NOW THREE LOW 

COST COURSES TO 

HELP YOU BECOME 

AN EXPERT IN 

RADIO, 

ELECTRONICS, OR 

TELEVISION 
Our now famous Electronic Course won instant 
acclaim when offered just over one year ago. 

NOW WE ARE PROUD TO BE ABLE 
TO OFFER TWO NEW COMPAN- 
ION COURSES IN RADIO AND 
T.V. FOR THE SAME REASONABLE 
COST. 
The lesson are crystal clear, practical, easy to 
master and use. Early lemons make fundamentals 
clear .Pon to the beginner, while other lesson. will 
give you the practical "know -how" of an expertl 

Them me real home-study courses that have been 
printed in large volume and bound Into one giant 
8 e 111e, manual to reduce cost. Compares favourably 
with some coureee canting ten tlmes m much. By 
receiving all lessons at one time you nave letter 
writing, additional postage, and other expenses. 

Everyone can benefit from these practical courses. 
No old fashioned ideas Deed here. Just straight- 
forward easy to understand explanations to help 
you get ahead In radio, electronics or television. 

Modem wireless and kv. sets use oomples circuits, 
but their function is based on surprisingly few 
principles. These principle. can easily be mastered 
when explained clearly. That is the object of 
them courues. Soon you will be well on your way 
to becoming ant -clan radio, electronics, or t.v. 
technician - 

More and more people are needed every day to repair 
wireless sets, amplifiers. VHF /FM radios, televisions 
and electronic equipment. Are YOU prepared to 
get your share of the money to be earned? 

Just clip the coupon indicating the course required. 
You most be convinced that this is the beet value 
you have ever seen in electronic, radio and t.v. 
training otherwise you can return the manual 
(or have your money refunded if sent with order) 
after you have examined it in your own home for 
period of seven full days. 
The pricey Only 3e)- per course, plus pootate. 

YOU CAN QUALIFY FOR A CERTIFICAT&. 
Details sent with each course ordered. 

FREE DATA HANDBOOK WITH EVERY 
ORDER 

FREE TRIAL OFFER 
TERMS ONLY 51- PER WEEK) 

To SIM -TECH TECHNICAL ROOKS, Dept. WAS. 
West End, Southampton, Hanta. 

send ELECTRONICS COURSE 
RADIO COURSE 
TELEVISION COURSE 

or a full seven days' free trial. If not delighted I may 
return the course post paid without further obliga- 
tion on my part. Otherwise I will pay cash or 5/- 
weekly until 37/6, plus 2/6 service charge, total 
40/- is paid. 

Tick here if enclosing full price (we pay postage). 
Same 7 day money -back guarantee. Postage chargea 
1/6 per course. Overseas customers please send full 
amount (including Ireland). 

Name 

Addrem 

City County 

STAR DXER B.R. -40 £24.15.0 
General purpose superhet communications receiver for A.C. mains, 220 -240 volts, cover- 
ing 550 Kc /s to 30 Mc /s In four switched bands. Slide rule tuning dial. electrical band - 
spread, internal speaker, panel "S" meter. noise limiter, B.F.O.. phone jack, Ferrite 
and whip aerials. Handsome grey crackle cabinet 13i x 81 x 511n. Wt. 12 lbs. Full 
instruction manual. BRAND NEW CURRENT MODEL. 
11KO SENIOR RECEIVERS. Complete with 9 coils, £17.10.0. S.A.E. for full details. 
PCR -3 RECEIVERS. 3 -wave bands. medium wave and 2 short wave, from 120 -13 
metres. Good condition. tested, 8 gns. Carr. 10 / -. A.C. mains internal power supply 
£2 extra. 

SILICON RECTIFIERS. Type 1EA2 (5 x Iin.) will handle 250 volts at up to 500 mA 
Replaces any TV metal rectifier, 7/6. 
Alt-88 VIBRATOR PACKS. For 6 v. operation. Complete with vibrator and OZ4 
rectifier. BRAND NEW in original cartons, 17/6. P. & P. 5/ -. 

MOVING COIL PHONES. Finest quality Canadian with Chamois ear muffs and 
leather covered headband. With lead and jack plug. Noise excluding, supremely 
comfortable. BRAND NEW 22/6 post 1/6. 

AVO WIDE RANGE SIGNAL GENERATORS. Six turret operated ranges covering 
50 Kc /s to 80 Mc /s. For use on standard A.C. mains. Packed in original transit cases with 
accessories. Post -war type In new condition, £15. Carriage 10 / -. REAL BARGAIN. 

RECEPTION SETS R220/R220. Consists of TWO identical receivers in one cabinet. 
Each receiver is complete with 14 modern miniature valves (3 x BAK5, EF91, 3 x EF92, 
2 x EB91. 2 x 12AT7. QS70/20, ELM and 5U4G) its own stabilised AC mains power supply 
and speaker. Intended for reception of one fixed frequency between 60 -100 Mc /s 
according to crystal used, but ideal for modification to 72 Mc /s or 144 Mc /s. Price 
complete £7.10.0 (Carr. El) or individual receivers (less cabinet) 23.19.6 (Carr. 7/6) 
Circuit supplied. 

