
RADIO B BOOKS 

DATA BOOK SERIES 

DBS TV Fault Finding. Profusely illustrated with photographs taken from a televisor 
screen depicting the faults under discussion, and containing a wealth of 
technical information, with circuits, enabling^those faults to be eradicated. 
B.B.C. and I.T.A. 5/-, Postage 5d. 

DB6 Radio Amateur Operator's Handbook. Contains Prefix Lists, Zone Boundaries, 
Call Areas, Code and Mileage Tables and much other useful operating data. 
1958/9 Edition. 3/6, Postage 4d. 

DBS Tape and Wire Recording. A selection of articles covering both the theory 
and practical applications. 4th Edition. 3/-, Postage 4d. 

DB9 Radio Control for Model Ships, Boats and Aircraft. By F. C. Judd, G2BCX. 
Now considered a standard work on this subject. 

Standard edition 8/6, Postage 7d. 
Clothbound edition 11/6, Postage 8d. 

DB10 Radio Control Mechanisms. By Raymond F. Stock. The only book devoted 
to this subject, and complementary to DB9. 4/6, Postage 4d. 

DB11 Quality Amplifiers. Contains a selection of popular quality amplifiers, including 
latest versions of the Mullard "3-3" and "5-10". 4/6, Postage 4d. 

RADIO REPRINT SERIES 

RR3 The Argonaut AM/FM/MW/VHF Tuner Receiver. A Jason design. 2/-, Postage 4d. 

RR4 The "Eavesdropper." 3-Transistor local station pocket receiver. 1/6, Postage 2d. 
RR5 Mercury Switched-Tuned FM Tuner. A Jason design. 2/-, Postage 2d, 
RR6 The Cooper-Smith B.P.I. High Fidelity 10-12 watt Amplifier and Control Unit. 2/6, Postage 4d. 
RR7 A Versatile 2-valve Audio Pre-Amplifier. A Mullard design. 1/-, Postage 2d. 
RR8 High-Gain Band 3 Pre-Amplifier. 1/-. Postage 2d. 
RR9 The Jupiter Stereophonic Amplifier and Pre-Amplifier. 2/6, Postage 4d. 
RR10 The Cooper-Smith "Prodigy" 6-waft High Fidelity Amplifier. 2/6, Postage 2d. 

All available from your local bookseller, or from 

DATA PUBLICATIONS LTD 

57 MAIDA VALE LONDON W9 

Telegrams Databux London Telephone CUNningham 6141 (2 lines) 

Published in Great Britain by the Proprietors and Publishers 
Data Publications Ltd 57 Maida Vale London W9 

Printed by A. Quick & Co. (Printers) Ltd 125 High Holborn London WC1 England also at Clacton-on-Sea 
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THE MODERN BOOK CO 

Television Engineers' Pocket Book. 
By J. P. Hawker. 12s. 6d. Postage 8d. 

TV Fault Finding. A Data Publication. 
5s. Postage 5d. 

How to Get the Best Out of Your 
Tape Recorder. By P. J. Guy. 
8s. 6d. Postage 6d. 

A Beginner's Guide to Radio. By 
P. J. Camm. 7s. 6d. Postage 8d. 

Audio Design Handbook. By H. A. 
Hartley. 23s. Postage Is. 

A Beginner's Guide to Television. 
By F. J. Camm. 7s. 6d. Postage 8d. 

Radio Valve Data. Compiled by 
"W.W." 6th Ed. 5s. Postage 9d. 

Radio Control for Model Ships, 
Boats and Aircraft. By F. C. Judd! 
Data Publication. 8s. 6d. Postage Id. 

Foundations of Wireless. By M, G. 
Scroggie. 15s. Postage Is. 3d. 

Solution of Problems in Telecom- 
munications. By C. S. Henson. 
25s. Postage I s. 

Television Servicing Handbook. By 
G. J. King. 30s. Postage Is. 6d. 

Oscilloscope Techniques. By A. Hass. 
23s. Postage I s. 

An Electronic Organ for the Home 
Constructor. By A. Douglas. 15s. 
Postage Is. 

Radio Engineers' Pocket Book. By 
F. J. Camm. 6s. Postage 6d. 

We have the Finest Selection of British and American Radio Books in the Country 
Complete catalogue 6cl. 

19-23 PRAED STREET (Dept RC) LONDON W2 
Telephone PADdington 4185 

R E P A N C O R E P A N C O 

TRANSEYEN 
7 TRANSISTOR PORTABLE 

(DESCRIBED IN THIS ISSUE) 

Price List of Specified Components 
£ s. d. £ s. d. 

Repanco group board type 29/M and Kit of specified capacitors 1 1 0 
brackets ... 5 0 Sundries kit (less battery) 3 0 

Repanco combined oscillator and 1st i.f.t. 11 6 Potentiometer 10K with s.p. switch 4 9 
Repanco 2nd i.f.t. type TT2 5 0 Changeover switch 3-pole 4-way 4 0 
Repanco 3rd i.f.t. type TT3 5 0 Elliptical speaker ... 1 5 0 
Repanco interstage transformer type Two knobs at 9d. each 1 6 

TT4   8 6 Two trimmer blocks at 3/9 each 7 6 
Repanco push-pull output transformer 

type TT5 8 0 7^ volt battery 2 0 
Portable cabinet ... 1 19 6 Repanco Ferrite slab aerial type FS2 ... 13 6 Matched sec of brand new transistors and 

Kit of specified resistors  10 0 crystal diode 6 19 6 
All components available from 

RADIO EXPERIMENTAL PRODUCTS LTD 33 MUCH PARK STREET • COVENTRY 

NOW 
AVAILABLE 

I 12th Edition 
of 

AVO Valve 
Data Manual 

35/- post free 

TO FIT THE POCKET 

■ 

81 

TO FILL THE BILL 

19 Ranges 
D.C. Voltage 
0—10OmV 
0— 2.5V 
0— 10V 
0— 25V 
0— 100 V 
0— 250V 0—1000V 

Resistance 
0—20,0000 
0—2MO 

A.C. Voltage 
0— 10V 
0— 25V 
0— 100V 0_ 250V 
0—1000V 
D.C. Current 0_ 100(j.A 
0— 1mA 
0— 10mA 
0— 100mA 
0— 1A 

This splendid AVO Instrument has been 
developed to meet a definite demand for a sturdy 
pocket-size multi-range test meter at a modest 
price, suitable for use on modern electronic 
apparatus as well as for radio and television 
receivers, motor vehicles, and all kinds of domestic 
appliances and workshop equipment. 
Readings are obtainable quickly and easily on a 
very open scale, and range selection is by means of 
a robust clearly marked rotary switch of the 
characteristic AvoMeter type. Measurements of 
A.C. and D.C. Voltage, D.C. Current and Resistance 
are made by means of only two connection sockets. 

8 

Sensitivity 
10,000 Q/V on D.C, voltage 
ranges 
1,000 Q/V on A.C. voltage 
ranges 
Accuracy 
3% of full scale value on D.C. 
4% of full scale value on A.C. _ List Price: £9:IOs. 
To meet special requirements, complete with Test Leads and Clips 
instruments can be supplied to a . . ^ .. ■ j ■>-, it 
higher degree of accuracy for a Leather Case 'f re{*u,red 32/6 

small additional charge. Write for fully illustrated pamphlet 

AVO Ltd. AVOCET HOUSE • 92-96 VAUXHALL BRIDGE ROAD • LONDON • SWl 
—i^—m ■■■MMiwiim Telephone Victoria 3404 (12 lines) 

Size: 5| x 3| x 1| inches 
Weight: 11b approx. 
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1959 RADIOGRAM CHASSIS 
THREE WAVEBANDS FIVE VALVES 
S.W. 16 m.-50 m. LATEST MULLARD 
M.W. 200 m.-550 m. ECH42, EF41, EBC41, 
L.W. 800 01.-2,000 m. EL41, EZ40 
12 month Guarantee. A.C. 200/250V, 4-way switch. Short-Medium-Long-Gram. A.V.C. and negative feed- 
back. 4.2 watts. Chassis 135,, x 5?" x 2^". Glass dial 
12^" x SI" horizontal or vertical 10" x 4^". 2 pilot lamps. 
Four knobs, walnut or ivory, aligned and calibrated. 
Chassis isolated from mains. Immediate delivery. 

BRAND NEW £9.10.0 Carr. 4/« 
TERMS: Deposit £5.5.0 and 5 monthly payments of £1 
MATCHED SPEAKERS: 8" 17/6, 10" 25/-, 12" 30/- 

. GARRARD 4-SPEED SINGLE . 
X RECORD PLAYER 4SP * 

£8 AUDIO PERFECTION POST 
FREE 

De luxe Cabinet with amplifier and 6^" speaker £6.15.0 
or complete kit £14.10.0  

BUILD THIS REPRODUCER BARGAIN 
SPECIAL SINGLE PLAYER KIT 

COLLARO 4-speed Gram-Pick-up Unit £4.12, 
Handsome portable case 17^" x 13^" x 7" with 

room to play 12" records £2. 5 
Ready-built 3 watt amplifier with two valves 

and 1" elip. speaker, printed circuit £3.12 
or £9.15.0 complete kit post free 

£3.5.0 extra with Garrard 4SP 
I.F. TRANSFORMERS 7/6 pair 

465 kc/s slug tuning miniature can 2^" x 1" x 1". 
High Q and good band width. By Pye Radio. Data 
sheet supplied. 
Wearite M800 Midget I.F.S. 465 kc/s 12/6 pair 
Wearite 550 Standard I.F.S. 465 kc/s 12/6 pair 

New boxed VALVES 90-day Guarantee 
1R5 
1S5 
1T4 
2X2 
3S4 
3V4 
5U4 
5Y3 
5Z4 

8/6 
8/6 
8/6 
2/6 
8/6 
8/6 
8/6 
8/6 

10/6 
6AM6 8/6 
6B8 5/6 
6BE6 7/6 
6BH6 10/6 
6BW6 10/6 
6D6 7/6 
6F6 7/6 
6H6 
6J5 
6J6 
6J7 
6K6 
6K7 

3/6 
6/6 
7/6 
8/6 
6/6 
5/6 

6K8 
6L6 
6Q7 
6SA7 

8/6 
10/6 
10/6 
10/6 

6SJ7M 10/6 
6SN7 
6V6G 
6X4 
6X5 
7S7 

8/6 
7/6 
7/6 
7/6 

10/6 
12AH8 10/6 
12AT7 10/6 
12AU7 9/6 
12AX7 9/6 
12BE6 ■ ' 
12K7 
12Q7 
35 L6 
35Z4 
807 
954 

9/6 
8/6 
8/6 
9/6 
9/6 

10/6 
6/6 
1/6 

EA50 1/6 
EABC8010/6 EB91 6/6 
EBC33 8/6 
EBC41 10/6 
EBF80 10/6 
ECC84 12/6 
ECF80 11/6 
ECH42 10/6 
ECL80 14/- 
ECL82 12/6 
EF39 7/9 
EF41 
EF50 
EF50 

Sylv. 
EF80 
EF92 
EL32 
EL84 
EY51 
EZ40 

10/6 
5/6 
8/6 

10/6 
5/6 
5/6 

10/6 
12/6 
10/6 

EZ80 9/6 
E1148 1/6 
HABC80 12/6 
HVR2A 7/6 
MU14 " ■ 
P61 

10/6 
6/6 

PCC84 12/6 
PCF80 1116 
PCF82 11/6 
PCL82 11/6 
PEN25 
PL82 
PY80 
PY81 
PY82 
SP61 

6/6 
10/6 
10/6 
10/6 
10/6 
5/6 UBC41 10/6 

UCH42 10/6 
UF41 10/6 
UL41 10/6 
UY41 10/6 
U22 10/6 

48-HOUR POSTAL SERVICE 
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C.R.T. ISOLATION TRANSFORMERS 
For Cathode Ray Tubes having heater-cathode short 
circuit and for C.R. Tubes with falling emission. 
Type A. Low leakage windings. Optional 25% and 
50% boost on secondary: 2V, or 4V, or 6.3V, or 10.3V, 
or 13.3V, with mains primaries, 12/6 
Our Latest Superior Product. Type A2. 
High quality low capacity 10-15pF. 
Optional boost 25%, 50%, 75%, 16/6 each Type B. Mains input. Low capacity. Multi-output 
2, 4, 6.3, 7.3, 10 and 13V. Boost 25% and 50%. This 
transformer is suitable for all TV tubes. 21/- each. 

RESISTORS. Preferred values. 20% 10 ohms to 
10 meg, iW 4d., iW 4d., 1W 6d., HW 8d. 
HIGH STABILITY. 1%, 2/-. All preferred 
values 100O-10MQ. Ditto 5% 100Q-5Mn 9d. each 
in WIRE-WOUND RESISTORS ("'(J 
15 watt J 25 ohms-10.000 ohms 
15,000 ohms-50,000 ohms. 5W, 1/9; 10 W, 2/3 
WIRE-WOUND POTS 3W Lab. Colvern, etc. 
Pre-set min. TV type. 
Knurled slotted knob. 
All values 25 ohms to 25k, 
3/- each. 30k, 50k, 4/- 
Ditto Carbon Track 
30k to 2 Meg, 3/-  

MAINS TRANSFORMERS 
STANDARD. 250-0-250, 80mA, 6.3V tapped 
Rectifier 6.3V 1A tapped 5V 2A and 4V 2A 
Ditto 350-0-350 
MINI AT U RE. 200V 20mA, 6.3 V 1A 
MIDGET. 220V 45mA, 6.3V 2A 
SMALL, 220-0-220, 50mA 6.3V 3A 
STANDARD. 250-0-250. 65mA. 6.3V 3.5A 
HEATER TRANS. 6.3V UA 
Ditto, tapped sec. 2, 4, 6.3V 1 jA 
Ditto, sec. 6.3V 3A 
Mullard "510" Mains Transformers 

4V 4A. 
22/6 
22/6 
10/6 
15/6 
17/6 
17/6 
7/6 
8/6 

10/6 
38/6 

O/P TRANSFORMERS. Heavy duty 50mA, 4/6. 
Multi-ratio push-pull, 7/6. Miniature 3V4, etc., 4/6. 
Small pentode, 4/6. Hygrade push-pull 7 watts, 15/6. 
Mullard "510" wound to spec. 6k or SkH, 30/- 
L.F. CHOKES 15/10H 60/65mA, 5/-; 10H. 85mA, 
10/6; 10H 150mA, 12/6; 5H, 250mA. 16/6 

CRYSTAL MIKE INSERT by Acos, 6/6 
Precision engineered. Size only I" x -j%" 
ACOS 33-2 CRYSTAL DESK MIKE, 35/- 

Standard size Pots, 2j" 
Spindle, high grade. All 
values, 100 ohms to 50k, 
5/6; 100k, 6/6 
W/W EXT. SPEAKER 
CONTROL 100, 3/- 

ALADDIN FORMERS and cores. 8d., f" lOd. 
0.3" FORMERS 5937/8 and cans TV1/2. f" sq. x 2|" 
and f" sq. x If", 2/- complete with cores 
SLOW MOTION DRIVES. Epicyclic ratio 6-1, 2/3 
TYANA. Midget Soldering Iron. 200/250V or 230/ 
250V, 16/9. SOLON MIDGET IRON, 25W. 24/- 
MAINS DROPPERS. 3" x H". Three adj. sliders, 
0.3A 750 ohms, 4/3; 0.2A 1,000 ohms. 4/3 
LINE CORD. 0.3A 60 ohms per foot, 0.2A 100 ohms 
per foot. 2-way, 6d. per foot; 3-way, 7d. per foot 
MIKE TRANSF. 50:1, 3/9; 100:1, potted, 10/6 
LOUDSPEAKERS. P.M. 3 ohm. 2i" and 5", 17/6; 
6" x 4" Rola, 18/-; 4" Hi-Fi Tweeter, 25/-; 8" Plessey, 
19/6; GY' Goodmans, 18/6; 10" R.A., 30/-; 12" Plessey, 
30/-; 10" x 6" R.A., 27/6; 12" Baker 15W 3 ohm or 15 
ohm models, 105/-; Stentorian HF1012 10" 3 to 15 
ohms 10W. 99/6 
CRYSTAL DIODES. G.E.C., 2/-; GEX34, 41- 
40 CIRCUITS FOR GERMANIUM DIODES, 3/- 
TUNING AND REACTION CONDENSERS 
100pF, 300pF, 500pF, 3/6 each, solid dielectric 
H.R. HEADPHONES 4,000 ohms, brand new, 16/6 pr. 
SWITCH CLEANER FLUID, squirt spout, 4/3 tin 
TWIN GANG CONDENSERS. 365pF, miniature. 
1|" x 1Y' x If", 10/-: 0.0005 standard with trimmers, 
9/-; less trimmers, 8/-; Midget 7/6; 50pF single, 2/6 

RADIO COMPONI 
Our written guarantee with every purchase Buses 133 or 68 pass door. S.R. Stn. Selhurst 