MULLARD CRYSTAL CALIBRATOR. In neat grey metal case 9 x 7 x 61in. Gives 
1 Mc /s, 100 Kc /s, and 10 Kc /s, marker pips and harmonics as selected. Optional 400 c/s 
modulation. Complete 6 valves )1T4 (5), IRS (1)1. and 1 Mcls B7G glass crystal. Requires 
60 v. h.t. and 1.5 v. I.t. In original transit case. BRAND NEW, 24.19.6. carr. 7/6. 

IMICRO -AMMETER. 0-500 pA. Made by R.C.A.. Weston Westinghouse, and other 
famous American manufacturers. Circular Min. flush panel mounting. Dials are en- 
graved 0-15, 0 -600 volts. As used in the American version of the "19 SET ". TESTED 
AND GUARANTEED 15/ 

CHARLES BRITAIN (RADIO) LTD -, II UPPER SAINT MARTINS LANE, LONDON W.C.2 

TEMpie Bar 0545 Shop hours 9-6 p.m. (9-1 p.m. Thursday). Open all day Saturday 

PADGETTS RADIO STORES 
OLD TOWN HALL, 
KNOWLER HILL, 

LIVERSEDGE, YORKS. 
Telephone: Cleckheaton 2866 

ARMY SET TYPE l9Mk. III. Complete 
with one 6K8, four BK7, one BB8G and one 
6V6 valves. The Receiver side of the set is 
complete In every way, including the 500 
micro -amp meter. The valves and a few 
parts have been removed from the "B" set. 
Clean inside, soiled outer case. We are 
offering a first class receiver at the special 
price of 321 -, carriage 10/ -. Grade II, 20/ -5 

carriage 10/ -. 
Remote Control Unit for 19 Set. complete 
with Bell Morse Key, etc.. 12/6, Carriage 7/6: 
two for 20/ -, carriage 10 / -. 
Valves Removed from TV Sets. Tested 
on a Mullard Valve Tester. and are 100% 
as new. Three months' unconditional 
guarantee. POST FREE. 
ECL80 2/- 10C2 5/- PL62 5/- 
ECC82 3/- 10F1 1/- PY80 5/- 
EY51 2/6 10P13 5/- PY81 41 
EBF80 4/6 10P14 5/- PY82 5/- 
EB91 9d. 20D 1 3/- PZ80 4/- 
EF91 9d. 20L1 5/- PCF80 4/6 
6SN7 2/6 291,4 8/6 PCC84 4/6 
6F1 L- 185ßT 8/8 EZ50 1/6 
6F13 2/- U281 5/- PL83 5/. 
6F14 5/- 11262 5/- PL33 4/_ 
6E15 5/- U329 5/- PL38 8/. 
6LD220 5/- KTM 5/- B36 
PCL62 5/- P1,81 5/- N37 5/_ 

EF80 LIB or 10/- per doz. Grade II, EF80 for 
test purposes 4/- doz. 
New Valves Ex. Units. POST FREE, 
6E7 1/6, doz. 12/ -. 6K8 2/6. doz. 22/ -. 6V6 2/6 
doz. 22/ -. 807 U.S.A. 6/ -. PP3 /250, (PX4) 5/ -. 
AC2PEN (PEN A4) 2/6. 5II4 3 / -. 6SN7 3/ -. 
6V6GT 4/6, EF91 1/9, EL91 1/9, 6F6 2/ -, 5Z4 

5Y3 
6 for 5/6, box of 50 19 / -8 /- 

doz. 

IT4. ARTP2 2/ -, ART4 2/ -. APP37 2/ -, ARS 
21 -. 
P.M. Speaker all Perfect. Ex. TV Sets, 
POST FREE BARGAINS. All 3 ohms. 
Rola 6 x 41n., 5/ -; Goodmans 7 x 410., 7/ -; 
R. and A. 7 x 41n., 6 / -; Philips 51n. round. 
6/6; R. and A. 6ín. round, 5 / -; 101n. 
round, 12/6: 12ín. round with Tweeter, new, 
28/6. Special price for more than one 
speaker. 
New Boxed 12 volt Vibrator Packs, with 
spare vibrator. Type P.C.R., 250 volts at 
150 mA, 18 /-. Carriage 7/6. 
13 Channel 141n. TV Sets. Untested. 30/ -. 
Carr. 10 / -. 13 Channel 17ín. sets, untested, 
50/-. Carr. 10/ -. Well packed sent at owners' 
risk. 
TV Tubes, completely rebuilt and refaced. 
12 months' guarantee. Sizes up to 17 inch. 
Special trade price of 75/ -. Carriage and 
Insurance 7/6. 
Reclaimed Tubes. 141n., 30/ -. Carr. 7/6. 
6 months' guarantee. 

BBC ITV . F.M. AERIALS 

2 
B.B.O. (BAND 1). Tele- 
scopic loft. 2h -. External 
S/D 30/. 
LT.V. (BAND 3). 3 Ele- 
ment loft array. 25/ -. 5 
Element, 35/ -. Wall 
mounting, 3 Element. 35/ -- 
5 Element, 45/ , 
COMBINED B.B.C./I.T.V. 
Loft 1 +3, 41/3; 1 +5, 48/9. 
Wall mounting 1 +3, 56/3; 
1 +5, 63/9. Chimney 1 +3. 
63/9; 1 +5. 71/3. 

F.M. ( BAAND 2). Loft S /D. 12/6t "H" 
30/-. Element. cae L 

vilable. Coax bl 8d. d. Coax. 

Sends 
V3. 

stamps for illustrated lists. 
Band IV 623 line Aerials also available. 