1 

Aluminium Chassis. 18 s.w g Plain undnlled, 
with 4 sides, riveted corners and lattice fixing holes, 
with 2^ sides. 7" x 4". 4/6; 9" x 7". 5/9; 11" x 7". 
6/9: 13" x 9". 8/6; 14" x 11", 10/6; 15" x 14 . 12/6; 
18" x 16" x 3", 16/6 

BRAND NIEW 

STERE0 M0DEL 

lyLvfuinjch— UAI2 £11.17.6 

Volume Controls 
Midget size. Long spindles. 
Guaranteed 1 year. All 
values 5,000 ohms to 2 Meg. No Switch D.P.Switch 

21- 4/9 Linear or Log Tracks 

80n Coaxial Cable 
Semi-air spaced Polythene 
insulated f" dia. stranded 
core. Ideal Band ill ^d. yd. 
Losses cut 50% 

FRINGE QUALITY 
Air-spaced Coaxial 1/6 yd COLLARO * 

HIGH-FIDELITY AUTOCHANGER 
Latest Model Studio "O" pick-up 

4-SPEEDS —10 RECORDS 
BRAND NEW IN MAKER'S BOXES 

OUR PRICE £7. !9.6 post free 

Coaxial Plugs 1/- Double Socket 1/3 
Sockets 1/- Outlet Boxes 4/6 
Balanced Twin Feeder, per yd 6d., 80Q or 300^1 
Twin Screened Balanced Feeder, 1/6 yd, 80 ohms Trimmers. Ceramic, 30, 50, 70pF, 9d.: 100pF, 150pF, 
1/3- 250pF, 1/6; 600pF, 750pF, 1/9. Philips, 1/- each 
BLACK CRACKLE PAINT. Air drying, 3/- tin 
P.V.C. CONN. WIRE, 8 colours, single or stranded, 
2d vd Sleeving 1, 2mm, 2d., 2, 3mm, 3d., 6mm, 5d. yd 
NEON MAINS TESTER SCREWDRIVERS, 5/3 
SOLDER RADIOGRADE, 3 yds 9d., fib 2/6 

. GARRARD 4-SPEED RECORD . ★ CHANGERS RC120/H MK II MODELS rt 
Brand new and fully guaranteed 12 months 

AUDIO PERFECTION 
OUR PRICE £ I 0, I 5 . 0 each Post Free 

STEREO MODEL RCI2I £12.15.0 THE HIGH GAIN BAND ill ITV PRE-AMP 
Tunable Channels 8 to 11, Gain 17dB, Cascode 
Circuit. Complete kit with ECC84 valve, plans and 
instructions, 29/6 less power, or 49/6 with power 
pack. Plans only, 6d. Band 1 B.B.C. version available 
for channels 1 to 5, same prices 

AUTOCHANGER ACCESSORIES 
Suitable player cabinets (uncut boards)   49/6 Amplifier player cabinets with cut boards ... 63/- 
2 valve amplifier and 6f" speaker for above ... 72/6 3 valve amplifier and 6f" speaker for above ... 95/- 

Wired and tested ready for use Miniature Contact Cooled Rectifiers. 250V 50mA, 
7/6- 250V 85mA, 9/6. Selenium Rect. 300V 85mA, 7/6 
Coils. Wearite "P" type, 3/- each. Osmor Midget 
"Q" type, adj. dust core, from 4/- each. All ranges 
Teletron A.H.F. L. & Med. T.R.F. with reaction, 3/6 
Ferrite Rod Aerials. M.W., 8/9; M. & L., 12/6 
T.R.F. Coils A/HF, 7/- pair. H.F. Chokes, 2/6 
Speaker Fret. Gold cloth, 17" x 25". 5/-; 25 x 35 , 
10/-. Expanded metal, silver, ISf" x 9f", 2/- each; 
Tygan. 4' 6" wide, 10/- ft; 2' 3" wide, 5/- ft. Samples 

Wavechange Switches. 2 p 2-way, 3 p 2-way, short 
spindle, 2/6; 5 p 4-way 2 wafer, long spindle, 6/6; 2 p 
6-way, 4 p 2-way, 4 p 3-way, long spindle. 3/6; 3 p 
4-way, 1 p 12-way, long spindle, 3/6; wave change 
"MAKITS," 1 wafer, 8/6; 2 wafer, 12/6; 3 wafer, 16/-; 
4 wafer, 19/6; 5 wafer, 23/-; 6 wafer, 26/6 
Toggle Switches, s.p. 2/-, d.p. 3/6, d.p.d.t. 4/- 

SUPERHET COIL PACK 27/6 
Miniature size high Q coils. Short, Med., Long, Gram, 
switching, with connection diagram. 465 kc/s i.f. 

JASON FM TUNER COIL SET, 26/-. H.F. 
coil, aerial coil, oscillator coil, two i.f. transformers 
10.7 Mc/s, detector transformer and heater choke. Circuit and component book using four 6AM6, 2/-. 
Complete Jason FM Kit, with valves and Jason 
superior calibrated dial, £6.15.0, post free 
Mullard 3-3. Quality amplifier ready built, with 
power socket for tuner, £7.17.6 

Condensers. New stock, 0.001 ixF 7kV T.C.C., 5/6 
ditto 20kV, 9/6; 100pF to 500pF Micas, 6d.: Tubular 
500V 0.001 to 0.001 -j F. 9d.: 0.05, 0.1, 1/-; 0.25, 1/6; 
0.1/350V, 9d.; 0.5, 1/9; 0.01/2,000V, 1/9; 0.1/2,000V, 3/6 
Ceramic Condensers. 500V 0.3pF to 0.01 [zF, lOd. 
Silver Mica. 10% 5pF to 500pF, 1/-; 600pF to 3,000pF, 
1/3; close tolerance (plus or minus 1pF), 1.5pF to 47pF, 
1/6; ditto 1% 50pF to 815pF, 1/9; 1,000pF to 5,000pF, 2/- 
NEW ELECTROLYTICS FAMOUS MAKES 
TUBULAR TUBULAR CAN TYPES 

1 /350V 2/- 64/350V 5/6 8/500V 3/- 
2/450V 2/3 100/25V 2/- 16/500V 4/- 
4/450V 2/3 250/25V 2/6 32/350V 4/- 
8/450V 2/3 500/12V 3/- 100/270V 5/6 
8/500V 2/9 8+8/450V 4/6 2,500/3V 4/- 
16/450V 3/6 8-f 8/500V 5/- 6,000/6V 5/- 
16/500V A/- 8+16/450V 5/- 32+32/350V 4/6 
32/450V 5/6 8-f-16/500V 5/6 50-1-50/350V 7/- 
25/25V 1/9 16+16/450V 5/6 64+120/275V 7/6 
50/25 V 11- 32+32/350V 4/6 64+120/350V 11/6 
50/50V 21- 32+32/500V 7/6 100+200/350V12/6 
Full Wave Br dge Selenium Rectifiers. 2, 6 or 
12V IfA, 8/9; 2A, 11/3; 4A, 17/6. Free charger circuit 
Charger Transformers. Tapped input 200/250V for 
charging at 2, 6 or 12V IfA, 15/6; 2A, 17/6; 4A, 22/6 

Valveholders. Pax. int. oct., 4d. EF50, EA50, 6d. 
B12A, CRT 1/3. Eng. and Amer. 4, 5, 6 and 7 pin, 1/- 
MOULDED Mazda and int. oct., 6d., B7G, B8A, B8G, 
B9A, 9d. B7G with can, 1/6. B9A with can, 2/6. 
Ceramic, EF50, B7G, B9A int. oct., 1/-. B7G with 
can, 1/9; B9A with can, 2/9 
TV Fault Finding. 5/- Quality Amplifiers 4/6 Radio Valve Guide. Books 1,2 or 3 5/-each 
TRANSISTORS. Pye Goltop Audio V10/15A, 15/-. 
R F 3 Mc/s, V6/R2, 24/-. Sub-miniature Electro- 
lytics 5txF 12V. 8p.F 6V. 16p.F 12V, 25:j.F 6V, 3/- each 

Teletron Transistor Pocket Radios 
Designers Specified Kits 

COMPANION PRINTED CIRCUIT THREE 
Local station receiver kit, 4j"x3"x15", £5.15.0 
with 3 genuine Pye Goltop transistors, plans 6d. 

Transidyne Superhet Six 6" x 4" x ir 
T.C.C. Printed Circuit, internal Ferrite aerial, Rola 
loudspeaker, push-pull output. All parts, cabinet 
and 6 genuine Pye Goltop transistors. 

£12.19.6 Plans, etc., 9d. 
No surplus reject transistors supplied 

12/6 PURETONE RECORDING TAPE 
1,200ft on standard fitting, 7" metal reels. Spare 
reels 7" metal, 2/3; 5|" plastic, 3/-; 7" plastic, 4/- 
SUPERIOR 1,200ft plastic tape, 21/-, 7" plastic reel 
EMITAPE 7" Long Play 1.800ft, 45/- 
INSTANT bulk tape eraser. 200/250V a.c., 27/6 

1 SPECIALISTS "7WETChR0Orydonoad Tisi 
/-, over £2 post free. C.O.D. 1 /6 (Export welcome. Send remittance and extra postage) 
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PREMIER RADIO COMPANY; 
B. % MORRIS & CO (RADIO) LTD Telephone 

Saturday (Dept. R.C.7) 207 EDGWA l ROAD LONDON W2 AMB 4033 
 Also 23 Tottenham Court Road London W1 

THE "PETITE" 

PORTABLE 
MAY BE ^ 

BUILT FOR f GNS. 
plus 3/- post & pkg. 

. Batteries Extra 
H.T. 10/- (T/pe B126) or 
equivalent. 
L.T. 1/6 (T/jg AD35) or 
equivalent. 

Size only 8" x 8" x 4^" 
Weight including bat- 
teries S^lb 
4 valves of the econ- 
omy type 
Medium and long 
wave superhet circuit 
High Q frame aerial 
High sensitivity on 
both wavebands 
Pre-aligned i.f. trans- 
formers 
5" speaker of the 
latest type 

Automatic on/off switch Cperated by 
lid 
Designed in our own 
laboratory 
Backed ty an up-to- 
date Tecinical Infor- 
mation Dept. 
Compontnts available separately jf desired 
Simple t<) construct, 
using no*mal solder- 
ing methods 
Instructicn book 1/6 

A complete range of PREMIER 
STEREO EQUIPMENT 
including: 
The PREMIER 
DE-LUXE M 
STEREO RECORD Jf 
PLAYER 11 
AMPLIFIER 
This is a 4-valve Stereo Amplifier with tone balance, 
speaker switch and volume control, size 12" long, 

high, 3" wide, output of each section is 3^ watts. 
£8 plus pkg. and post 4/6 
DE LUXE PORTABLE CABINET suitable for 

housing the above Stereo Amplifier 
with detachable lid which will 
accommodate an 8" x 5" elliptical 
speaker, overall size of cabinet 
185" x 13|" x 9" deep Price 75/— 
plus 5/- packing and postage 
Collaro 4-speed Changer £7.19.6, 

plus 5/- pkg. and post 
B.S.R. 5-speed Changer £7.19.6, 
plus 51- pkg. and post 
Amplifier Cabinet £2.19.6, plus 
packing and post 5/- 

PLEASE ADDRESS ALL ENQUIRIES TO — 207 EDGWARE ROAD . LONDON . W2 

l/f/htfsaveupfota test set?mm mt «■ . 

-you can have one NOW % 
Don't be at a loss waiting for a test set until you have ::::: 
sufficient money saved to buy one. You can own one of   
the well-known M.I.P. Series 100 Multi-range test sets 
NOW. A deposit of 47/6 secures. Balance is payable ::j:j 
over 6 or 12 months. Cash price £12.7.6. jilii 

EXTENDED TERMS 
Deposit 47/6 and 6 monthly payments of £1.15.0 :j::; 

or jilii 
Deposit 47/6 and 12 monthly payments of 17/11 

21 SELF-CONTAINED RANGES jljil 
10-1,000 d.c. volts 10-1,000 a.c. volts lii:j 
100 Microamps to 500 Milliamps d.c. 100 Microamps a.c  
0 to 1 Megohm 0 to 10,000 ohms ilil; 

\ 

All voltage measure- _ 
ments a.c. and d.c. are 
at 10,000 ohms per volt MULTI-RANGE 

TEST SET-SERIES IOO 

POST COUPON FOR DETAILS TODAY 

To MEASURING INSTRUMENTS 
(Pullin) Ltd. Electrin Works, Winchester St., Acton, W3 

Please send illustrated leaflet of the Series 
100 with details of easy payment scheme. 
NAME       
ADDRESS     
.     F159 2 
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EDISW41N 
MAZDA 

TRANSISTORS 

Experimenters and home constructors! To meet the increasing demand 
for economically priced quality transistors Ediswan Mazda now make 
available the following range through your radio or electronics dealer. 

1 ransistor j ype List Price 
TOP HAT 

General purpose r.f. transistor. 
Minimum common base cut-off 

XA 104 18/- frequency 4 Mc/s. 
Maximum mean or peak collector to 
emitter voltage—12V. 
Maximum junction temperature 650C. 
Minimum small signal current gain, 18. 

General purpose i.f. transistor. 
Minimum common base cut-off 

XA 103 15/- frequency 2 Mc/s. 
Maximum mean or peak collector to 
emitter voltage—12V. 
Maximum junction temperature 650C. 
Minimum small signal current gain, 15. 

General purpose audio transistor. 
Maximum peak or mean collector to 

XB 104 10/- emitter voltage—i6V. 
Maximum junction temperature 650C. 
Range of small signal current gain, 18-47. 

CONTACT YOUR DEALER 

OR HOME CONSTRUCTOR STORE 

FOR SUPPLIES 

Full data from: 

SIEMENS EDISON SWAN LIMITED An A.E.I. Company 
Technical Service Department, 155 Charing Cross Road, London, W.C.2 
Telephone GERrard 8660 Telegrams Sieswan, Westcent, London 

CRCI5/42 
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motek 

TAPE ! DECK 

Motek is the core of many 
recording machines. 

Manufacturers build in 
Motek—and then out of 

sight and mind—which is as it 
should be, for built-in Motek 

has built up immense confidence 
from manufacturers and 

customers alike. 

And no wonder, with these five star 
features: Push Button Operation, Counter, 
Safety Erase Button, Pause Control, 
Three Speeds. LlsT 2, GNS> 

Details on request. Patents Pending. 

WEDMORE STREET LONDON N19 Telephone ARChway 3114 

vV 
TAPE 

RECORDER 
COILS 

AV 1 Type Price 
J Bias Osc. QT9 7/6 —£ sgSS 

Bias Filter QT6 7/6 
"I Treble Boost QT7 27/6 
J Bias osc. for push-pull circuit 7/6 

Also recommended types for other makes 

HIGH 0 COIL 

$ TAPE 

AMPLIFIER 
Type S.M. 

Ferrite 
Core 

5/- retail 
For SUPERHET-TRF 

TRANSISTOR 
CIRCUITS 

(Dept.30) 418 Brighton Rd. 
South Croydon • Surrey 
Telephone Croydon 5148/9 

EXACTLY TO 

SPECIFICATION 

Technical 

training 

in radio 

television 

and 

electronics 

engineering 

with 

The decision is yours. To be a 
success in your chosen career; 
to qualify for the highest paid 
job ... to control a profitable 
business of your own. i c s 
home-study courses put your 
plans on a practical basis; teach 
you theory and practice; give 
you the knowledge and exper- 
ience to take you, at your own 
pace, to the top. 
Choose the RIGHT course, 
RADIO AND TELEVISION 
ENGINEERING • RADIO AND 
TV SERVICING * RADIO SERVICE 
AND SALES * ELECTRONICS " 
vhf/fm ENGINEERING 
ics provides thorough coaching 
for professional examinations: 
a merit, ire, City and Guilds 
Telecommunications, Radio Ser- 
vicing; Radio Amateurs p m c 
cert, (marine). 
THERE ARE I C S COURSES TO 
MEET YOUR NEEDS AT EVERY 
STAGE OF YOUR CAREER. 

LEARN AS YOU BUILD 
Practical Radio Course 
Gain a sound up-to-professional- 
standards knowledge of Radio 
and Television as you build your 
own 4 valve t r f and 5 vdlve 
superhet radio receivers, signal 
generator and high-quality multi- 
tester. At the end of the course 
you have three pieces of perma- 
nent and practical equipment 
and a fund of personal know- 
ledge and skill. .. I c s Practical 
Radio courses open a new world 
to the keen radio amateur. 

aa 

♦ ? 

ICS 

fill in and post this coupon today: 
In return you will receive the 
free 60-page i c s Prospectus 
listing technical examinations 
and their appropriate I c s 
courses plus details of over 150 
specialised subjects. 
AN EYE-OPENING SURVEY 
OF THE I C S WAY TO COM- 
PLETE TECHNICAL TRAINING 

OTHER ICS COURSES INCLUDE: 
AGRICULTURE ' HORTICULTURE 
ARCHITECTURE * WOODWORK- 
ING * SALESMANSHIP AND SALES 
MANAGEMENT ' ART * PHOTO- 
GRAPHY • MECHANICAL, 
MOTOR, FIRE AND CHEMICAL 
ENGINEERING, ETC. A WHOLE 
WORLD OF SKILL AND KNOW- 
LEDGE FOR THE KEEN STUDENT. 

j INTERNATIONAL CORRESPONDENCE SCHOOLS , 
j Dept. 248B International Buildings Kingsway London WC2 I 

! NAME '. AGE 

{ OCCUPATION 
!  