K.V.A. ELECTRONICS Dept. (P.W.) 
3B Godstone Road, Kenley, Surrey. CRO 2527 

An essential fact book ... 
"Practical Wireless" 
Radio and 
Television 
Reference Data 

Contains full details of colour codes; 
everyday formulae, for calculating the 
values of biasing components, potential 
dividers, resonance, gain, etc.; aerial 
dimensions; a quick frequency -wavelength 
conversion table; stations and frequencies; 
common symbols and abbreviations; notes 
on amateur radio and a list of call -sign 
prefixes; communication receiver I.F.s; 
mathematical data including logarithm 
tables; wire and cable data; battery equiva- 
lents; valve, transistor and picture tube pin 
connections, bases, ratings and equivalents, 
including selected CV types. 96 pages, 
illustrated, over 62 pages of tables. 

IOs. 6d. FROM ALL BOOKSELLERS 
.. or, in case of difficulty I Is. 6d. by post from 

GEORGE NE WNES LTD., Tower House, 
Southampton Street, London, W.C.2. 

NEWNES 
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A.S.T. VALVE MAIL ORDER CO. 
Tel: MlTcham 6202 
Open Daily to Callers 
Mon.-Sat. 9 a.m. -5.45 p.m. 
Wednesday I p.m. 

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

Quotations given on any type not listed. Send S.A.E. 
Special 24 Hour Express Mail Order Service 
I2'6 PCC84 81- 141 151- UM80 1016 

71. 
31. 

61- 
71. 
11- 

61- 
61. 

416 
21_ 

17'6 

AC2/PEN ECC85 7'6 
19/6 ECC88 1216 

AC2/PEN ECC91 31- 
DD 1916 ECF80 7'6 

AC/TP 291- ECF82 8'6 
AC/VPI-5-7 ECH3 2116 

ECH2I 211- 
AZ 15'- ECH35 10/- 
AZ31 1316 ECH42 9'6 
836 91- ECHO! 7/6 
CIC 101- ECH83 816 
CCH35 201- ECL80 7,6 
CL33 1216 ECL81 101- 
CYI ISI- ECL82 916 
CY3I 12/6 ECL83 1016 
077 41- ECL86 9/6 
DAC32 9/6 EF6 211- 
DA991 516 EF9 211- 
DAF96 716 EF22 14'- 
DCC90 12/6 EF36 41- 
0F33 9,6 EF37 81. 
DF91 41- EF37A 81- 
DF92 7/- EF39 4'- 
DF96 716 EF40 IS/. 
DH63 6'- EF41 81- 
DH77 7'- EF42 10'- 
DK32 111. EF50A 3/6 
DK9I 61. EF50E 31- 
DK92 716 EF80 SI- 
DK96 716 EF85 51- 
DL33 8/6 EF86 8/- 
DL3S 101- EF89 9'- 
DL91 81- EF91 4/- 
DL92 6'- EF92 41. 
DL93 7J. EF95 51. 
DL94 716 EF98 10'. 
DL96 716 EF183 10/6 
EA50 21- EFI84 1016 
EABC80 516 EK32 816 
EAC9I 41. EL3 2116 
EAF42 916 EL32 416 
E1334 216 EL33 101- 
E841 6'- EL34 14/- 
EB9I 4'- EL35 101- 
EBC3 21'- EL37 1716 
EBC33 416 EL38 17'6 
EBC41 816 EL4I 9'6 
EBC8I 10'- EL42 9'6 
EBF80 81- EL81 1216 
EBF83 81. EL84 6,9 
EBF89 81- EL85 101- 
EBLI 211- EL90 816 
EBLlI 211- EL9I 41- 
ECC35 81- EL95 1016 

ECC40 151- EM80 816 
EMS! 816 ECCBI 51- EM84 9'6 

ECC82 51- EM85 101- 
ECC83 51- EY51 7'6 
ECC84 8'6 EY8I 816 

EY83 
EY86 
EY91 
EZ35 
EZ40 
EZ41 
EZ80 
EZ8I 
EZ90 
E1148 
FC2 
FC2A 
FC4 I5'- 
FW4'500 91- 
FW4 800 9'- 
GZ30 10/6 
GZ32 1016 
GZ33 19'3 
GZ34 1316 
GZ37 19'3 
HABC8010'- 
HL4I 8'- 
HL4IDD 816 
HL92 816 
HL133DD 

916 
I-IN309 25'- 
1W4/350 I0'- 
1W4/500 10'- 
KT33C 8'- 
KT36 17'6 
KT61 9'6 
KT66 151- 
KT76 101- 
KTBI 81- 
KTW6I 81- 
L63 51- 
LN 152 8'- 
LN309 11'6 
LZ319 12'6 
MKT4 1716 
MS4B 1716 
MVS/PEN 

1716 
MVS/PENB 

151- 
MU14 91- 
MX40 151- 
N18 81- 
N37 14'- 
N78 2216 
NI08 151- 
N308 181- 
N339 301- 
N369 10/6 
OD3 51- 
OZ4 51- 
P2 101- 
PABC80 131- 

PCC85 916 
PCC88 1216 
PCC89 816 
PCF80 9'- 
PCF82 7'- 
PCF84 12/6 
PCF86 1216 
PCLB2 91- 
PCL83 101- 
PCL84 71- 
PCL85 9/- 
PCL86 1216 
PENA4 19/6 
PENB4 1716 
PEN4DD 