1.59 
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There's nothm# so poo 

AND IT'S BEST IF IT'S A 

jasooyt 

When good circuitry and design are presented with straight- 

forward, easily followed instructions, it becomes relatively 
simple to build technically advanced items of radio, audio and 
electronic equipment. There are already years of specialised 

experience in kit design and production behind the new 
Jasonkit programme. From it, the constructor can choose 

stereo amplifier and pre-amp designs, first-class f.m. tuners, 

and soon, a number of items of valuable electronic test equip- 
ment. Such is the quality of Jason designs that even to-day, 

the popularity of the original f.m. tuner, which was the first 

Jasonkit to be produced, is as great as ever and large numbers 
continue to be built with complete success. 

No special tools or experience are required to build 
Jasonkits. To the satisfaction of building your own apparatus 

is added the knowledge that its performance will be the finest 
possible In its class. Kits are complete, too, down to the last 

detail, and include chassis and panels punched and drilled to 
size. Only valves are extra except where otherwise stated. 

BRITISH THROUGHOUT 

Details of kits in which you are interested gladly sent on request 

DEMONSTRATIONS AT OUR SHOWROOMS EVERY SATURDAY MORNING 

THE JASON MOTOR & ELECTRONIC SALES CO 
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as buM'np it yourse/f 

FM tuners 

am/fm tuners 

fm/tv tuners 

stereo amplifiers 

stereo pre-amplifiers 

electronic instruments 

m 
**41? 

S 

mf. 

'I 

STANDARD FM TUNER in chassis form {less valves) £5.5.0 
Power Pack Kit £2.1.9 

ARGONAUT AM/FM TUNER. As tuning unit only (/ess vo/ves) ... ... £10.10.0 
As complete receiver (/ess vo/ves) ... £11.10.0 

MERCURY SWITCHED FM TUNER including front end with 2 valves £9.0.0 
S f EREO AMPLIFIER (iO-l-10 watts) Power Amplifier with 7 valves ... ... £17.8.0 
STEREO PRE-AMP J.4-4 with case, but less valves ... ... ... ... £16.10.0 
STEREO PRE-AMP J.3-3 with valves and case ... ... ... ... ... £16.15.0 
a ? EREO PRE-AMP J.3-3 with valves, less case ... ... ... ... ... £16.0.0 
SIMPLIFIED STEREO AMP with tone, balance and channel controls (3 + 3 

watts) with valves and case ... ... ... ... ... ... ... £13.19.0 
FRINGE FM TUNER, self-powered, less valves  £8.5.0 
SWITCHED FM/TV SOUND TUNER, self-powered, less valves ... £12.19.0 

VALVE VOLTMETER ; WOBBULATCR : STABILISED POWER PACK : 
OSCILLOSCOPE.—For all who wish to build and experiment to a high degree of accuracy. These kits have attractive uniformly styled front panels and may be built with or without 
the standardised cases. FOR RELEASE SHORTLY. 

^(E) GT. CHAPEL STREET OXFORD STREET 
Tottenham Court Road and Oxford Circus Station Underground) 

LONDON Wl 
Telephone GERard 0273/4 
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ALL POST ORDERS ANDTCORR£SPOND£NC£ TO 
162 HOLLOWAY ROAD • LONDON NT 
 NOR 6295/6/7  

ALL "R.E.P." COMPONENTS 18 TOTTENHAM COURT RD. LONDON Wl MUS 5929/0095 
Available ex-Stock. Enquiries welcomed Callers welcome at both branches 

MULLARD TYPE "C" TAPE 
PRE-AMPLIFIER 

(os described in this issue) 
All necessary components, includ- 
Iqg valves, for this truly "Hi-Fi" 
pre-amplifier can be supplied at a 
special inclusive price of plus 3/6 P. & P. 
All components available separately if required: send 
stamp for price list. 
POWER PACK. All necessary £0/- components for power pack for . ( 
above amplifier. inclusive plus 1/6P. &P. 
This combination will be the envy of anyone interested in quality recording and reproduction!!! 

MULLARD 5I0 ULTRA-LINEAR PRINTED 
CIRCUIT HI-FI AMPLIFIER 

This very famous amplifier is ideal and recommended 
for use in conjunction with the Type "C" Pre-Amp., 
enabling unequalled Hi-Fidelity recording and playback 
from any tape deck! All required components 
available • O • A (including Ultra-Linear out- 
at only ^ " put stage) plus 3/6 P. & P. 
or assembled and tested £12.12.0 
Itemised price list and comprehensive instruction book 
3/6, post free 

CONSTRUCTORS BARGAINS! 
6V Vibrator Pack. Ex-W.D. 
Output 140V 30mA. Fully 
smoothed. Size only 65" x 5" x 
21". New condition. 12/6 plus 
1/6 p. and p. 
12V Vibrator Pack. Mallory, 
brand new. Output 150V 40mA 
Complete with synchronous vibra- 
tor. 12/6 plus 1/6 p. and p. 

12" Plessey P.M. Loudspeaker. 
3 ohm speech coil. Brand new. 
Only 32/6 plus 2/6 p. and p. 
12" Bakers Selhurst Loud- 
speakers. 15 ohm, 15 watt, 30/ 
14,000 c/s. Few only. Brand new. 
£4 10s. plus 3/6 p. and p. 
Morse Keys. Superior Quality. 
Brand new 2/6 plus 1/- p. and p. 

3-Section Whip Aerials. Ideal 
for fishing rods, etc. Each section 
4ft. Only 7/6 set, plus 2/6 p. & p. 
DLR 5. Moving Coil low im- 
pedance Headphones. 7/6 pair, 
plus 1 /- p. and p. 
CLR Low Impedance Head- 
phones 5/6 pair plus 1/- p. and p. 

BUILD YOUR OWN 

MAT KIT 

[CAR RADIOl 

A HYBRID DESIGN—5 VALVE SUPERHET, 
TRANSISTOR AND PRINTED CIRCUIT 

0 STANDARD SIZE 7" x 2"—12v. BATTERY 
# ALL NEW COMPONENTS — AVAILABLE 

SEPARATELY OR IN COMPLETE PACK 
First and only DO-IT-YOURSELF Car Radio. Uses 
new Brimar low volt, valves, no vibrator. Printed 
circuit and power transistor. Negligible "fade" and no 
"buzz." Only 1.5 amp consumption. Complete with 
chassis assembly, filter box and output stage including 
elliptical loudspeaker and assembly instructions. 
Save £s only £13.10.0 plus 5/-p. & p. 

Cash with order 
or write for BUY-AS-YOU-BUILD details 

Dept. D MAYRA ELECTRONICS LTD 
551 Holloway Road • London N19 Te/. ARC 5615 

A straightforward guide to the 
principles of television 

A FIRST COURSE IN 

TELEVISION 

By "Decibel." This new book not only 
deals in a simple manner with the 
reception of television pictures but also 
explains how the signals originate 
and the techniques involved in the 
transmission of pictures by television— 
including colour transmission. Written by 
the author of that best-seller—A First 
Course in Wireless, this handy book can 
be followed easily by the interested 
amateur as well as those engaged in, or 
studying for employment in, broadcasting 
and the servicing of receivers. 
From booksellers, 15/- net. 

PITMAN TECHNICAL BOOKS 
Parker St. Kingsway London WC2 
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THERE'S NO KIT LIKE 

BUILD-IT-YOURSELF KIT-SETJ 

as ■ 

S-88 
HI-FI STEREO 
AMPLIFIER. 

V-7A 
VALVE 

, VOLTMETER. 

UJR-I 
JUNIOR 

TRANSISTOR 
RADIO 

UXR-I 
6 TRANSISTOR 

PORTABLE. 

Please send without obligation full details of the above Heathkits as ticked below. 
(Please write in block capitals) 
Name  
Address 

Model 
Price 

Delivered V here 

V-7A 
£ s. d. 
15.14.0 

The radio serviceman's best friend and a must for the experimenter. Now 
at a price to suit the pocket. Measures AC/DC volts, ohms and dB. 

S-88 25.5.6 Absolutely the latest in design. This model is a handsome 2-tone grey 
complete unit with elegant golden surround and relief. A real winner! 

UXRI 17.17.0 
Incl. P.T. 

In the top flight of portables. It has a handsome real leather case and with 
a few hours easy assembly you have a set in the 30-guinea class 

UJRI 2.19.6 
Incl. P.T. 

Youngsters are not excluded from our kit programme. This special single 
transistor set is an excellent introduction to radio and an instructive present 

SSI 9.16.0 
Incl. P.T. 

This twin speaker system is designed to meet the critical needs of the stereo 
enthusiast. Left in white wood for you to finish to own requirements 

Heathkits are the largest-selling electronic kits in the world 

DAYSTROM LTD aoi southgate st • Gloucester ■ England 
A MEMBER OF THE DAYSTROM CROUP 
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MULLARD TAPE AMPLIFIERS 
All parts in stock for 
the Mullard Type A 
and Type C tape 
amplifiers including 
ready wound ferrox- 
cubes. Send 3d. stamp 
for full detailed price 
list. 

11 * 4 # W 

JASON STEREO 
Start this new exciting super 
Hi-Fi today and amaze your 
friends. All component parts in 
stock for the Jason "Jupiter" 
Stereo pre-amplifier and ampli- 
fier. Send 3d. stamp for detailed 
price list. Full constructional 
data reprint 2/9 post paid. 
WE STOCK THE FULL RANGE OF "tBER^N" 
CHASSIS AS ADVERTISED IN DEC. 1958 ktSSUE  

JASON FM TUNER 
The most popular and 
successful f.m. tuner kit 
ever. Build one today 
and enjoy high quality 
interference-free recep- 

tion. FULL CONSTRUC- 
TIONAL data 2/4 post paid. 

Full kit of parts down to last 
nut and bolt £7.7.6, post T/- 

EMPRESS SA9 STEREOPHONIC AhMPL:,eR 

Complete twin ) cfnnel 
stereo amplifier. 3^ vatts 
output each channnel. 0,ie' 
volume and balancte cor'"®'5' 
Ready to use. Ar12'"2 

value. Call for cdemcstra' 
tion. PRICE £8,t, po; 2 6 

I.T.V. PRE-AMPLIFIER 
Gives amazing im- 
provement to your 
commercial t.v. pic- 
ture and sound. No 
need to touch inside 
of t.v. Full data in 
The Radio Constructor 
March issue. Back 
numbers or reprint 
available 1/6 post paid. 
COMPLETE KIT OF 
PARTS £2.14.0. Ready 

tested £3.14.0. All post paid 

STEREO PICK-UP CARTRIDGES 
Ronette L.P. and Stereo with sapphire stylus 
Ronette 78, L.P. and Stereo turn-over 
ACOS GP71 L.P, and Stereo with sapphire stylus 

J.9.i 
1.3.5 

£fl5.5 

"TRANSIDYNE" and "MlNI-SEVEN 
All parts in stock for these transistor pocket port''®5" 
Send 3d. stamp for detailed price lists. 

(MITCCHAfr lid HOME RADIO 
Dept. C 187 LONDON ROAD MITCHAM SUFtE" 

Shop Hours 9-6.30 p.m. Weds. 1 p.m. MITT 328 

A 

SMALL wj|| brjng yOU enough parts 

DEPOSST to make a complete 

TRANSISTOR POCKET RADIO 
(S/zeSfxBJx IJ) using a printed circuit 

-★Send for FREE PRICE LIST 
(all parts sold separately) and/or 3/- for 
new simplified instruction booklet with 
suggested circuits and assembly details. 

OUR CIRCUITS OFFER 
HIGH SENSITIVITY 
HIGH SELECTIVITY 

FULL MEDIUM & LONG WAVE CCOVEA® 
or as 
little as 

foras £9.19.6 

using 
R.F. Transistors 
L.F. Transistors 

IGN. 
10/- 

each 
each 

all specially selected to give 
HIGH OVERALL GAIN with A.V.C. 

^ Miniature loudspeakers, onlyly Ty 
yf" deep x 2|" diam. ' 

@ Miniature oscillator and i.f. coils,s, m.h 
H" high, I" diam. ' 

@ Jackson 00 twin gang tuning con-i- 
denser with intersection screenn ■ / 

@ Attractive high impact poly-^- JJ/A 
styrene cabinet with fittings forf l"'/w 

tuner, trimmers, speaker andd 
circuit board 

MANY OTHER SUB-MINIATURE COMPONENTS AVAILABLE 

SPECIALISED ELECTRONIC COMPONENTS LTD 8 Eccleston Square LonddorSWl 
MA/L ORDERS ONLY 
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RADIO 

No. 98 A Very Close Tolerance 
Temperature Operated Switch 

SUGGESTED 

The circuits presented in this series have 
been designed by G. A. FRENCH, specially 
for the enthusiast who needs only the 

circuit and essential relevant data 

c 

I 
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Temperature^ operated switches and 
thermostats are frequently employed in 
normal engineering and experimental 

work, being used for such functional applica- 
tions as automatic temperature control, fire 
alarm systems, and so on. In such applica- 
tions temperature operated switches may take 
up a number of different forms, the most 
commonly encountered being devices whose 
operation is purely mechanical. Unfor- 
tunately, many of the temperature sensitive 
devices currently employed suffer from the 
defect that they do not respond reliably to 
small shifts in temperature. Because of this 
their action tends to be sluggish. This defect 
is particularly evident when they are em- 
ployed as thermostats in heat control 
systems, whereupon they are liable to allow 
relatively large shifts in temperature to take 
place before they switch in or out, as the case 
may be. Another disadvantage with a 
number of current devices is that they are 
somewhat difficult to set up accurately for 
operation at a specific temperature. Indeed, 
it is quite often necessary to have to confirm 
the temperatures at which they work with the 
aid of an auxiliary thermometer. 

The device which is described this month 
consists of a temperature operated switch 
which is capable of being set up very accu- 
rately to any temperature within its range, 
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and which is capable of operating at given 
temperatures within a very close tolerance. 
When employed as a thermostat, the range 
between switching in and switching out 
should be better than ±1.5° C. of the 
required temperature. (The limits of ±1-5° C 
were chosen arbitrarily in the case of the 
present design after an initial study of its 
capabilities had taken place).1 In addition, 
the device may be set up to any desired 
control temperature by purely visual means. 
There is no necessity to check, with a separate 
thermometer, the temperature at which the 
device "regulates." Finally, there is the fact 
that the absolute accuracy of the switch, 
temperature-wise, is equivalent to the 
accuracy of a laboratory mercury thermo- 
meter. The reason for such accuracy is that 
the temperature sensitive instrument in the 
circuit is a laboratory mercury thermometer! 

This device has one main disadvantage. 
This is that since it has, of necessity, to work 
on electronic principles it employs valves 
which require h.t. and l.t. supplies in con- 
sequence. However, only two valves are 
needed and h.t. requirements are low, being 

1 This tolerance applies for a temperature range of 
0° C to 105° C under the conditions in which the 
original design was investigated. Better, or worse, 
tolerances are possible according to the dimensions 
and range of the mercury thermometer which forms the 
temperature sensitive element. 
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of the order of 20mA at 200 volts. In 
addition, the number of components required 
in the switching circuit is low. 

Basic Control 
The temperature operated switch described 

here actually takes advantage of the height of 
the column of mercury in a thermometer, and 
the writer conceived the idea of employing 
the mercury column to operate a switching 
circuit after he had studied the results given 
by purely mechanical thermostats. If the 
idea were to have any practical value it would 
next be necessary to find what electrical 
effects are given by the column of mercury in 
the thermometer as it advances to a pre- 
viously chosen height, and this the writer set 
out to do. 

One possible line of approach in this 
direction would consist of having an ascend- 
ing column of mercury alter the inductance 
of a coil. Thus, if a coil were wound around 
the glass stem of a thermometer its inductance 
would be reduced when the mercury column 
commenced to enter it. However, this 
scheme was discarded without bothering to 
carry out any experiments due to the fact that 
the change in inductance given by the mercury 
entering the coil would be, as a proportion 
of the total inductance, very small; where- 
upon it would be difficult to design a switch- 
ing circuit around the coil which would be 
inexpensive and reliable. 

A second method of taking advantage of 
the column of mercury would consist of 
having it form one electrode of a condenser, 
the second electrode being fitted around the 
stem in the form of a cylinder. This scheme 
had the potential advantage that, whilst the 
capacity given when the column had risen 
sufficiently high to enter the cylinder would 
be small, such a capacity should still be 
considerably greater than that existing when 
the column was some distance away from the 
cylinder. The writer decided that it was quite 
possible that the change in capacity provided 
as the column approached the cylindrical 
electrode would be sufficiently dramatic and 
large in extent to enable a reliable and cheap 
switch to be coupled to it. In consequence, 
the following experiment was carried out. 