22'6 
PEN4VA 

17/6 
PEN36C 

201- 
PEN45 101- 
PEN45DD 

251- 
PEN46 S'- 
PEN453DD 

201- 
PENDD4020 

201- 
15'- 
12/6 
211- 

91- 
81. 
716 

81- 
1e1- 

1316 
1S'- 
251- 

PL33 
PL36 
PL38 
PLBI 
PL82 
PL83 
PL84 
PL820 
PM24M 
PX4 
9X25 
PY31 151- 
PY32 12/6 
PY33 1016 
PY80 716 
PY8I 7/6 
PY82 619 
PY83 81- 
PY88 I0/- 
PY800 10'- 
9230 151- 
Q595/ I 0 101- 
QQS150/15 

IOI- 

R2 101- 
R16 1716 
R19 161- 
R20 161- 
SP4I 316 
SP6I 316 

TDD4 1216 
TOD 13C 

17/6 
TH41 201- 
TYB6F 1216 
U10 
U12 
U14 
U22 
U24 
U25 
U26 
U31 
U35 
U37 
U47 
050 
U52 
U76 
U78 
U145 
U191 
U25 I 

U281 
U282 
U301 
U329 
U339 
U403 
U404 
U801 19/6 
UABC80 7'- 
UAF42 816 
UB4I 716 
UBC4I 816 
UBCBI 101- 
UBF80 81- 
U8989 7/6 
UBL21 201- 
UCC84 1116 
UCC85 716 
UCF80 12/6 
UCH2I 201- 
UCH42 8/6 
UCH8I 
UCL82 9'6 
UCL83 1316 
0941 716 
UF42 716 
U F80 71- 
UF85 716 
UF86 1216 
UF89 6/6 
UL4I 81. 
UL44 20'- 
UL46 14'6 
UL84 6/6 
UL85 716 

91. 

91- 
91- 
81- 

211- 
111- 
10'- 
9/' 

1716 
1716 
I1/- 
7'. 
41. 
7/6 
416 

10/6 
13/6 
I 5'- 
15/- 
1916 
1816 

13'6 
10'- 

URIC IV- 
006 17'6 
UU8 151- 
UU9 7'6 
UYIN 12/6 
UY2I 15'6 
UY4I 716 

UY85 616 
VP4 151. 
VP4A IS/- 
VP4B I5/- 
VR 105/3071- 
VR 150/307/- 
W61 Ill- 
W76 5/- 
W77 41- 
W81 6/- 
W81M 6/- 
X41 2216 
X61 M 10/- 
X65 1216 
X76 12/6 
X76M 1216 
X78 261- 
X79 40/- 
Y61 10/- 
Y63 IO/- 
263 716 
Z66 I0'- 
277 41- 
Z152 51- 
1A7 11'- 
C5 IO/- 
05 8'6 
D6 10/- 
H5 9/6 
L4 5'- 
NS 9,6 
R5 61- 
54 81- 
S5 516 
T4 41- 
US 5/9 

2P 22/6 
3A4 5'- 
3A5 10/6 
3Q4 8'- 
3Q5 9/- 
3S4 61- 
3V4 7/6 
5U4 4'- 
5V4G 719 
5Y3G S'6 
5Y3GT 616 
5Z4G 9'6 
5Z4GT 1216 
6A7 91- 
6A8G 8'6 

6ABGT 13'6 
6AC7 61- 
6AK5 SI- 
6AL5 4L 
6AM5 51. 
6AM6 41- 
6AQ5 6/6 
6AT6 6'- 
6AU6 9/- 
688G 3/- 
6BA6 61- 
6BE6 61- 
6BG6G IS/- 
61316 6/- 
68Q7A 1216 
6BR7 1016 
6B57 1216 
6BW6 81- 
68W7 81. 
6C4 316 
6CSGT 81- 
6C6 6'6 
6C9 1216 
6CD6G 2716 
6CH6 I01- 
6CW4 161- 
6D2 41- 
6D6 516 
6E5 I01- 
6F1 1016 
6F6 619 
6F12 41- 
6F13 101- 
6E14 I0/- 
6915 1216 
6F19 1216 
6F23 10/6 
6925 1616 
6F26 1316 
6F33 5/6 
6H6 21- 
615 516 
615G 416 
6J5GT S'- 
617 716 
617G 51- 
6J7GT 716 
6K7 716 
6K7G 21- 
6K7GT 716 
6K8 916 
6K8G S'- 
6K8GT 916 
6K25 1716 
6L1 I0'- 
6L6 7/6 
6L7 101- 
6L 18 10'- 
6L19 151- 

6N7GT 916 
6925 1016 
6928 1216 
6Q7 916 
6Q7G 616 
6Q7GT 8/6 
6SA7 71- 
65C7 816 
6SF5 101- 
6SG7 71- 
6SH7 61- 
6517 616 
65K7 516 
65L7GT 6'- 
6SN7GT 516 
65Q7 8/6 
6U4GT 101- 
6U5G 716 
6V6G 416 
6V6GT 81- 
6X4 4/6 
6X5G 61- 
6X5GT 816 
6/30L2 101- 
785 12/6 
7B7 8/6 
7C5 8'- 
7C6 8/6 
705 151. 
7D6 IS/- 
708 151- 
7H7 61- 
7R7 101- 
7Y4 616 
8D3 41- 
9BW6 1216 

0C1 1216 
0C2 17/6 
OF! 101- 
OF9 1216 
OLDII I5/- 
0913 151- 
0914 19/- 
105 2316 
2A6 6'6 
2AH8 
2AT6 716 
2A17 S'- 
2AU6 17/6 
2AU7 51- 
2AX7 S. 
2BA6 716 
2BE6 716 
28H7 101- 
2C.. 8/6 
215GT 4/- 
217GT 816 
2K7GT SI- 
2K8GT 101- 

2Q7GT 616 
2SA7 816 
2517 8'- 
2SK7 6'- 
251.7 81- 
2SN7 10/- 
2SQ7 I2/- 
4H7 10/- 
4R7 10/- 
9AQ5 81- 
98G6G IS/- 

20DI 101. 
20D2 21'- 
20F2 1716 
20LI 22/6 
20P1 I5'- 
2093 24'- 
20P4 201- 
2095 201- 
25A6 81- 
25L6 81- 
25Y5 8'- 
25Y5G 8/- 
25Z4 7/6 
25Z5 8/- 
25Z6 816 
275U 1916 
30C 1 91- 
30C15 12/6 
3095 101- 
30FL1 10/6 
30L1 8/6 
30L15 11'- 
30P4 18/- 
30P12 10'- 
30916 91. 
30P19 1716 
30PLI ISI- 
30PLI3 1216 
30PLI4 1616 
35A5 1S/- 
35L6GT 816 
35W4 716 
35Z3 15'- 
3524 7/6 
3525 816 
41STH 22/6 
42 1216 
5005 101- 
50CD6G 

301- 
50L6 816 
75 8'- 
78 7/6 
80 9'- 
85A2 1216 
18581 301- 
807A 7/6 
807B 7'- 

COMPLETE VALVE LIST FREE WITH ORDER 
METAL RECTIFIERS 

RM 1 716 14A86 231- I6RD 2 -2 -8-1 121- (FCI42) 
RM2 8'- 14A97 261. I6RE 2-14 -1 101- (FCI50) 
RM3 101- 14A100 28'. I8RA I -I-8 -1 5/. (FCI18) 
RM4 174 I4RA I- 2- 8.221'. (FC301) 18RA I- I -16-I 71- (FCI 16) 

RI-15 19/6 14RA 1 -2 -8 -3 251- (FC31) 18RA 2N -1.8 -I 121. 

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

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

BRAND NEW TRANSISTORS 
0C44 5/- 0074 61- OCEIID 61- 
OC45 Si- 0075 61- OC8Im /pr.161- 
0071 51- 0077 6f- 0082 8f- 
0072 61- 0081 61- 0082D 81. 

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

SETS OF VALVES 
IRS, ISS, 114, 3S4, 3V4 Sot of 4, 191. 
DAF91, DF9I, DK9I, DL92, DL94 Set of 4, 19'- 
DAF96, DF96, DK96, 0196 .. Set of 4, 2616 
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MINIATURE 'SCOPE MOD8EEL 

Features 2 }in. DG7 S Tube. Level 2dB, 50 c/s ^ 
to 2 Mc /s. 3N. Sec. to 80m Sec. Sweep. High iL 
sensitivity. Fully portable scopes. Ideal for 
all transistor and valve design or servicing. 

CARRIAGE 716 24 volt operated. 

16-10-0 

DEAC RECHARGEABLE 
BATTERIES 

(a) 18 volt IOOmA /H 4 x lin. diameter. 
Brand new sleeved, 301-, 

(b) As above but 150mA /H, 35f -. 
(c) 3.9 volt 450mA /H, 1216. 
All types easily split into any multiple 
of 1.2 volt. Brand new. 

* PT34 * MI * THL33 * EPIOK * ITI-2 * TP5S * EP3OK * 500 * EP5OK 

M ULTI- METERS 
Multi -range test 
meters featu ring easy 
to read scales and 
provided with full 
operating instruc- 
tions, lead and bat- 
teries. Suitable for 
amateur, designers. 
repair shops, all do- 
mestic uses. Full 
details and specifica- 
tion in our catalogue. 

I Kohm /volt 2 5 0 
2 E2 9 6 
2 (illus.) E3 1S 0 

10 E4 9 6 
20 £5 5 0 
20 E5 19 6 ,... £6 19 6 
30 E8 19 6 
50 £9 19 6 

SUBSTITUTION BOXES 
Capacitor Box. Provides 9 standard 
values from 0.001 to 0.22 mfd at 
600 volt working, 2916. 
Resistor Box. Provides 24 standard 
values at I watt. 15 ohms to 10 meg., 
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 Kc /s to 350 Mc /s generator. RF, 
Mod., AF. 8 ranges. Leads, bait., 
instructions. E7.18.6, P.P. 216. * Resistance /Capacitance Bridge. I RF to 
100mFd and I ohm to IOOmeg. leakage. 
PF Tests, with batt. and Instructions, 
E7.2.3. P.P. 216. * Power Supply. Gives any voltage 
I to 15 D.C. up to 0.1 amp. From 
Mains. E5.17.6. P.P. 216. * Audio Generator, IO c/s to 100,000 c /s. 
Sine and square wave. With batt. and 
Instructions, El5.2.3. P.P. 216. 

4- WAVEBAND COMMUNICA- 
TIONS RECEIVER 

550 kc /s to 30 Mc /s- BFO -AVC- 
Noise Limiter - Bandspread - "S" 
Meter - Telescopic Aerial - Full 
World Wide Coverage. 4 valve. 
PRICE £24.15.0. P.P 101 -. With full 
Instructions. BRAND NEW IN CAR- 
TONS. Detailed Leaflet on request. 