A perfectly ordinary and inexpensive 
laboratory-type mercury thermometer was 
ol tained, this having the approximate 
dimensions illustrated in Fig. 1 and having a 
scale calibrated between 0° C and 105° C. 
Two electrodes, A and B, were fitted to the 
thermometer. Electrode A consisted of a 
number of turns of narrow-gauge tinned 
copper wire close-wound around the bulb. 
Electrode B was made up in the same way, 
consisting of a number of turns of narrow- 
gauge tinned copper wire close-wound around 
the stem. The ends of the wires constituting 
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the two electrodes were twisted together to 
prevent their unwinding. For the purpose of 
the experiment, both electrodes could be 
considered as being solid cylinders of metal 
The length of electrode B was fin, as shown 
in Fig. 1, and it was arranged on the stem 
of the thermometer such that its lower- 
temperature end was exactly over the 40° C 
graduation on the scale. The device then 
effectively formed a variable condenser, this 
being comprised in fact of two condensers in 
series: one condenser consisting of the 
unaltering and relatively very large capacity 
between electrode A and th§ mercury in the 
bulb, and the other consisting of the capacity 
between electrode B and the column of 
mercury. As the capacities existing between 
the two electrodes were likely to be small, an 
earthed screen was fitted between them, as 
shown. This screen consisted of a flat disc of 
metal some 3in in diameter and having a hole 
in its centre through which the stem of the 
thermometer could pass. 

A capacity bridge was then connected to 
electrodes A and B, and the height of the 
mercury column varied by applying radiant 
heat to the bulb. To prevent any errors the 
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Fig. 1. The dimensions of the thermo- 
meter and electrodes used in the initial 

experiment 

source of heat was removed when capacity 
measurements were being taken. The curve 
illustrated in Fig. 2 was then obtained, this 
showing the capacities given between elec- 
trodes A and B over the temperature range 
of 10° to 70° C. 

It is extremely interesting to observe the 
capacity variations which occur in the curve. 
Commencing at the lower temperature end, 
it will be seen that, for temperatures up to 
25° C, the capacity between electrodes A and 

415 



B is negligibly small. At 25 C the capacity 
just commences to rise, reaching 0.05pF at 
30oC. This gradual rise in capacity con- 
tinues up to 35° C (0.15pF) after which the 
increase per degree Centigrade becomes 
suddenly very much greater. At 37° C the 
capacity is 0.25pF, at 40oC the capacity is 
IpF, and at 45° C the capacity is 1.45pF. 

After 45° C the rate of increase in capacity 
drops, the curve becoming almost completely 
levelled off above 55° C, this representing the 
temperature at which the column has passed 
completely through electrode B and has 
carried on for some further distance. 

The curve of Fig. 2 illustrates that the 
required dramatic change in capacity for 
electronic operation exists and that it appears 
at a small range just below 40° C; and the 
writer decided that the two points X and Y 
represented suitable points for further theore- 
tical consideration. Point X corresponds to 
a capacity of 0.25pF and a temperature of 
37° C, and point Y to a capacity of IpF and 
a temperature of 40° C. The capacity varia- 
tion given between these two temperatures is 
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of the order of 1:4, a ratio which should be 
more than adequate for operating an elec- 
tronic switching circuit. If employed as a 
thermostat such a circuit should then be able 
to switch off the appropriate heaters at 40° C 
and switch them on again at 37° C. A further 
point was that, since the device should be 
capable of centring at 38.5° C when the 

lower-temperature edge of electrode B was 
set to 40° C, other centre temperatures could 
be selected by the simple process of setting 
the lower-temperature edge of electrode B 
1.5° C higher than that required. 

The Switching Circuit 
A switching circuit which should, theoretic- 

ally, be capable of operating from the 
capacity changes given between electrodes A 
and B is shown in Fig. 3. This has been 
especially prepared to ensure economy of 
components, and a very simple description 
of how it operates is as follows. 

An oscillator Vi, whose output amplitude 
is controlled by variable resistor IC, works 
in a tuned anode circuit. The anode tuned 
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Fig. 2. Curve showing the capacity between electrodes A and B for bulb 
temperatures between 10 and 70 C 

circuit consists of coil Li shunted by the 
capacity of the screened (coaxial) cable 
connected to its anode end. Coil L2 is a 
feedback winding. Both the oscillator and 
its output lead are screened, this being done 
to prevent direct pick-up by the switching 
circuits around V2. 

The r.f. voltage appearing at the anode of 
Vi is applied to electrode A of the thermo- 
meter. Electrode B connects to the grid of 
V2. The two electrodes may, in consequence, 
be considered as the two plates of a variable 
condenser, the r.f. voltage passed via this 
condenser being detected by the grid and 
cathode of V2. When the r.f. voltage 
becomes sufficiently high, due to the mercury 
column entering electrode B, the relay in the 
anode circuit de-energises. Similarly, when 
the r.f. voltage is low, due to the mercury 
column leaving electrode B, the relay 
energises. The relay contact arrangement 
shown in Fig. 3 is that needed when the 
device is intended to operate as a thermostat. 
Other contact arrangements can, of course, 
be employed for alternative applications. 

since the capacity between electrodes A and 
B is, in actual fact, the series condenser of a 
leaky grid detector it is necessary for the time 
constant of the condenser and the associated 
grid leak, R4, to be long compared with one 
cycle of the r.f. from the oscillator. A 
sensible value for R4 would be 1M O, where- 
upon the time constant given by this resistor 
with 0.25pF (point X of the curve of Fig. 2) 
is 0.25gs, and with IpF (point Y) is Ins. A 
suitable oscillator frequency for these time 
constants would then be of the order of 
20 Mc/s, each cycle of which would have a 
length of 0.05ns. Li, L2 should, in conse- 
quence, be a coil capable of oscillating at this 
frequency. In practice, Li, L2 could be any 
normal short wave coil (such as the Teletron 
HFA3) having a top frequency around 20 
Mc/s, the tuned coil being connected in the 
Li position instead of, as is usually the case, 
in the grid circuit. The valve employed in the 
Vi stage may be any triode of the 6J5 class, 
whereupon the values shown for Ri and Ci 
should cope comfortably enough. There is 
no necessity, incidentally, to take any pre- 
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Fig. 3. A suggested circuit wherein the thermometer may operate a relay at 
predetermined temperatures 

Operating Conditions 
The description of operation just given 

may sound deceptively simple but such is not 
really the case, as the circuit of Fig. 3 takes 
into account a considerable number of 
factors. These will now be dealt with. 

One of the first points to consider is that 
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cautions against frequency drift, as the small 
shifts in frequency which would normally 
result from warm-up will not affect the 
operation of the device. 

We may now transfer our attention to Va- 
A valve having a short grid base is needed 
here, and the writer has calculated com- 
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ponent values around one triode of a 12AT7 
the remaining triode being unused.2 The 
input capacity of one triode of a 12AT7 is 
2.5pF with the result that, when the capacity 
between electrodes A and B is IpF (point Y 
of the curve) 1/3.5 of the r.f. voltage applied 
to electrode A appears between V2 grid and 
chassis. When the capacity between -the 
electrodes is 0.25pF (point X of the curve), 
1/11 of the r.f. voltage applied to electrode A 
appears between V2 grid and chassis. 

Flexibit heater cathode 
1 anode leads to V2 
(dress away from 

thermometer) 

Eiectrode'B 

F.613 

Fig. 4. In order to ensure a short connec- 
tion between V2 grid and electrode B, this 
valve may be mounted to the electrode 
itself, as shown here. The valve should be 
on the "high-temperature side" of the 
electrode. There should be no necessity to 
fit any components other than R4 directly 

to the valveholder 

A limiting factor imposed by the use of 
i-12AT7 is that the maximum permissible 
cathode current for this valve is 15mA. 
Assuming zero voltage between grid and 
chassis, a standing current of approximately 
12mA (safely within the maximum per- 
missible) may be obtained by inserting an 
82 ohm resistor in the cathode. This resistor 
will then drop approximately 1 volt. Having 
proceeded so far we now have the situation 
where the triode is operating under safe 
conditions and, when the grid is at chassis 
potential, has a cathode voltage of 1 volt 
positive with respect to chassis. 

This positive voltage will act as a delay, 
with the result that the diode formed by the 

2 Unfortunately, the second triode cannot be em- 
ployed in the Vi position owing to the risk of pick-up 
by V2 electrodes of r.f. from the oscillator. 
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grid and cathode will not rectify for peak 
voltages of 1 volt or less. We require the 
switch to operate between points X and Y 
of the curve of Fig. 2, so let us now assume 
that, at point X, 1 volt peak of r.f. appears 
at electrode B of the thermometer. We have 
already seen that at point X, where the 
capacity is 0.25pF, 1/11 of the voltage on 
electrode A is applied to the grid of V2, so 
our requirements will now be met if the r.f. 
voltage on electrode A has a value of 11 volts 
peak. Such a voltage is well within the 
capabilities of the Vy oscillator circuit, and 
it may be obtained by suitable adjustment of 
resistor Ra. 

Briefly summing up, we currently have the 
condition that, with 11 volts peak r.f. on 
electrode A, 1 volt peak r.f. appears between 
grid and cathode of V2 when the temperature 
is at point X of the curve of Fig. 2. Due to 
the delay introduced by cathode bias resistor 
Rs the grid and cathode of V2 do not rectify, 
and the anode current of this valve is 12mA. 

We must next increase the temperature 
applied to the thermometer such that the 
capacity between electrodes A and B rises to 
IpF (as occurs at point Y of Fig. 2). We will 
now find that 1/3.5 of the 11 volts applied to 
electrode A appears between V2 grid and 
chassis. This voltage is approximately 3.15. 
Being greater than the delay provided by R5, 
rectification will take place and a negative 
potential with respect to chassis will appear 
at the grid of V2. Due to this negative 
potential, the bias voltage dropped across 
R5 will become less as, also, will the positive 
delay voltage on the cathode. The final 
result will be an anode current of approxi- 
mately 2rnA, with a drop of approximately 
0,16 volts across R5. 

We therefore have a second case wherein, 
when the capacity between electrodes A and 
B is IpF, the anode current of V2 is 2mA.3 

Finally, summing up and using the tempera- 
ture figures given in Fig. 2, valve V2 passes 
an anode current of 12mA at 37° C, and a 
current of 2mA at 40° C. It will be noted 
that the anode current changes in V2 are of 
a large order, viz. 12 to 2mA. Such currents 
are, of course, passed through the coil of the 
relay of Fig. 3, whereupon it becomes 
energised or de-energised accordingly. In 
practice, most relays will have an energising 
to de-energising current ratio which is 
markedly lower than the 6:1 ratio provided 
in the above calculations. As a result, the 
switching tolerance should become signi- 
ficantly tighter than the arbitrary ±1.5° C on 
which the calculations were based. 

Practical Points 
Little needs to be said about practica 

3 The valve current figures given in this and the 
preceding case are taken from published la-^a curves. 
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points as these are of a fairly simple nature 
and should be capable of solution by any 
constructor with average experience. One 
important fact is that the lead between 
electrode B and the grid of V2 should be 
short and should have a low capacity to 
chassis. Indeed V2, with R4, could be 
mounted on electrode B itself, and could be 
moved up and down with this electrode when 
the latter is set to the temperature required. 
If this method of mounting is adopted the 

valve should be positioned as illustrated in 
the suggested layout of Fig. 4, where it does 
not approach the column of mercury below 
the electrode. 

Another point of practical importance is 
that the two electrodes A and B should make 
good surface contact with the glass of the 
thermometer. The reason for this is that full 
advantage of the dielectric constant of the 
glass will then be taken, this constant being 
some 4 to 7 times that of air. 

SERVICING 

your 

This month Smithy the Serviceman explains some of the 
mysteries of timebases to his assistant, Dick. 

"T^VRAT THE BLASTED THING," SAID DICK, 
I 1 angrily. 

Smithy the Serviceman turned 
round, to see his assistant glaring malevolently 
at the television receiver he had just finished 
servicing. 

"Swearing at it won't make it any better," 
remarked the Serviceman mildly. "What's 
the trouble ?" 

"It's this tarnation frame hold," replied 
Dick. "I've just spent three-quarters of an 
hour fixing up a fault in the i.f. strip of this 
set. I get the darned chassis working beauti- 
fully, put it back in the cabinet, and then find 
that the frame timebase has gone for a 
burton." 

Smithy walked over to the receiver and 
adjusted the frame hold control. He could 
not lock the picture at any position of the 
control, although he noted that the frame 
timebase was running only slightly out of lock 
at the extreme clockwise end of the track. 

"There you are, you see," said Dick, dis- 
gruntledly. "If only there were a little more 
track in the pot you'd make it!" 

Grid Base 
Smithy grinned a little and, leaving the 

frame hold control at the extreme clockwise 
end of its track, switched off the receiver. 

"Did you check the range of the frame hold 
control when you had the chassis unboxed ?" 
he asked Dick. 

"As a matter of fact," his assistant ad- 
mitted, "I rather forgot to do that." 

"Not to worry," said the Serviceman. 
"We all overlook things now and again. 
Nevertheless, it's always a good plan to check 
that frame and line hold are both well within 
the range of the controls when you have a 
chassis out of its box, in order to save your- 
self future frustrating experiences like that 
we have just now. Ideally, you should be 
able to go out of lock in both directions with 
both controls, but this requirement isn't 
essential provided you get lock over a 
reasonably large range of the control 
concerned." 

He turned back to the receiver and 
switched it on again. 

"I've left the frame hold control hard over 
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in the position in which it nearly locks," he 
remarked to the somewhat mystified Dick. 
"Let's see what happens as the set warms up." 

After some moments a picture appeared on 
the tube. 

"Why, the frame has locked in now," said 
the surprised Dick. "What have you done, 
Smithy?" 

"Nothing," said the Serviceman, "except 
probably repeat the circumstances under 
which you yourself tested the set. Starting 
up from cold with the control hard over, the 
frame may lock in and stay locked in. 
However, give the control a bit of a waggle, 
as you doubtless did when you put the 
cabinet on, and you'll almost certainly lose 
lock and won't be able to get it back again." 

Whereupon Smithy turned the frame hold 
control. The set behaved exactly as he had 
predicted. With a satisfied expression on his 
face he then wandered back to his own 
bench. 
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Fig. 1. Illustrating how two valves, which 
may behave exactly the same as amplifiers 
under normal biasing conditions, can have 
quite dissimilar cut-off potentials. The 
cut-off voltage in (b) is markedly further 

negative than that in (a) 

"Hey, Smithy," called Dick, "don't leave 
me in the lurch! Don't tell me I've got to 
get the cabinet off again and start going 
through the frame timebase circuit." 

"Only if you're unlucky," replied the 
Serviceman over his shoulder. "So far as I 
remember, that particular species of receiver 
employs the triode of a triode-pentode as the 
frame oscillator. It also has the same triode- 
pentode in several other positions' on the 
chassis. If you swap the frame oscillator 
valve with one of the other triode-pentodes 
you should be able to clear the fault on, at 
worst, your second or third attempt." 

Dick did as he was bid. The very first 
valve he tried in the frame timebase circuit 
cleared the trouble and frame hold was such 
that he could lose lock in both directions of 
the control. 

"Well, swapping valves has cleared the 
trouble. Smithy," Dick called out, pleased. 
"But do you think it's safe to leave the duffy 
valve in another stage of the receiver?" 

"If the set's working O.K. I shouldn't 
bother," replied the Serviceman, somewhat 
indifferently. 

Dick found that he could get no further 
information from the Serviceman, who had 
now become completely engrossed in his own 
work. He decided to renew the attack later 
on in the morning. His opportunity appeared 
around eleven o'clock, as he and the Service- 
man sipped their tea together. 

"Smithy," said Dick. "I'm still bursting 
with questions about that frame oscillator 
bottle. I don't understand how you could 
be so certain that another valve would work 
O.K. in its place. Also, I don't see why the 
first valve should still be O.K. in another 
position." 

"I must admit," said Smithy in reply, "that 
I took a slight risk in several directions when 
I advised you to swap the valves over. I 
assumed first of all that something serious 
hadn't gone wrong with the frame timebase. 
Secondly, I assumed that the grid base of the 
existing frame oscillator had shifted slightly, 
but that its mutual conductance was still good 
enough for it to be employed elsewhere." 

"Grid base?" 
"The grid base of a valve," explained 

Smithy, "defines the range in grid bias 
voltage between zero and cut-off. Perhaps 
you can understand this better if I draw a 
few curves." 

Smithy pulled a ball-pen from his pocket 
and scribbled on some paper lying beside 
him." 

"Now here," he said, "we have a normal 
common-or-garden Ia-Vg curve, such as any 
member of the public whose spare time 
reading includes valve manuals is likely to 
meet. As you can see (Fig. 1 (a)), it has the 
usual straightish section around the place you 
normally bias it, and the curve tails off as you 
approach cut-off. Another valve curve is like 
this (Fig. 1 (b)). This is identical to the first 
one around the normal biasing point. But 
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the cut-off voltage occurs at a point which is 
quite a lot further from zero bias. The two 
curves I've drawn could quite easily be those 
for two valves having the same type number, 
and you wouldn't notice that they had 
different grid bases if you operated them 
under normal bias conditions. But if you 
tried to work the two valves in a circuit where 
cut-off voltage was important you would 
soon know the difference." 