9 valve version of above, 40 gns., 
P.P. 151 -. Details on request. 

100 Kc s QUARTZ CRYSTALS 
151- ea. 

15,- 
1216 
151 - 
101- 
151- 
151- 

Stock for 

2 Pin: Octal or 3 Pin 
500 Kc /s 2 Pin 
455 Kc /s (AR88) 
456 Kc /s HRO 
5000 Kc /s 2 Pin 
10 Mc /s 2 Pin 
27 Mc /s Radio Control 
(Over 600 Frequencies in 

all purposes). 

MAINS AND BATTERY 
RECORD AND TAPE DECKS * BSR UAI4 4 -speed E5 19 6 * Garrard Autoslim E6 IO 0 * Unplugable Head Version E7 IO 0 * SRPIO 4 -speed or GU786R... E5 7 6 * Garrard AT6 with Stereo 

Cartridge E10 19 6 * Collero, 2 -track Deck Studio EIO 10 0 * 4 -track Deck E13 19 6 
P. & P. 51- any type above. * 9 volt Star, 45 r.p.m 3916 * 45 or 33 r.p.m. Star, 9V 9216 * 45 r.p.m. Garrard, 6V 351- * 4 -speed B.S.R., 9V 5 gns. * Garrard 9V. 2- speed, 2 -track 

Tape Deck E12 15 0 
P. & P. 316 any of above. 

STEREO AMPLIFIERS 

Complete with full 
function pre -amplifiers and controls. * SA80 4 x 4 watts E9 10 0 * SAI507x7 watts £16 10 0 * SA300 15 x 15 watts £32 IO 0 
Each amplifier completely self contained 
and designed for Mono and Stereo 
output. Supplied complete with full 
manual. Leaflets on any type on request. 
(Full range of Speakers, Tweeters and 
Decks in stock, see catalogue). 

CRYSTAL MICROPHONES 
P. & P. I/6. Any type. 

Acos 39 -I Stick Microphone 3216 
Acos 40 Desk Microphone 151 - 
Acos 45 Hand Microphone 251 - 

Lapel /Hand Microphone 1216 

MC24 Stick Microphone 251- 
100C Stick with Stand 3916 
BM3 Stick with Stand 5216 
Lapel /Hand Magnetic 1216 

MINIATURE PANEL METERS 
*0 /50µA (D.C.) 3916 *0 /5mA (D.C.) 2716 
*0 /500µA (D.C.) 3216 *0/300V (D.C.) 2716 
*0 /ImA (D.C.) 2716 "S" Meter 351 - 
All Brand New Boxed. *Available Clear 
Plastic Front or Black Moulded. 
200µA D.C. Edge meter 6916 
1mA D.C. Edge meter 5916 

34 x I inch Front Panel. 

HI -FI SPEAKERS 
CX300 12 inch 25 watt ... 
CRI2AE 12 inch 20 watt 
CR3OAE 12 inch 20 watt 

triple range ... ... ... 
8A7 8 inch 6 watt ... 
IO watt Horn Tweeter ... 

P.P. 116. 

12 Gns. 
8 Gns 

IO Gns. 
7916 
2916 

POCKET SOLDERING IRON. 30 
watts. 220/250 volts A.C. Complete with 
pointed bit, mains plug, carry pouch. 
1416. P.P. 116. 

January, 1964 

We can supply from stock most of 
the components and items speci- 
fied on circuits published in this 
and other magazines and radio 
books. Let us quote for your 
circuit, first grade components 
at realistic prices. 

BUILD A QUALITY TAPE 
RECORDER. * Printed circuit. 

Record /playback 2 Track, II gns. 
Amplifier Kits. 4 Track, 12 gns. * Studio Deck. 2 Track, £10.19.6 
3 speed 4 Track, E13.19.6 * Cabinet with Speaker S gns. 

Leaflet on Request. 

Crystal Contact Microphone 1216 P.P. 9d. 
2K, 4 -track Tape Head IV-, P.P. 9d. 
Telephone Recording Attach- 

ment 1216 P.P. 9d. 
4- channel Transistor Mixer 

Unit 5916 P.P. 116 
Tape Jack Radio Tuner 291 -, P.P. Il- 
TEST LEAD KIT supplied in Pocket 
Pouch. Contains probes, leads, clips, etc. 

816. P.P. 9d. 

POCKET RECEIVERS 
Complete 

units with CS 
5A VHF Detec- 
cor, 5 -V6 /8R 
(0C44) Tran- 
sistors, 3.9V. 
45OmA re- 
chargeable 
Deac battery 
2 -OÁ91, OA 
10 rectifiers, 

I K ohm stetho- 
scope headset, 
moulded cas- 
ing, etc. 

Complete Unit 
with Full Circuit P.P. 21 -. 

OR DEAC BATTERY OR HEADSET 
1216, P.P. 116. 151- P.P. I1 -. 

Unit less DEAC & HEADSET 1216, P.P. 116. 

FIELD STRENGTH METER 
Five channels cover I Mc /s to 200 Mc /s. 
Fitted 200 microamp meter for CW or 
R.F. Indication and Earphone for A.F. 
Monitoring. Designed for checking all 
types of transmitters. Size 4 x 21 x 2 1in. 
Complete. Ready to Use, with instruction 
and telescopic aerial, 6916. Post Free. 