"1 think I'm beginning to see what you're 
driving at," remarked Dick slowly. "I 
presume I'm correct in thinking that grid 
base is important in a timebase, and that is 
why swapping the two valves over made the 
frame timebase work properly again. At the 
same time, what I described as a duffy valve 
was then quite O.K. in a position where it 
just had to amplify in normal manner." 

"That's right." 
"Ah," said Dick. "Well, the next thing 

that occurs to me is that somebody had had 
a dig in that set before we got it in for 
repair; that someone having put a valve with 
the wrong grid base in the frame timebase." 

"Not necessarily," commented Smithy, 
"As valves grow older their cut-off potentials 
are liable to creep around a little, and this 
may have happened to the particular valve 
in your set. So far as I know, the creeping 
effect is due to changes in cathode emissive 
surface, and so on. It may even happen that 
a few molecules of that mixture of smog and 
diesel fumes which we laughingly call air 
find their way into the evelope. Incidentally, 
we shouldn't forget that with timebases, 
there is always the risk that a slight amount 
of leakiness in a condenser or across a tag- 
strip or valveholder has altered the running 
frequency so that, by putting in a new valve, 
we are really counteracting a defect elsewhere 
in the circuit. However, if the new valve 
obviously clears the trouble I don't think 
we're justified in looking for such faults just 
on the off-chance. I might add that with a 
few television receivers it is almost a recog- 
nised fact that you have to select valves to 
get one or other of the timebases running at 
correct frequency. Fortunately, the require- 
ments of most timebase circuits aren't very 
critical in this respect." 

"What I still don't quite understand," said 
Dick, "is why the cut-off voltage is so 
important." 

"That's an easy one," chuckled the Service- 
man, "and to give you an explanation I'll 
start off by drawing you the circuit of a simple 
blocking oscillator (Fig. 2). This is how it 
works. When you first of all apply h.t. to the 
blocking oscillator, the anode of the valve 
commences to draw current through the 
primary of the transformer, causing a 
magnetic field to build up. This increasing 
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field causes a voltage to be induced in the 
secondary winding. The secondary is con- 
nected to the valve such that in the presence 
of an increasing field the grid goes positive 
via the series grid condenser. The fact that 
the grid goes positive assists the flow of anode 
current through the primary of the trans- 
former, and this continues to increase until 
either the valve or the transformer saturates. 
As soon as saturation point is reached no 
further increase in anode current takes place 
and the field in the transformer ceases to 
increase. In consequence no voltage is now 
induced in its secondary, and the positive 
voltage on the grid commences to leak away 
via the grid leak. The slight decrease in 
positive grid voltage at this instant causes a 
slight reduction in anode current, with the 
result that the transformer field next com- 
mences to collapse. Being now a collapsing 
instead of an expanding field, it induces in 
the secondary a voltage which is opposite in 
polarity to that previously given. The grid, 
therefore, goes further negative, there is a- 
further reduction in anode current, and the 
collapse of the transformer field becomes 
assisted. The final result is that the grid is 
driven highly negative—well past cut-off— 
and 'anode current ceases completely. The 
grid then stays beyond cut-off until the series 
grid condenser has discharged sufficiently 
into the grid leak for anode current to 
commence once more. Whereupon we get 
the commencement of another expanding 
field in the transformer and we start off on 
another cycle. 

Second Primary ary 

Hi 
Series Grid 
Condenser 

Grid 
Leak 

-HT+ 

Chassis FIG.2 M589 

Fig. 2. A simple blocking oscillator. A 
control of frequency is possible by making 
the grid leak a variable component. 
Positive-going sync pulses may be applied 
to the grid, a possible method consisting 
of inserting a low value resistor between 
secondary and chassis, and applying the 
pulses to the junction of the resistor and 

the secondary 
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"These waveforms," continued Smithy, 
scribbling again, "help to show the general 
principle. If you look at the anode and grid 
voltages during the cycle (Figs. 3 (a) and (b)) 
you can, in fact, see the whole story. Point A 
on both waveforms is where you switch on 
h.t. and anode current commences to flow. 
Point B marks the spot where saturation 
occurs. Here you see that anode voltage is 
at a minimum (because anode current is at a 
maximum) and the grid has gone to its most 
positive condition. After point B you get the 
collapse of the field, the most interesting 

effect of which is the negative excursion of the 
grid to point C. From point C to point D 
what you mainly have is the exponential 
curve given by the series grid condenser 
discharging into the grid leak. Immediately 
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this curve hits the cut-off line your valve 
commences to pass anode current and off you 
go on your next cycle. You will, of course, 
note that the distance from C to D is a lot 
longer than that from A to C. So C to D 
corresponds to the scanning period, and A 
to C corresponds to the flyback, or retrace, 
period." 

"Fair enough," said Dick, who had been 
following Smithy's explanation closely. "I'm 
beginning to see now why the cut-off voltage 
is so important. If I draw another cut-off 
line on your diagram (Fig. 3 (c)), this being 

Fig. 3 (a) The anode 
voltage waveform of 
a typical blocking 
oscillator. (b) A 
blocking oscillator 
grid voltage wave- 
form corresponding 
to the anode wave- 
form of {a), (c) If 
the grid cut-off line 
is moved slightly, the 
length of the period 
from C to D, and 
hence the frequency 
of the oscillator, is 
considerably modi- 

fied 

only a wee bit further out from zero than your 
original one, I reduce the scanning period by 
what is, proportionately, a very large amount. 
The reason being, so far as I can see, that the 
exponential curve is nearly flat when it 
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approaches the cut-off line." 
"That's right," confirmed Smithy. "A 

small change in cut-off voltage can cause a 
very large change in the scanning period. 
I've used a blocking oscillator in my circuit 
because its operation is easy to explain, but 
the same principle applies to other television 
timebases using hard valves. In a multi- 
vibrator the effect is slightly more compli- 
cated. A change in cut-off voltage in one of 
the valves causes the scanning period to be 
altered, whilst a change in cut-off voltage in 
the other valve causes the length of the 
retrace period to be altered." 

"It must be a bit of a headache to timebase 
designers," remarked Dick, "having to put 
up with varying grid bases." 

Fig. 4 {a) When a 
positive-going sync 
pulse is applied to 
the grid of a blocking 
oscillator, its leading 
edge causes the grid 
to pass the cut-off 
line and initiate the 
next cycle before its 
natural time, (h) If 
the sync pulse ar- 
rives too early, as 
happens here, the 
grid voltage does not 
pass the cut-off line, 
and the oscillator 
continues to run at 
its natural frequency 

"I don't suppose it's all that difficult," 
replied Smithy, "they just have to put enough 
range in their hold controls to accommodate 
the spread they can expect in the valves they 
specify." 

Synchronising 
"How about syncing your blocking 

oscillator?" 
"The blocking oscillator is very simple to 

synchronise," said Smithy. "The usual 
method consisting of putting positive-going 
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sync pulses into the grid circuit. (See Fig. 2.) 
These then cause the grid to go over the 
cut-offline, like this (Fig. 4 (a), whereupon 
they start off the next cycle a little before its 
proper time. If, however, the sync pulses 
arrive too late they can't do anything because 
the timebase has already started its next 
cycle. That is why you can never sync in a 
blocking oscillator that's running at too high 
a frequency. At the same time, if your sync 
pulses arrive too early they won't sync the 
timebase because they don't cause the grid 
to go over the cut-off line. (Fig. 4 (b)). 
Mind you, you could cause them to sync the 
timebase if you made them large enough to 
force the grid past the cut-off line. This is 
one of the reasons why frame timebase 

adjustment is usually more critical than line 
timebase adjustment. In most cases you can 
pump in a king-size sync pulse into the line 
timebase of a receiver and get a wide range 
of hold control as a result. On the other 
hand, you can usually only apply a relatively 
small sync pulse to the frame circuits and 
they become more critical to set up." 

"Why must the frame sync pulse be small ?" 
"Because," replied Smithy, "the frame 

timebase is liable to fire rather too readily on 
interference. Sync separator circuits which 
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allowed a large frame sync pulse to be passed 
to the frame timebase would also pass inter- 
ference pulses with too high an amplitude. 
There are other snags as well, these having 
to do with interlacing, but we haven't the 
time to go into these now." 

Spigot 

Lead-out wires from 
envelope are soldered 
at tip of pin. 

Tube Base 

Tube Neck 

FIG. 5A 

Cored Solder. 

Apply Soldering 
Iron to side of pin. 

FIG.5B M592 

Fig. 5 (a) Open-circuit connections to 
cathode ray tube elements occasionally 
occur at the point where the lead-out wire 
from the envelope is soldered to the pin. 
(b) Where such open-circuits occur they 
may frequently be cleared by applying a 
little active, but non-corrosive, flux to the 
tip of the pin, carefully laying the solder- 
ing iron along its side, and allowing a 
little cored solder to melt and run down 

the inside of the pin 

"Well, thanks for the gen," said Dick. 
"Things are a bit clearer to me now." 

"O.K.," said Smithy, equably, "now let's 
get back to the grind." 

Open-Circuit Tube 
Dick obediently went back to his bench 

and peace descended on the Workshop once 
more. It was short-lived, however. 

"Smithy," Dick's voice called across the 
Workshop. "I've got another queer snag 
here;" 

"What's up?" 
"I've got a c.r.t. whose screen won't light 

up." 
"Perhaps it's» blocked up with dead 

cowboys," suggested Smithy. 
"No, do be serious," protested Dick. 

"The heater is O.K. and all the electrodes are 
getting their proper potentials. And there 
aren't any shorts between electrodes." 

"Could it have completely lost its emis- 
sion?" 

"I shouldn't think so," said Dick, "it's a 
very new set." 

"How about an open-circuit cathode?" 
"Ah, I hadn't thought of that," replied 

Dick. "How do I check for it ?" 
"Let the tube warm up for a while," said 

Smithy, "then remove the socket and check 
with an ohmmeter across cathode and grid 
pins. If you get a resistance reading with the 
leads applied one way but none the other, 
then grid and cathode are O.K. because 
they're acting as the anode and cathode of a 
diode. If you get readings both ways then 
you've got a leak or a short between the two. 
If you get no reading either way then one of 
the two electrodes is open-circuit. An open- 
circuit grid will give you uncontrollable 
brilliance, and an open-circuit cathode will 
give you no picture at all. Fair enough?" 

"Sure," replied Dick. "I'll try it out." 
Dick tried Smithy's suggestion and gave 

his report—delivered in the usual manner 
across the breadth of the Workshop. 

"You were right, Smithy," he called out. 
"It was an open-circuit cathode. What does 
that mean now, a new tube?" 

"Not necessarily," replied the Serviceman, 
walking over, once more, to Dick's bench. 
"In all fairness to the customer I think we 
ought to see if we can repair the present one. 
Quite often an open-circuit of this nature 
occurs at the point where the lead-out wire 
from the glass is soldered to the pin." 

Smithy indicated the point with his finger. 
(Fig. 5 (u).) 

"Sometimes the joint here isn't as good as 
it might be and it finally gives way in service. 
So what I would suggest is that you put the 
tube on its face with the pins pointing 
upwards and attempt re-soldering the con- 
nection. First of all, apply a little active, but 
non-corrosive, flux to the suspect pin. Then 
lay your soldering iron bit against the side of 
the pin near the top so that the heat gets into 
the pin itself. (Fig. 5 (6).) Next apply a good 
quality cored solder to the tip of the pin and 
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allow a little of this to melt and run down 
inside. Finally, take your iron away care- 
fully and allow the solder to cool and solidify 
in its own good time, without touching or 
bumping the tube in any way. Don't forget 
that what is very often described as a cold 
joint is really the result of the joint being 
jolted slightly at the instant of the solder 
solidifying." 

"And re-soldering should cure the 
trouble?" 

"Only," said the Serviceman, "if the fault 
is at the pin. The idea being that, if the tube 
is otherwise dud, any guesswork repairs of 
this nature are worth while provided they 
don't take too long. I would even suggest, 
if the procedure I've just described gives no 
cure, that you give the neck of the tube some 
light thumps. You don't have to use sledge- 
hammer tactics here, of course. If you're 
lucky you may make an internal intermittent 
connection become good again and you can 
then return the set to the customer stating 
that the tube may pack in at an early date or 
that it may carry on for years. I've done this 
with one or two customers, and they've all 
been prepared to take a gamble rather than 
pay for a new tube." 

"I see," replied Dick. "Incidentally, 
talking about soldering, I've got another 
query. What sort of solder is the best for 
mains dropper tags?" 

"That's rather a problem," replied Smithy. 
"The trouble here is that mains dropper tags 
are liable to get very hot in service, hot 
enough even to melt the solder. The usual 
practice is to use 20/80 solder instead of the 
normal 60/40 alloy." 

"Which is 60% of tin and 40% of lead?" 
"That's right." 
"I suppose the 20/80 solder has a higher 

melting point," remarked Dick. 
"Not exactly," replied the Serviceman. 

"Except for one particular combination all 
tin/lead alloys go through what is called a 
'pasty' stage before they finally become fluid. 
For percentages above 15% tin they all enter 
this 'pasty' stage at 183° C, after which they 
become completely fluid at a higher tempera- 
ture. A 63/37 alloy has practically no 'pasty' 
stage at all, it becoming fluid almost imme- 
diately after 183° C. The further you go 
away from the 63/37 alloy, in either direction, 
the higher the temperature at which the 'pasty' 
state changes to the fluid state. For 20/80 the 
fluid state is reached at approximately 
275° C." 

"After what you've told me," remarked 
Dick, "I can't see the point of using 20/80. 
I've seen solder in the 'pasty' state before 
now and, whilst it doesn't exactly flow, I have 
certainly been able to push it around very 
easily. What's the advantage of using 
20/80?" 

"There isn't much," admitted the Service- 
man. "The basic fault here lies in designs 
which allow droppers to get so hot that their 
tags exceed 183° C. When I have to wire up 
mains droppers myself I usually make sure 
that connecting wires are well twisted around 
the tags before I solder. If the tag has a hole 
I thread the wire through this as well. The 
idea behind all this is that, if all else fails, 
you still have a fairly good mechanical joint. 
I then use 20/80 solder, but only to give 
myself the comforting feeling that the solder 
will remain on the tags for temperatures 
above 183° C, and that it won't drop off and 
cause shorts elsewhere, as 60/40 would." 

"Thanks, Smithy," said Dick. "Well, I 
think that's given me all the information I 
require." 

Whereupon, to the complete astonishment 
of Smithy, Dick turned round, concentrated 
on his work, and asked no further questions 
whatsoever. 

PHILIPS HIGH-FIDELITY PICK-UP HEAD 

Type 46. 3016 

An entirely new high-fidelity crystal pick- 
up head for microgroove and 78 r.p.m. 
record reproduction—type AG.3016—is now 
being offered by Philips Electrical Ltd. at 
22s. (tax paid). 

Improved design giving a wide frequency 
response with a minimum of "needle talk" 
are special features, and the high output 
system is protected against humid conditions 
by a special material contained in the sealed 
head shell. 

The two easily replaceable sapphire styli 
are fitted in an independent holder, the styli 
being connected to the armature by elastic 

couplers. The system is mechanically stable 
and has a high degree of compliance. 

The AG.3016 will eventually supersede 
types AG.3010/3012/3013 and can be used on 
all equipment fitted with those types. 

Technical Specification 
Output voltage: lOOmV per cm/sec. at 400 c/s. 

Average output approximately \ volt. 
Frequency response: 30-15,000 c/s. 
Load resistance: 220,000 to 470,000 ohms. 
Lateral compliance: 2.3 x 10-6 cm/dyne. 
Playing weight: 7-10 gms. 
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THEORY 

UHDIRSTANDINC 

TiUVISION PART 13 

By W. G. MORLEY 

The thirteenth in a series of articles which, starting from first principles 
describes the basic theory and practice of television 

IN THIS MONTH'S CONTRIBUTION WE CON- 
dude our discussion on the tuner section 
of the television receiver by considering 

*i?e ^unc^on i^e mixer valve and describing the means by which alignment may be 
carried out with the aid of a frequency 
modulated signal generator. 

Tuner 
Oscillator 
frequency 

Signal frequency 

chassis 
E6I4 

Fig. 69. The basic television tuner mixer 
circuit. Both signal and oscillator 
frequencies are fed to the common control 

grid 

The Mixer 
The mixer performs an important function 

in the television tuner, its purpose being to 
cause the difference frequency between the 
oscillator and input signal frequencies to be 
presented to the i.f. amplifier of the associated 
televisor. The oscillator is, of course, tuned 
such that the difference frequency is equal 
to the intermediate frequency. 

The type of mixer encountered in television 
tuners differs from those employed for 
normal broadcast band and short-wave 
reception insofar that both the signal and the 
oscillator frequencies are fed to a common 
control grid, instead of to two separate grids 
in a common electron stream. The mixer 
valve employed in television tuners is almost 
always a pentode, whereupon it constitutes 
one-half of a triode-pentode, the comple- 
mentary triode functioning as oscillator. 
Typical of triode-pentodes employed in 
current tuners are valves type PCF80 
LZ319, 8A8 and 30C1 (all of different 
manufacture and all directly interchange- 
able). 

The basic mixer circuit arrangement is 
illustrated m Fig. 69. In this diagram we see 
the pentode connected up such that its anode 
teeas into an i.f. coil, its screen grid is 
supplied via a conventional resistor and 
decoupling condenser, and its control grid 
receives both signal and oscillator frequen- 
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cies. The cathode of the mixer in Fig 69 
connects directly to chassis. 

Let us now examine the circuit arrange- 
ments which allow the signal and oscillator 
frequencies to be fed to the single control 
grid. We have already seen1 that it is common 
practice to arrange the secondary part of the 
bandpass circuit such that optimum matching 
is obtained between the secondary coil and 
the input impedance of the mixer. This is an 
essential point of tuner design: the secondary 
of the bandpass tuned circuit must allow 
maximum signal frequency voltage to be 
applied to the mixer grid. The amplitude of 
oscillator voltage fed to the grid does not, on 
the other hand, require to be at a maximum. 
Instead, it has to be maintained close to a 
particular value (dependent upon the mixer 
circuit and valve type) which enables 
maximum conversion conductance to be 
obtained.2 Fig. 70 illustrates a conversion 
conductance/oscillator voltage curve for a 
typical mixer valve. As may be seen, con- 
version conductance drops if the oscillator 
input voltage increases above an optimum 
value in just the same way as it is liable to 
drop if oscillator input voltage decreases 
below that value. Due to the fact that the 
mixer grid of Fig. 69 is connected to chassis 
via a high-value resistor, a leaky-grid 
detector action takes place between grid and 
cathode. The mixer valve, in consequence, 
receives a bias which is close to the peak 
value of the oscillator voltage. 

Methods of coupling the oscillator to the 
mixer input circuit vary for different designs 
of tuner, but they are always based on 
capacitive coupling, inductive coupling, or a 
combination of the two. Fig. 71 (a) illustrates 
an instance where the coupling is intended to 
be almost entirely capacitive, inductive 
coupling being reduced to a low value by 
mounting the oscillator coil at right angles 
to the bandpass tuned coils. This arrange- 
ment is typical of turrent practice, wherein 
each coil segment may contain an oscillator 
coil fitted at right-angles to the bandpass 
coils. Also typical of turret tuner practice is 
the arrangement of Fig. 71 (b), in which all 
three coils are fitted in line to the one 
former.- In this case oscillator coupling is 
intended to be almost entirely inductive, the 
only capacitive coupling being provided by 
stray" capacities between wiring and coils. 

Tuners in which intentional inductive coup- 
ling is augmented by intentional capacitive 

1 Underetanding Television, part 11, Fig. 67 and text on page 273, The Radio Constructor, November 1958. 
2 Conversion conductance defines the change in 

intermediate frequency anode current produced by unit 
change m signal frequency voltage at the grid. 
„ 3 .fig* 50' Understanding Television, part 9, The Radio Constructor, September 1958, shows examples 
of turret coil segments. 

coupling are also frequently encountered. 

The I.F. Cod 
The i.f. coil illustrated in the basic arranee 

ment of F,g. 69 consisted of a tuned drcuh 
having a secondary winding. In practical 
tuners employing this type of i.f. coil is 
usual to find that the circuit of Fig 72 (a) is 
used this diagram illustrating also the input 
tuned circuit of the i.f. amplifier, or "strip " 
The secondary winding of the turret i.f. coil 
usually has the requisite number of turns 
needed to match the primary to 75 ohms 
whereupon 75 ohm coaxial cable may be 
employed to couple the tuner output to the 
first i.f. coil on the receiver chassis proper 
Ari equivalent circuit is illustrated in Fig 
72 (6) wherein it may be seen that the tuner 
and i.f. tuned coils constitute a bandnass 
pair. K 

2 - 
Conversion 
conductance 
mA^nt If) 
voits(at 
signal | 
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o 1 
0 5 10 

Oscillator voltage ^peak") 
at mixer grid 
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Fig. 70. A curve showing conversion 
conductance against oscillator voltage 

applied to the grid of the mixer 

An alternative type of i.f. output tuned 
circuit is illustrated in Fig. 72 (c). In this 
case the coil in the tuner has one winding 
only-. This coil is frequently connected into 
the i.f. strip as illustrated. The overall 
arrangement then resulting is that shown in 
Fig. 72 (rf), in which we have a bandpass 
circuit once more. For correct bandpass 
operation it is necessary that the common 
condenser of Fig. 72 (rf), sometimes called the 

bottom-end condenser," has the requisite 
capacity. A variation on the arrangement of 
Fig. 72 (c) consists of fitting a low-value 
inductance in place of the common capacity 
whereupon, given the requisite inductance 
values, a bandpass effect is again obtained. 
Yet a further variation consists of having 
both capacity and inductance in parallel at 
the chassis ends of the tuned coils. 

All conventional tuners have an i.f. coil of 
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one of the two types just discussed mounted 
on the chassis of the tuner itself. This 
practice is extremely desirable because it 
enables a very short connection to be pro- 
vided between the anode of the mixer valve 
and the i.f. tuned circuit, thereby ensuring 
minimum lead length and minimum un- 
desirable "stray" capacity to chassis. 

The circuit of Fig. 72 (a), employing the 
double winding i.f. coil, has been very 
popular in the past. In currently made 
tuners, however, it is being largely superseded 
by the single winding arragement of Fig. 72 
(c). The single winding arrangement is 
particularly advantageous in miniaturised 
tuners, where space is at a premium. 

ensures that the conversion conductance/ 
oscillj|or voltage curve becomes flatter, as 
in Fj^ 73 (6), than that of Fig. 70. In con- 
sequence, reductions in gain given by 
oscillator voltages increasing above the 
optimum value are not so marked, and an 
easement in oscillator and coupling require- 
ments becomes possible. 

Another common manufacturing device 
consists of inserting a low-value choke in 
series with the screen-grid of the mixer, as in 
Fig. 73 (c). The presence of this choke 
enables a regenerative effect to occur at 
Band 3 frequencies, and it is stated that 
Band 3 gain is enhanced in consequence. 
When employed, the screen grid choke 

Bond-pass coils  A  

—"Fijwjnr 

R F ompllfier 
anode 

\ 
rtnwi 

^Oscillator c0'1 Oscillatory 

Coupling ■condenser 

Mixer 
grid 

Band-pass coils 
/ \ 

Osciliator^Afc. 
usciliatcr coil 

Rr amplifier 
anode Mixer 

Fig. 71 (a) The 
oscillator voltage is 
frequently applied to 
the mixer grid via a 
coupling condenser, 
as shown here. The 
value of the coupling 
condenser usually 
lies between 1 and 
3pF. (b) An alterna- 
tive type of coupling. 
In this case the 
oscillator coil is 
mounted in line with 
the bandpass coils to 
obtain an inductive 

coupling 

Mixer Variations 
It frequently happens that tuners employ 

variations on the basic mixer circuit of 
Fig. 69. A typical example is illustrated in 
Fig. 73 (a), the variation here being that the 
cathode of the mixer is returned to chassis 
via a resistor and decoupling condenser 
rather than by a direct connection. The 
advantage of the resistor and condenser is 
that the resultant cathode bias provided 
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consists of several turns of wire only. 

Noise 
A most important requirement of a tele- 

vision tuner is that its locally generated noise 
level must be kept as low as possible. 
Locally generated noise in television tuner 
stages is normally the result of three factors: 
random movement of electrons in resistors 
(thermal agitation noise), random variations 
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in the numbers of electrons arriving at the 
anode of a valve (shot noise), and induced 
currents in the grid wires of a valve by 
random variations in the anode current 
(induced grid noise).4 These three effects add 
together to cause a total noise voltage to 
appear in the anode circuit of the valve under 
consideration. It is usual, when discussing 
noise in valve stages, to assume that the noise 

In a sound receiver, internally generated 
noise makes itself evident as a hiss. In a 
television receiver noise makes itself evident 
as a speckled background to the picture, the 
effect often being described as "snow." If a 
television tuner is to operate efficiently with 
weak signals it is necessary that it should have 
a low noise level, so that snow is kept to a 
minimum. With modem high-gain tele- 

Fig. 72 {a) When a 
two-winding i.f. coil 
is employed in the 
tuner, connection to 
the main i.f. ampli- 
fier, or "strip," is 
often obtained via 
75 £1 coaxial cable, 
(b) The circuit of (a) 
forms a bandpass 
arrangement, the 
tuner i.f. coil being 
tuned by the capacity 
between mixer anode 
and cathode, and the 
first i.f. coil being 
tuned by the capacity 
between grid and 
cathode of the first 
i.f. valve. (c) A 
single-winding tuner 
i.f. coil may be con- 
nected up as shown 
here. The h.t. feed 
resistor normally has 
a value which is 
sufficiently high to 
prevent any effects 
on the tuned circuits, 
{d) The circuit of (c) 
may, once again, be 
shown as being a 
bandpass arrange- 

ment 
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is generated between grid and cathode even 
if this is not entirely true. 

4 F. Langford-Smith, Radio Designer's Handbook, 
4th edition, Iliffe & Sons, page 939. 
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vision receivers it is, indeed, the noise level 
of the tuner which ultimately defines the 
useful sensitivity of the receiver. 

The noise generated in the mixer stage of a 
tuner is normally considerably greater than 
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that generated in the grid circuit of a straight- 
forward r.f. amplifier. Television tuner 
designs always employ an r.f. amplifier 
before the mixer, with the result that the 
amplified signal passed to the grid of the 
mixer is sufficiently large in amplitude, when 
compared with the mixer grid noise level, to 
override the latter. The noise factor which 
then limits the useful sensitivity of the tuner 
is that appearing in the grid circuit of the r.f. 
amplifier. 

In practical tuners, attention is always paid 
in initial design to keep internally generated 
noise level at the r.f. amplifier grid to as low 
a level as possible. In many receivers, 
contrast and automatic gain control5 circuits 

5 To be discussed in a later article. 
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vary the gain of the r.f. amplifier by varying 
its grid bias. When this is done care has to 
be taken to ensure that r.f. amplifier gain is 
never reduced to so low a value that noise 
at the mixer grid becomes prominent on the 
signal passed to the i.f. strip. 

The Wobbulator 
In order to align the tuned circuits of tuner 

units it is customary to employ a frequency 
modulated signal generator (or wobbulator) 

Fig. 73 {a) In many 
tuners, the cathode of the 
mixer is not connected 
direct to chassis. Instead, 
a bias resistor and de- 
coupling condenser are 
inserted in series, (h) The 
presence of the cathode 
bias resistor causes a 
flattening of the conver- 
sion conductancejoscilla- 
tor volts curve, thereby 
easing oscillator voltage 
and coupling require- 
ments. This diagram 
should be compared with 
Fig. 70. (c) Band 3 gain 
can sometimes be en- 
hanced by inserting a 
small-value choke between 
the screen-grid of the 
mixer and its decoupling 

condenser 

and an oscilloscope. It is possible with the 
aid of these two instruments to obtain a 
visual presentation of the response curve of 
the tuner. 

Fig. 74 illustrates a typical wobbulator and 
oscilloscope set-up. The wobbulator output 
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is connected to an amplifier incorporating a 
number of tuned circuits; the output of the 
amplifier connects to a detector; and the 
output of the detector connects (via an 
amplifier in the oscilloscope) to the Y plates 
of the oscilloscope cathode ray tube. The 
wobbulator output is modulated in frequency 
at a constant rate. In applications of the 
type we are considering here the modulating 
source is usually the sine wave ax. mains 
voltage, suitably stepped down. The same 
modulating potential is also applied to the X 
plates of the oscilloscope. In consequence, 
the electron beam in the oscilloscope cathode 
ray tube moves from left to right at the same 
time as the frequency of the wobbulator 
moves from one end of its range to the other. 

To take an example let us assume that the 
tuned circuits in the amplifier of Fig. 74 are 
aligned to 100 Mc/s and that they provide a 
sharp rise in gain at that frequency. In order 
to examine the frequency response of the 
amplifier we could then adjust the wobbu- 
lator such that its output is modulated over 
the range 80 to 120 Mc/s. The change from 
80 to 120 Mc/s will occur during one half 
cycle of the 50 c/s modulating potential. We 
also adjust the oscilloscope such that the 
electron beam in its cathode ray tube moves 
from left to right during the same modulating 
half cycle. Turning to Fig. 75 we can now 
see the result which appears on the screen of 
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the oscilloscope cathode ray tube. At the 
left hand side of the display the wobbulator 
output is at 80 Mc/s and the amplifier, 
providing little gain at this frequency, causes 
little output to be passed to the Y plates of 
the oscilloscope. In consequence the beam 
suffers negligible upward deflection. As the 
wobbulator output approaches 100 Mc/s the 
gain of the amplifier increases, and more and 
more output voltage is passed to the Y plates 
of the oscilloscope cathode ray tube. Because 
of this the beam, as it travels to the right, 
becomes more and more deflected upwards. 
After 100 Mc/s the gain of the amplifier 
commences to fall and, as a result, the 
upward deflection of the oscilloscope cathode 
ray tube beam becomes less also. At 120 

Mc/s, where amplifier gain is low again, the 
beam suffers negligible upward deflection. 
As will have been gathered, because the 
wobbulator output has traversed the range 
80 to 120 Mc/s, and because the oscilloscope 
electron beam has moved from left to right 
in sympathy, the display traced out by the 
electron beam spot on the screen of the 
oscilloscope cathode ray tube is a copy of the 
actual response curve of the amplifier. 

There are several points which require a 
little further enlargement if the process we 
have just considered is to be fully understood. 
One of these is that, since the wobbulator 
frequency and oscilloscope X plates are 
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Fig. 74. A wobbulator and oscilloscope set-up. In practice, the output from the 
detector passes through an amplifier before application to the Y plates. Fig. 75. 
A typical r.f. amplifier response, as given by a wobbulator and oscilloscope. As 
described in the text, the cathode ray tube beam, in travelling from left to right, 
traces out the response curve. In returning from right to left it traces out the 
base line. {In practice, the response can just as readily be traced out from right 

to left, and the base line from left to right.) 



controlled by the sine wave 50 cys a.c. mains, 
the electron beam will similarly trace out the 
response curve of the amplifier as it returns 
from right to left during the second half cycle 
of the modulating potential. In practice this 
effect is a nuisance, this being due to the fact 
that it is a little difficult to make the two 
displays (one given by the beam moving 
from left to right and the other by the beam 
returning from right to left) exactly coinci- 
dent. In consequence, it is usual to cut off the 
connection between the detector and the 
oscilloscope during the second half cycle, 
with the result that a base line, corresponding 
to zero output from the amplifer, appears on 
the oscilloscope display. The process of 
cutting off the connection to the oscilloscope 
Y plates is, in practice, normally carried out 
by cutting off one of the valves in the Y plate 
amplifier, this process being sometimes 
referred to as "blanking." 

Another important point is concerned 
with the detector following the amplifier. 
The output of the amplifier, being at r.f., is 
not suitable for direct connection to the Y 
plates of the oscilloscope cathode ray tube. 
After detection, however, a voltage is 
obtained which is proportional to the 
amplifier r.f. output and this is quite suitable 
for application to the Y plates. It should be 
noted that the detector has to be connected 
correct way round to obtain the desired 
presentation. If reversed, the display on the 
oscilloscope cathode ray tube will become 
upside-down. The voltage provided by the 
detector varies during the modulating cycle. 
In consequence it may be treated as an audio 
frequency (having, however, somewhat low 
basic frequency components). Furthermore, 
it can be amplified by reasonably normal a.f. 
techniques, it being necessary only to use 
coupling condensers which are larger in value 
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than those appearing in conventional a.f. 
circuits. 

In order to obtain visual indication on the 
oscilloscope screen of "spot" frequencies, it 
is usual to insert markers into the wobbulator 
system. These markers are obtained from 
oscillators or signal generators whose fre- 
quencies are known. Fixed frequencies from 
either of these two sources are fed into the 
wobbulator or amplifier circuits at any 
convenient point before the output detector. 
When the wobbulator frequency passes an 
injected frequency the two beat together, 
causing a marker to appear on the display. 
More than one marker may be injected in 
this manner. In Fig. 75 there are two 
markers, one at 90 and one at 110 Mc/s. 

Test Points 
In order to enable external connections to 

be made to a tuner, it is usual to provide 

Fig. 76. Two typical 
test points 

what are described as "test points." These 
test points offer points where external con- 
nections may be made to the tuner circuits 
for purposes of alignment or test. 

Test points usually take up one of two 
forms. One form consists of a solid pin 
which passes through the chassis via an 
insulated mounting (see Fig. 76 (a)), whilst 
the other consists of an insulated wire passing 
through a hole in the chassis (Fig. 76 (6)). 
In both instances care is taken to keep the 
capacity between the test point and chassis 
to a minimum. 

What is referred to as a "grid test point" 
appears in all conventional tuners. This test 
point is usually connected direct to the grid 
of the mixer valve, and it can be employed 
for two processes: first, an oscilloscope Y 
amplifier may be connected to it, enabling 
alignment or test of the tuner circuits to be 
carried out with the aid of a wobbulator; 
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second, a signal generator, or wobbulator, 
may be connected to it so that the i.f. coil in 
the mixer anode circuit and subsequent i.f. 
coils may be aligned or tested. 