RUN YOUR RADIO OR AMPLI- 
FIER FROM MAINS 

BATTERY ELIMINATORS AND 
CHARGERS 

I. For PP3 or equivalent 9 volt 
Pocket Radio Battery, 1816. P.P. 11 -. 
2. For PP4, PP7, PP9, 9 volt Portable 
Radio and Equipment. Supplies up to 
300mA, 4916. P.P. 21 -. 
3. De Luxe version of No.l also 
charges PP3 type batteries. 

241 -. P.P. 11 -. 

TYPE 38, TRANSMITTER RECEIVER 
Complete with 5 valves. In new condition. 
These sets are sold without guarantee 
but are serviceable. 22/6 P.P. 
7.4 to 9 Mes. 216 
Headphones 716 pair. Junction Box 216 
Throat Mike 416. Aerial Rod 216 

Henry's Radio Ltd 
PADdington 10089 

303 EDGWARE RD., LONDON W.2 
Open Monday to Sot. 9 -6. Thurs. I o'clock. 

IPLEASE TURN TO BACK PAGE I 

* ASK FOR NEW VALVE, CRYSTAL, TRANSISTOR AND RECTIFIER CATALOGUE * 
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ALL of these blueprints are drawn full -size and 
sets are now out of print, constructional det 

for those marked thus ( *). 
19 

1' Send (preferably) a postal order to cover the cost 
+-- PRACTICAL WIRELESS, Blueprint Dept., George 

London W.C.2. 

BLUEPRINT 
SER VICE 

although the issues containing descriptions of these 
ails are available free with each blueprint except 

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 

... 

Ì* 
The Berkeley Loudspeaker Enclosure l 
The Luxembourg Tuner ... f 
The PW Troubadour .., 
The PW Everest Tuner 

The PW Britannic Two 
The PW Mercury Six ... 

...I 

...} 

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 

PWI00 

PW I01 

3t- 

sr- 

2r- 

216 

316 

316 

4,- 

4/- 

47- 

S r- 

of the Blueprint (stamps over 6d. unacceptable) to 
Newnes, Ltd., Tower House, Southampton Street, 

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 * ... 

8r- 

8r- 

116 

5f- 
7í6 

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 ... PW30a 216 

Midget Short Wave Two PW38a 216 

Simple S.W. One -valver PW88 216 

Pyramid One -valver ... PW93 216 

BBC Special One -valver AW387 2f6 

A One -valver for America AW429 2r6 

Short -Wave World Beater AW436 316 

Standard Four Valve S.W. WM383 316 

Enthusiast's Power Amplifier WM387 316 

Standard Four Valve ... WM39I 316 

Listener's 5 -Watt Amplifier ... WM392 316 

QUERY COUPON 
This coupon is available until 7th ! anuary, 1964, 
and must accompany all queries in accordance 
with the notice on our "Letters to the Editor" 

page. 

PRACTICAL WIRELESS, JANUARY, 1964. 

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: EAS 1 AFRICAN STANDARD LTD. 

Subscription rate including postage for one year: To any part of the World £1.9.0. 
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I I FULLY DETAILED AND ILLUSTRATED 
I CATALOGUE, TRANSISTORS, COM- I 2/- PONENTS, VALVES, CRYSTALS AND 
I HI -FI EQUIPMENT. NOW INCLU- 
I DES 8 PAGE SUPPLEMENT I POST FREE 

"THE CONTESSA" 

January, 1964 

MINIGRAM TRANSISTOR 
PORTABLE RECORD 

PLAYER 

* COMBINED PORTABLE 
AND CAR RADIO * 
AMAZING SENSITIVITY AND 
SELECTIVITY ON MEDIUM 
AND LONG WAVEBANDS * The easiest Superhet Radio 
to build on the market. 
Featuresclearly -marked printed 
circuit and packaged compo- 
nents with full illustrated build- 
ing instructions. Full tuning of 
medium and long wave bands 
with unbeatable sensitivity and 
selectivity. Excellent cone and 
volume with over 600mW 

Made by well known British 
manufacturer. Features ready 
built 4- transistor printed circuit 
I watt amplifier, elliptical speak- 
er and volume control. Low 
current Star, constant speed 45 
r.p.m. turntable with crystal 
pick -up. Strong mouldedytwo 

colour cabinet with hand- 
le. Plays anywhere on long 
life 9 volt battery. Requires 
less than half an hour's 
work to connect up using 
ready built units and easy 
instructions. 

P. COST 79 6 sP 
(BATTERY 

3'9 EXTRA) 
ALL UNITS 

SOLD SEPARATELY 

TOTAL COST OF ALL PARTS push -pull output. 

£9 19 6 * Clearly marked horizontal 

PP. 316 
station w 
tunintatiog. Two colour 

ith slow 
Blue 
motion 

or 
Fully Detailed and Illustrated Beige cabinets with Gold 
Leaflet on request. handles, grilles and fittings. 
All parts sold separately. Size 101 x 71 x 3 -,in., includes 
Guaranteed the Best Obtain- car aerial sockets, recording 
able. Attractive Appearance. sockets. 
Reliable Design. Quality * 6 Mullard Transistors and 2 

Performance. Diodes. 
UNBEATABLE FOR QUALITY AND VALUE 

IO WATT TRANSISTOR 
HI -FI AMPLIFIER AND PREAMPLIFIER 

* AVAILABLE IN 
KIT FORM OR 
PREBUILT 
PANELS 

* LOW NOISE 

* LOW 
POWER 
REQUIRE- 
MENTS 

* MONO OR 
STEREO 

Circuits and 
details FREE 
on Request 

* CALL FOR DEMONSTRATION -ANY TIME * 
7- TRANSISTOR RECORD 

PLAYER'RADIOGRAM 
AMPLIFIER 

4 watt peak output. 
Full Treble and Bass boost and cut. 
40 c/s to 20 kc s 3dB. 
Inputs for Pick -ups, Radio Tuners, 
Microphones, mixers. 