Dealing with the first purpose of the grid 
test point (in which we are, in the present 
context, more interested) it is possible, with 
its aid, to obtain the wobbulator and oscillo- 
scope set-up shown in Fig. 77 (a). The 
wobbulator output is connected to the aerial 
terminals of the tuner, whereupon a display 
showing the combined response of the aerial 
and bandpass tuned circuits appears on the 
screen of the oscilloscope cathode ray tube. 
We have already seen6 typical tuner bandpass 

and overall responses. During practical 
alignment it is usual to put the aerial tuned 
circuit out of use by such methods as 
connecting a low value resistor across the 

6 Fig. 66, Understanding Television, part 11, The 
Radio Constructor, November, 1958. 

JANUARY 1959 

tuned coil, whereupon the bandpass circuits 
may be initially aligned. The aerial tuned 
circuit may then be brought back into use, 
by removing the resistor, whereupon it can 
be adjusted for optimum overafi response. 

It was pointed out earlier in this article 
that a detector is necessary in a wobbulator 
set-up, so that the output of an r.f. amplifier 
may be presented in suitable form to the 
oscilloscope Y plates. When the mixer 
cathode is connected direct to chassis, as in 
Fig. 77 (a), an external detector is not 
necessary. This is because the grid and 
cathode of the mixer form a diode, and 
consequently enable a detected signal to be 

immediately available at the grid test point.7 

7 Actually, this detector action occurs only during 
the periods in the oscilloscope cycles when the grid is 
not made more negative with respect to cathode than 
the peak value of the applied signal frequency. 

continued on page 439 
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Fig. 77 (a) Employing a wobbulator and oscillator to examine the response curve 
of a television tuner. Since, in this case, the mixer cathode is connected direct to 
chassis no external detector is required. The decoupling resistor should be 
mounted very close to the grid test point, (b) A method of connecting the grid 
test point encountered in some tuners, (c) When a resistor is inserted in the cathode 
circuit of the mixer, an external detector is needed for wobbulator alignment. The 
very low value capacity shown here may, in practice, consist of the capacity 
between two insulated wires held close together. The resistor across the diode 

should have a value between 100 and 500 kQ. 
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An Easy 

SUPERHET 

By F. G. RAYER 

The average superhet often seems 
somewhat difficult for a constructor 
who has previously confined himself to 

straightforward t.r.f. receivers. However, 
some circuit simplification is possible without 
losing the main advantages of the superhet, 
and this reduces the components and wiring 
necessary. Very good results can nevertheless 
be maintained, and there is the added advan- 
tage that further circuits (such as that for 
automatic volume conttol) can be added 
later. 

A circuit which has been found to give very 
good results is shown in Fig. 1, and is 
employed in the receiver described here. 
A M.W. frame aerial, with L.W. loading 
coil, is used, with separate oscillator coils for 
each waveband. However, a ready-made 
coil pack was found to be satisfactory, as was 
the use of aerial coils instead of the frame and 
loading coil. Coils of any make will also 
function satisfactorily, and can therefore be 
used if to hand. 

A common 15kfl resistor is used for both 
fx. (frequency changer) and i.f. (intermediate 
frequency) stages, including the oscillator 
anode, and both valves have common cath- 
ode bias. This eliminates several resistors and 
condensers. The elimination of a.v.c. and the 
use of a double-diode, instead of the usual 
double-diode-triode, further simplifies con- 
struction. In all, these changes almost reduce 
to one-half the number of small resistors and 
condensers required. 

The 2k H potentiometer provides volume 
control. If a 5kn control is to hand, it will 
be satisfactory. A signal of very good quality 
is, of course, available from the double-diode, 
and the output valve is triode connected to 
take advantage of this. Such an arrangement 
gives .very satisfactory reproduction. If the 
extra gain is wanted, the screen grid may be 
wired to the h.t.+ line instead, without any 
other circuit changes. 
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Though simplification is in view, a mains 
transformer is used for h.t. as well as valve 
heaters, as this isolates the receiver from the 
mains. Good results can,be obtained with 
a 6.3V transformer for heaters only, a metal 
rectifier being employed instead of the 5Z4. 
But the usual precautions must then be taken 
against mains shocks: receiver chassis should 
go to the "Neutral" main, a non-reversible 
plug being desirable, and the set should be 
fitted in a wooden or other insulated cabinet, 
with chassis holding screws and knob grub 
screws recessed and covered with hard wax. 

Chassis and Baffle 
Fig. 2 shows the layout above the chassis. 

The speaker baffle is of 3-ply, approximately 
9in x Bin, and is mounted fin in advance of 
the front runner of the chassis, thereby 
leaving clearance for the small epicyclic ball- 
drive fitted to the tuning condenser. A 
bracket supports one end of the baffle. The 
other end is bolted to the mains transformer, 
which is in turn bolted to the chassis. This 
can only be done with a transformer having 
flanges for vertical and horizontal mounting. 
With other transformers, a second bracket 
may be necessary. An alternative is to screw 
the baffle inside the receiver cabinet, leaving 
sufficient flex for the receiver to be withdrawn. 
However, the set is more convenient to 
handle, as a single unit, when the speaker is 
fitted to the receiver. 

Any pair of 465 kc/s transformers will be 
satisfactory, but it must be checked that there 
is sufficient space for them near the speaker, 
and that the adjusting cores can be reached. 
For these reasons, miniature transformers 
are best, though larger types can be accom- 
modated. Some transformers have a lead 
issuing from the top for i.f. valve grid cap. 
With others, the connection has to be taken 
through the chassis from below. 

The baffle has a round aperture to suit the 
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Component List 

Five octal valveholders. 
Two 465 kc/s i.f.t.'s 
M.W. frame aerial; L.W. loading coil (see 

text) 
M.W. and L.W. oscillator coils with padders 

(Osmor, etc.) 
3-pole 2-way switch 
2-gang 500pF tuning condenser with trim- 

mers. (Small type) 
Ball drive and 3 knobs 
Fixed condensers: two 0.1 nF, two lOOpF, 

0.001 [iF, 0.01 ^F, BsxF 350V, 16ixF 350V, 
50^F, 50V. 

Resistors: 100 ohm i watt, 270 ohm 1 watt, 
15kn2 watts, 20k Q i watt, 50k fl i watt, 
250k D i watt, 500 ktl ) watt, 2k O poten- 
tiometer 

Mains transformer secondaries; 5V, 2A; 
250-0-250V, 60-70mA; 6.3V, L5A 

60-70inA smoothing choke 
6K8, 6K7, 6H6, 6V6 and 5Z4 valves, G or 

GT types 
P.M. speaker with transformer, primary 

5,000 H, 50mA 

diameter of the speaker cone. A 6in or 7in 
speaker is suitable. In view of the weight of 
this item, it can best be left off until most of 
the wiring has been completed. 

Under the Chassis 
Fig. 3 shows connections and components 

under the chassis. A small 2-gang tuning 
condenser is required, and it is bolted to the 
front runner. The average chassis will not be 
quite deep enough to allow the condenser to 
open, and four plywood "feet" are therefore 
bolted to rear and front runners, so that the 
moving plates of the condenser can open 
without fouling the bottom of the cabinet, 
when the receiver is resting in the usual 
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position. If a chassis is bent up from 
aluminium, the runners can be high enough 
to allow the condenser to open. The pro- 
jecting lug of the ball-drive must be secured 
against rotation by means of a long bolt and 
sleeve. 

The volume control is a type without 
switch, as it was more convenient to use a 
lead-through type of switch in the mains flex. 
A potentiometer with switch can be used 
instead if preferred, the switch being wired 
between transformer primary and mains plug. 

A spare tag on the 5Z4 holder is used for 
the h.t.+ line and speaker flex, the speaker 
transformer being mounted on the speaker 
itself. 
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In Fig. 3, "P" denotes primary connections 
for the i.f. transformers, and "S" indicates 
secondary connections. Some transformers 
have coloured leads; other have tags or stout 
wires. In all cases, the maker's instructions 
have to be followed, as no standard method 
of indicating connections exists. If tags are 
marked "Anode" and "H.T." these are wired 
up as shown. With the first transformer, the 
secondary may be marked "Grid" and 
"A.V.C." If so, the "A.V.C." tag is taken to 
chassis. The remaining transformer second- 
ary is taken to diode and diode load com- 
ponents. 

The letters "M.C." denote "metal chassis" 
and connections so marked are taken to 
solder tags suitably fixed to the chassis. 

Coil connections in Fig. 3 are for Osmor 
coils, which also require a M.W. oscillator 
padder (Pi) of 500pF, and a L.W. padder 
(Pa) of 150pF. Other coils will operate 
satisfactorily, but the maker's tag connecting 
data must be followed, and the appropriate 
padder values are essential, and may be 
different from those used with the Osmor 
coils. When the switch is in the M.W. 

position the L.W. loading coil (above 
chassis) is shorted out of circuit. 

If the gang condenser is not fitted with 
trimmers, two separate 50pF pre-sets can be 
used, each being wired from chassis to one 
section of fixed plates on the gang condenser. 

Adjustments 
Correct alignment is very necessary for 

optimum results, and adjustments can be 
made by ear, though the use of a meter will 
give more accurate indications. If a meter is 
used, positive is taken to chassis, and negative 
to the junction of 20k tl resistor and 0,01 u.F 

condenser ("Y"). A 
1mA meter with 20k G 
series resistor, or 0.1mA 
meter with 200k O series 
resistor, will suffice; or a 
voltmeter (preferably of 
10,000 ohms-per-volt 
rating) set to the 10V or 
25V range. 

If a signal generator is 
available, inject 465 kc/s 
at the fx. anode, and 
align i.f.t.'s. formaximum 
response. Failing a 
generator, tune in a local 
station, and adjust the 
transformers. No core, 
or trimmer, should come 
at the limit of its travel. 
If it does, re-adjust the 
other cores until this is 
overcome. With pre- 
aligned i.f.t.'s. only a 
very slight adjustment 
will be necessary. Final 
aligning of the f.c. 
anode circuit should be 
done with a station, or 
signal injected at the f.c. 
valve signal grid (top 
cap). 

The i.f.t.'s can then be 
left, as no further adjust- 
ment of them is required. 
The set is then tuned to a 
fairly low wavelength 
(high frequency) on the 
M.W. band, and the gang 

condenser trimmers are adjusted for maxi- 
mum results. A station of fairly high wave- 
length on this band is then tuned in, and the 
oscillator coil core is adjusted, in conjunction 
with the tuning knob, for best results. (If a 
M.W. aerial coil is used, instead of the fixed 
inductance frame, its core is adjusted for best 
results.) The procedure should be repeated 
a few times (trim at low wavelength, adjust 
core at high wavelength) until no further 
improvement is possible. If a particular 
station is required at maximum volume, 
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adjustment can be made with this station 
tuned in. (For example, trimming on 208 
metres.) 

After completing adjustment on the M.W. 
band, switch to Long waves and adjust the 
loading coil core for maximum volume. No 
separate L.W. trimmers are fitted as they did 
not seem to be justified. 

All adjustments should be made with a 
fully insulated tool. Only approximate 
alignment is possible with a metal blade. A 
suitable trimming tool can be made from a 
length of ebonite rod or the handle of an old 
toothbrush, filed to shape. 

The presence of the meter will cause some 
loss in volume, so it should be disconnected 
when alignment is completed. As mentioned, 
the 6V6 screen grid (g2, Fig. 3) can be taken 
to h.t. positive, if extra amplification is 
required. The anode bypass condenser may 
then be increased to 0.05(iF, if desired. 

Using A.V.C. 
The sensitivity of the receiver can easily be 

increased at a later date, by replacing the 
double-diode by means of a double-diode- 
triode. A suitable circuit for this purpose 
appears in Fig. 4. 

The 2k U volume control is replaced by a 
IMH potentiometer, wired as in Fig. 4. The 
first i.f. transformer secondary is transferred 
from chassis to a.v.c. line. Connection to the 
loading coil is similarly modified, together 
with this section of the switching. (If this is 
overlooked, the a.v.c. will be shorted out on 
the M.W. band.) If desired, alignment may 
now be accomplished with the aid of a 10mA 
or similar meter, with O.OluF condenser in 
parallel, wired in series from 2nd primary to 
h.t. +, adjustments being for minimum de- 
flection on this meter. 

Understanding Television continued from page 433 

In tuners employing this circuit all that is 
then necessary is to make the connection to 
the oscilloscope via a decoupling resistor of 
some 50 to 200k this resistor being fitted 
very close to the test point. The purpose of 
the resistor is to prevent the self-capacity of 
the leads to the oscilloscope upsetting condi- 
tions at the mixer grid. 

In some tuners the mixer grid leak takes up 
the form shown in Fig. 77 (6). This is usually 
done to ensure that even the low self-capacity 
to chassis of the test point is not directly applied 
between grid and chassis. Alternatively 
layout difficulties may prevent a direct con- 
nection between the mixer grid and the test 
point. Connections from the oscilloscope to 
the grid test point may in this case be made 
directly to the test point, the upper half of 
the grid leak functioning as a decoupling 
resistor. (In practice, however, the use of an 
additional external decoupling resistor, as in 
Fig. 77 (a), is a wise precaution.) A dis- 
advantage of the arrangement of Fig. 77 (b) 
is that it is difficult to inject signals into the 
mixer grid for alignment of i.f. coils, the 
upper half of the grid leak offering consider- 
able series impedance. In some tuners this 
difficulty is overcome by temporarily connect- 

ing direct to the internal grid wiring by some 
form of special adaptor. 

When the mixer employs cathode bias, as 
in Fig. 73 (a), the grid and cathode do not 
form a diode and an external detector is 
necessary. A typical detector circuit is shown 
in Fig. 77 (c), this being connected directly 
to the test point via a very low value capacity 
(around IpF) to avoid upsetting mixer grid 
operating conditions. Frequently, it is 
possible to obtain sufficient coupling by 
holding an insulated wire from the detector 
close to the test point. 

A second test point commonly encountered 
in television tuners is the anode test point. 
This is connected direct to the anode of the 
mixer and offers a convenient connection by 
means of which the anode i.f. coil in the tuner 
may be put out of use with a low value 
resistor during factory or service alignment 
of the first coil in the i.f. strip. We shall 
examine the technique employed here when 
we deal with i.f. tuned circuits. 

Next Month 
This concludes our discussion of the 

television tuner unit. Next month, we shall 
carry on to the i.f. strip. 

MS4 Silicone Compound 

In the December issue (page 343), it was 
stated that the above compound was to be 
obtained from Holiday & Hemmerdinger 
Ltd. We have now been informed by this 
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company that they are only able to supply 
industrial users and radio retailers. Readers 
may obtain supplies from component retailers 
at 7s. 6d. per one ounce tube. 
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TEST EQUIPMENT 

A TRANSISTOR 

C-R BRIDGE 

by B. Shaw 

The apparatus described here was 
designed to meet the need for a small 
portable instrument which could be 

carried in the pocket. Resistors and capaci- 
tors may therefore be checked when pur- 
chased, and it should prove useful to the 
serviceman when checking apparatus away 
from his workshop. No claim to great 
accuracy is made, but this should be sufficient 
for most purposes. Power requirements are 
very small, about 4.5mA at 3V. The two 
U16 Penlight cells should last almost as long 
as their shelf life, the unit only being switched 
on while a reading is being taken. 

The circuit is shown in Fig. 1, and it will 
be seen that TRi and TR2 operate as a multi- 
vibrator and generate a square waveform of 
about 2.5V peak-to-peak at a frequency of 
about 5kc/s. This signal is coupled through 
C9 to the bridge circuit consisting of R7 and 
the standards, which latter are selected by the 
switch S2 and the correct choice of test leads. 
The frequency may be lowered by increasing 
Rj and R4, or raised by reducing Ci and C2 
—but a fairly high frequency gives a better 
balance point, especially when testing small 
capacitors. The output from the bridge is 
passed through the high impedance winding 
of a miniature output transformer Ti, which 
is the type used in battery portables with a 
ratio of 60 : 1, and the low impedance 
winding feeds the signal into the base of 
TRj via C3. 

This transistor is stabilised by the feed-back 
resistors R5 and Rg, C4 being necessary to 
prevent negative feed-back which would 
otherwise greatly reduce the gain of this 
stage. The bridge is balanced by adjusting 
R7 to obtain minimum signal in the earphone. 
The latter is a single low-impedance earphone 
of the balanced armature type, in the writer's 
case—about 300 d.c. resistance—these being 
readily available on the surplus market. A 
pair of 40000 impedance 'phones was tried, 
but there was little improvement in the 
performance. A deaf aid insert earpiece 
could also be used. 

440 

It is usually recommended that the poten- 
tiometer of a bridge circuit be of fairly large 
diameter, but since the object of this design 
was compactness, the size has to be limited. 
In the writer's case, R7 is a linear wirewound 
type of 5k O resistance, made by Radio- 
spares, and it is of just under Ifin. dia. This 
is the largest size which may be accommo- 
dated on the tag board, but slightly smaller 
diameter potentiometers would be satis- 
factory. 