BOOKLET FREE ON REQUEST 

TWO VERSIONS AVAILABLE 
12 18 volt for 15 ohm speakers. 
(mains unit 80'- extra). 
9; 12 volt for 3 ohm speakers 
(mains unit 4916 extra). 

Size only 6 x 2} x tin. 
Ideal for mains or battery, portable or 
domestic record player, grams, etc. Or 
car. 

Built Ready 
To Use £5.19.6 Z;P 

CHRISTMAS 
BARGAINS 

* READY BUILT AMPLIFIER WITH 35!_ P.P.21_. SPEAKER AND VOLUME CONTROL 
* TURNTABLE WITH PICKUP. 3916 P.P. 2'6. 

* TWO TONE CASE WITH HANDLE. 51. P.P. Ir -. 

EXCELLENT QUALITY AND VALUE 
PERFORMANCE EQUIVALENT TO VALVE AMPLIFIERS OF 
FOUR TIMES THE PRICE AND MANY TIMES THE SIZE. * Power output 10 watts at 400 c /s. Second harmonic distortion 

0.1%. Total harmonic distortion 0.25% at 10 watts. Signal 
to noise ratio at 10 watts 70 dB. Overall response within 3 
dB 40 c/s to 20 kc /s. * 6- Transistor 10 watt power amplifier. 0.25 ohm output 
impedance for 3 ohms. 24 volt supply, 300mA average for 
10 watts. 100mV into 33 k.ohm sensitivity. 1 dB, 40 c/s to 
20 kc /s. 
Built 15.19.6 P.P. 216 or Kit 15.15.6 P P 216. 
(Mains Unit 13.9.6 P.P. 216). * As above but 10 watts for 15 ohms speakers. 40 volt supply, 
I50mA average for I Owatts. I dB, 40 c/s to 20 kc /s. 
Built 46.5.0 P.P. 216. Or Kit E6 P.P. 216. 
(Mains Unit 13.9.6 P.P. 216). * Full function pre -amplifier and control unit on printed circuit. 
Size 9 x 2 }in. Features 6 position input selector for micro- 
phones, tuners, tape, pick- ups -treble and bass controls + 
12dB at 50 c/s and 12 kc /s -14d13 at 50 c/s and 12 kc /s. Four - 
position filter and volume controls. I.5mV input sensitivity. 
Front panel B'6 extra. 
Built 15.10.0 P.P. 2r, Or Kit 9916 P.P. 21 -. 

Ready to use Radios complete 
with battery, leather case, 
Earphone. 

6- Transistor MW, 
79'6, P.P. 2r -. 
7- Transistor version, 
89'6, P.P. 21 -. 
6- Transistor De -Luxe version, 
85' -, P.P. 2' -. 
6- Transistor MW and LW 
version, 15.19.6, P.P. 2' -. 
7- Transistor MW /LW /SW, 
E13.19.6, P.P. 5r-.. 

Two track "Miny" tape 
recorder (see Dec. advert), 
17.15.0, P.P. 316. 

ALL FULLY GUARANTEED 
TO BUILD YOURSELF 

Mini Ranger Personal Radio, 
4916, P.P. 116 

Ranger -3, Personal Radio, 
49'6, P.P. I r6 

Sinclair Slimline, Personal Radio, 
4916, P.P. Ir6 

Quintet M /LW -5 ...79'6, P.P. 2'- 
PW-6 Superhet E7 19 6 
PW Celeste E9 19 6 
PW Spinette 110 19 6 
PW Shortwave 2...9916 P.P. 216 
Leaflet and details on request. 

"CAPRI" POCKET RADIO 
6- TRANSISTOR SUPERHET 

The most compact 
6- transistor and diode 
radio with speaker 
available to the home 
constructor. Features 
the latest in miniature 
components and cir- 
cuitry. Supplied with 
Mullard transistors and 
two -tone moulded 
cabinets in red -white 
or blue -white with 
gold fittings. All corn - 

4 x 2; x I -!in. 
ponents are supplied 

Size only in packets and clearly 
REALLY POCKET identified. A printed ' 

SIZE! circuit is used with CS 

fully illustrated building instructions. Push -pull 
output coupled with a sensitive and selective 
circuit make the "CAPRI" hard to beat. Fitted 
Earphone /Record Socket. Full tuning on medium 
waves with long wave Light. All parts sold separa- 
tely. TOTAL COST 

7 9T6 OF ALL PARTS P.P. 21 -. 

(Battery 216 extra. Earphone 6'6 extra). 
Illustrated leaflet on request. 

Henry's Radio Ltd. 
303 EDGWARE ROAD, LONDON, W.2 

PADdington 1008/9 
Open Monday to Sat. 9 -6. Thurs. 1 o'clock. 

-KJ 

J 