The switch S2 is a Yaxley type 1-pole 12- 
way, with the stops bent up so as to limit 
the rotation to eight positions. C3, C4 and 
C9 are 25ij-F 25V wkg. electrolytic capacitors. 
Lower capacities would no doubt be quite 
suitable, but 25[iF are readily obtainable. 

The standards used were high stability 1 % 
or 2% resistors and 1 % silver mica capacitors 
for the 100 pF and 1000 pF ranges. For the 
0.01 (iF and 0.1 [iF ranges it is either necessary 
to obtain a 0.0 luF of about 2% tolerance, 
or to get someone to check a number of 
ordinary capacitors and to select an accurate 
one. This having been done, a series of 
0.1 [xF capacitors can be checked on the 
0.01 u.F range and an accurate one selected. 
Note that the lOOpF standard is not fitted 
until the bridge is almost completed. All 
resistors may be of the lowest wattage 
available. The transistors used in the original 
were Mullard OC71 as these were to hand, 
but any equivalent type should be quite 
satisfactory. 

Constructional Notes 
The complete bridge is built on a Tin long 

tag-board about 2in wide, containing 36 tags 
15 of which are removed. Owing to slight 
variations which may occur between com- 
ponents, it is advisable to start construction 
by laying out the main components on the 
tag side of the board commencing with Ti on 
the left (Fig. 2). C4, Si, C3, S2 and R7 are 
then added with the minimum of space 
between them. The space on the right end 
of the board is then used for wiring the 
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oscillator. Do not be tempted to space things 
out more, thinking that the oscillator com- 
ponents do not take up much room, because 
the battery is placed beneath this section. 
Next drill the holes for Si, S2 and R7, and 
fix these components in position, and drill 
the holes for the 4 grommets and insert them. 
The three wires on the top of the tag-board 
as shown in Fig. 3 are now soldered in 
position. 

The oscillator components are then wired 
to the board. C9 (which is omitted from 
Fig. 2 for clarity) is then wired from the lower 
tag of R7 to the collector tag of TR?, the 
positive lead being to the potentiometer R7. 
Next connect C4, C3, R5 and Rg in position, 
and take the transformer leads to their 
appropriate tags. All the remaining wiring 
may now be added, including the standard 
resistors and the standard capacitors Q and 
C7 (if a close tolerance component is available 
for C7). 

The test leads should be of flexible p.v.c. 
covered wire, red for the outer leads and 
black for the centre one, these being ter- 
minated with crocodile clips. The transistors 
are now soldered in position, using pointed- 
nosed pliers as a heat shunt to prevent heat 
travelling up the leads and damaging the 
transistors which are secured to the tag-board 
by thread. The earphone may now be 
soldered into the circuit, and the bridge 
connected to a 3V battery with a milliam- 
meter in one lead. The wiring should now be 

carefully checked, as faults could prove 
expensive in transistors. On switching on, a 
whistle should be heard in the earphone, and 
the current should be about 4.5mA, although 
this will vary with the transistors. 

The front panel may now be made and 
fitted (Fig. 5), and the multiplier dial glued 
in place. The scale must now be calibrated 
by means of external standards. If an 
accurate resistance box is available this is an 
easy matter; if not, a set of six 1 % tolerance 
resistors of the following values may be used; 
IkO, 2kQ, 3kQ, 4kn, 1000 and 5000. 

These resistors will give calibration points 
on the scale from 1 to 10 when using the 
IkQ range, and from 1 to 0.1 when using 
the 10kn range. The 1000 and 500f! 
resistors give the 0.01 and 0.05 marks on the 
lOktl range, and 5k O and lOkO give the 50 
and 100 marks on the 1000 range, the worst 
error possible being 4%. 

The next step is to select a "standard" for 

the lOOpF range, and to do this it is first 
necessary to place a lOOpF 1 % capacitor 
across the capacitor test leads, and a lOOpF 
trimmer in the position of Cj. Obtain the 
balance point, and adjust the trimmer to get 
this to occur at unity on the scale. It may 
be necessary to place a small capacitor across 
this trimmer to increase its value. If there is 
room, this trimmer may be left in the circuit; 
if there is not, one or more fixed capacitors 
must be put in its place to obtain the correct 
value. In the writer's case this was a lOOpF 

Below-chassis view of Transistor C-R bridge 
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in series with a 365pF. The eftect of stray 
capacities on the other ranges may be 
neglected. It will be seen from Fig. 2 that 
C7 was a miniature component, this having 
been matched with the rather large com- 
ponent which was 2% tolerance. 

Jk 

W. y \ V /X 

1 

Stick sharpened to a right angled edge, 
when hammered into partly formed box, 
bends sides up vertically. 

F,G-7 MS SO 

The multiplier scale, as were all the other 
markings, was marked in indian ink on white 
plastic, and then given a coat of clear varnish. 

The case was constructed from 18 s.w.g. 
aluminium, as shown in Fig. 6. For a case 
of this size, a neater job is obtained not by 
folding the corners over, but by joining them 
edge to edge, and retaining them at the 
corners by a single screwed or riveted angle 
piece, and then closing the edges together 
with light taps of a hammer. The sides are 
first bent up as far as possible in a vice, and 
then forced into the final position with a 
wooden block as shown in Fig. 7. The box 
is then given a coat of black or grey under- 
coat and finally a coat of black crackle paint. 

The two pen cells are bound together at 
the ends with Sellotape and held to the side 

NEW MULLARD PAMPHLET 
Mallard Ltd., Milliard House, Torrington Place, 

London, W.C.I, now have available to readers, free and 
post free, an 8-page pamphlet entitled "Valves and 
Semi-conductors for the Radio Amateur." Attractively 
produced on heavy art paper, it lists the essential data 
on the following types of valves, voltage amplifying pentodes, output pentodes, triodes and double triodes, 
rectifiers, frequency changers and the EB91 double 
diode. The semi-conductor data covers the vanous 
types of both germanium diodes and germanium 
junction transistors. A valve equivalents table and a 
transmitting valve section, together with a most useful 
transmitting valve chart, is also included. The latter 
chart has been compiled to acquaint amateurs with the 
range and scope of transmitting valves available for communication purposes, and to facilitate the selection 
of suitable types for given applications. 
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of the case, beneath the oscillator, by a small 
Terry clip which fits round one cell. The 
battery leads should be about 6in long, and of 
flexible wire to facilitate battery replacement. 

If the above work is carefully carried out, 
the reader should possess a very useful piece 
of equipment, and will probably wonder how 
he managed without a bridge before. All 
resistors and capacitors should be checked 
before inclusion in any apparatus, as even 
new components have been found to be 
faulty on occasions, and early discovery may 
save hours of fault finding. 

The balance point will probably be 
indistinct for resistors above about 100k O, 
and this is the highest value that can be 
checked with accuracy. Even the smallest 
capacitors give quite a sharp balance point. 

Finally, a useful source of a.f. signal is 
available between the outer test leads, and 
this might prove handy for testing amplifiers 
and the a.f. stages of radio sets; but for these 
uses, make sure that there is no possibility 
of either a direct connection to a live point 
in the apparatus, or of a voltage surge which 
would destroy the transistors. 

List of Components 
Capacitors 

Ci, C2 0.0 l uF Hunts miniature. 
C3, C4, C9 25uF 25V Electrolytic 
C5, C6, C7, Cg Standards (see text). 

Resistors 
Ri, Rj IkO iW 
Ra, R4 22k a }W 
R5, Re 33k a iW 
R8, R9, Rio Standards IkO, lOkfl, 
lOOkQ, 1 or 2% 
R7 5k fl wirewound potentiometer, 
Radiospares. 

Miscellaneous 
Ti Miniature output transformer, 60 ; 1 
TRi, TR2, TR3 OC71, Mullard 
36-tag tag-board 
51 1-pole on/off switch 
52 1-pole 12-way Yaxley type 
3 crocodile clips 

PRICE CORRECTION 

In the advertisement of Messrs 
T.R.S. Radio Component Specialists, 
on page 393 of the December issue, 
we inadvertently published the price 
of the BAND III TV CONVERTER 
as £13.19.6. This should, of course, 
have read £3.19.6. 

THE RADIO CONSTRUCTOl 

RECORDING 

U L L A R D 

TAPE 

AMPLIFIER 

"Type C" ■ 

PART 3 Described by R. WEBB 

The H.F. Oscillator Stage (lAa, b, Type ECC82) 
Tagboard No. 4 should be assembled, the 

following components being fitted as shown 
in Fig. 13: C19 (O.OOSpF), R26 (4.7k O), C20 
(O.OOSpF), R28 (4.7k 12), R23 (27kn), C15 
(47pF), R21 (56kn), Cie (100pF), R22 
(56k Q), Cn (47pF). 

The completed tagboard should be bolted 
to the chassis in the position indicated in 
Fig. 16. The record/playback and erase co- 
axial sockets should be connected to the 
record/playback switch SA, care being taken 
when soldering to avoid overheating the 
plastic insulant. The record/playback socket 
should be joined to position 5 of the section 
SA4 and the erase socket should be wired to 
position 8 on SA5. 

When you come to fit the type WF1388 
transformer, you will probably find that any 
ready punched chassis you buy will have a 
single hole fin diam. drilled for the trans- 
former type used on the earlier versions. It 
will then be necessary to drill the two (6BA 
clearance) fixing holes for the WF1388. They 
are spaced ftin apart and can be placed 
equidistantly either side of the existing iin 
hole. A two-way tagboard can conveniently 
be mounted on one side to which can be 
anchored the orange lead and the bias lead 
required. 

On wafer 3 of the record/playback switch 
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SA, position 6 should be connected to 
position 2 and the connection continued to 
position 9. Position 9 should be earthed at 
the tag (the second direct connection to the 
chassis) at the erase head socket. 

Can Y«llow 

"29 
ya Red 

L_n26 Pos, 1, SA7 

Earth Tag 

Clf 

"-18 
Pos 3- SA.- 

ij—I CI5 I}—*, 
iV-OaO-y 

£ 
JSlH—* 
ISzII!—f' 

FIG.13. 
Tog board No.4. MSTO 
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The end of C15 (47pF) on tagboard No. 4 
nearer to the erase head socket should be 
connected along the path shown in Fig. 16 
to the end of Cu (0-l(i.F) on tagboard No. 3 
furthermost from the V3 valveholder. The 
junction of Cn (47pF) and R22 (56k Q) on 
tagboard No. 4 should be connected to 
position 3 of switch section SA4. From 
position 1 of switch section SA7 run a lead 
to the nearest, or free, end of R26 (4.7k O). 

in C28 (2,200pF), shown in Fig. 13 (a) but 
omitted from Fig. 2 in the November issue, 
between pins 1 and 6 on valveholder V5. 
Also wire C29 (O.SnF 350V) capacitor be- 
tween the tagboard for the orange lead and 
the earth tag. This capacitor also was 
omitted from the circuit diagram and the 
component list. 

From the earth tag near the erase socket, 
wire in R29 (22kQ) to nearest end of R28. 

... 

Yellow O SV.olet 

% 

i ^ Wnte t 

■-sc 1 m ti 3D 

1 

T 
FIG.I3A 

The complete Bias Oscillator Circuit 

^Yallow 

> Ped 

Col lore ft Brene/I 

I c.*, l^" -II 50pF 

flft 
cia 
120pF 

Lone 
Fl8.47pF) 

Erase 

isopF 

FIG I3B 
The arrangements for obtaining the larious Erase and Bias Currents. 

Truvox 

Connect R27 (22k O) between position 11 of 
SA7 and the earth tag. Run on lead from 
the junction of R23 Qg to the earth tag. 

On valveholder V5 link pins 3 and 8 
together and also pins 4 and 5 together. Wire 
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Connect a wire between Pin 2 of V5 and the 
junction of R28, (4.7k O) and R29 (22kfl) and 
one between pin 7 of V5 and position 11 on 
SA7. 

From pin 8 on V5 fix R37 (6800, 1 watt) 

THE RADIO CONSTRUCTOR 

and C21 (0.1 .uF) to the earth tag used for 
R27 and R29. 
The H.F. Transformer Connections 

Run the brown lead on the h.f. transformer 
to pin 1 on V5. 

Run the red lead to the free end of C19 
(O.OOSnF). 

Join positions 7 and 8 on switch wafer 
SAg and continue lead to the orange lead 
which should be secured to one tag of the 
2-way tagboard. 

Join the yellow lead to the free end of C20 
(O.OOSirF). 

Join the green lead to pin 6 on V5. 

and the grey lead. This can best be 
accomplished by running a lead from 
the junction of R22 (56k 11), C17. 
(47pF) to a stand-off insulator placed 
near the WF1388 transformer. Cis 
(56pF) can then be fixed between the 
insulator and the lead required on the 
transformer at the tagboard. A lead 
should then be run from the junction 
of Cis and the bias lead to the erase 
socket. 

(ii) Truvox.—For this high impedance 
head connect a lead from the white 
lead to position 8 on switch SA5. 

TABLE I 

Point 
of 

Measurement 

Voltages (V) 
D.C. 

Range of 
Avometer* 

(V) 

(a) 
SA in Record 

position 

d) 
SA in Playback 

position 

C4 
C7 
C12 
C100 
C101 

163 
190 
250 

<350 
300 

163 
190 
250 

<350 
300 

1,000 
1,000 
1,000 
1,000 
1,000 

Vi 
(EF86) 

Anode 
Screen grid 

Cathode 

50 
60 

1.4 

50 
60 

1.4 

1,000 
1,000 

10 

V2 
(EF86) 

Anode 
Screen grid 

Cathode 

60 
90 

1.5 

60 
90 

1.5 

1,000 
1,000 

10 

Anode 
Screen grid 

Cathode 

110 
140 

2.6 

110 
140 

2.6 

1,000 
1,000 

10 

V4 
(EM81) 

Anode 
Target 

40 
145 

0 
0 

1,000 
1,000 

V5 
(ECC82) 

(a) Anode 
Cathode 

290 
14 

290 
12 

1,000 
100 

(6) Anode 290 290 1,000 

♦ Resistance of Avometer; 
l.OOOV-range, resistance = 20MQ; 

lOOV-range, resistance = 2Mn; 
lOV-range, resistance == 200kfi. 

Run the blue lead to position 9 on switch 
wafer SA5. 

The remaining leads, violet, grey and white 
are selected for the various playback and 
erase heads as follows:— 

(i) Collaro and Brenell.—For the low 
impedance heads connect a lead from 
violet to position 8 on switch SA5. 
Cis (56pF) is connected between the 
junction of R22 (56k O) and C17 (47pF) 
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Cis becomes in this case 180pF and is 
connected from the grey lead as (i) 
above. 

(iii) Motek.—For this head both erase and 
record are connected to the grey lead 
but Cis, this time 120pF, is in series 
with the record head. 

(iv) Lane.—This head uses the same 
arrangement as in (iii) above but Q 8 
becomes 47pF. 
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Fig. 13 (b) illustrates the several arrange- 
ments pictorially. 

T 
Playb 

(Signal ft 

Tape speed 
(in./sec) 

ABLE II 
ack Sensitivit 
equency = 5 

Input 
(mV) 

y 
cc/s) 

Output 
(mV) 

15 

7i 

3i 

5.5 

2.4 

1.0 

300 

300 

300 

holder and the stand-off insulator close to 
the valveholder. R24 (560k O) should be 
joined between pin 7 of the holder and the 
stand-off insulator. A lead should be taken 
from the insulator through the rubber 
grommet, under the internal screen c to 
position 3 of switch SAg. 

The H.F. Oscillator Coil 
The instructions included in the ECC82 

stage for wiring in the h.f. oscillator coil 
apply to the Mullard Ferrox-cored trans- 
former type WF1388. Whereas the complete 
circuit diagram given in Part 1 shows three 
secondary terminations the final version 
includes extra tappings in order to accom- 
modate certain tape heads. This was the coil 
used in the prototype amplifier and was found 
suitable for the heads fitted to the following 
tape decks; i.e. Collaro, Brenell, Motek, Lane 
and Truvox. 

Fig. 13 (a) shows the various secondary 
tappings available. 

TABLE HI 
Bass Boost 

Signal frequency=40 c/s 
(Output voltage for 5 kc/s = 50mV) 

Tape 
speed 

(in/sec) 

Voltmeter 
reading 

(V) 

Output 
boost 
(dB) 

15 2.3 33 

7i 1.0 26 

3f 0.36 17 

Test Instructions and 
Performance Characteristics 

The four tests outlined below are intended 
as simple, yet quite effective, checks for the 
combined record/playback amplifier. 

The values given in the various tables and 
figures were obtained from the prototype 

b m 
^ -S 

occ 3 OOO 
F G. 14 

£ 

7^IU/SEC 

,000 FRFQUENCY (c/s) 

MS72 

The EMM Stage 
The resistor R25 (150kn) should be con- 

nected between pin 9 of the EM81 valve- 

amplifier, using Collaro record/playback 
and erase heads. The bias current used 
throughout was 1.0mA at a frequency of 
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60 kc/s, and the erase head voltage was about 
25V, again at a frequency of 60 kc/s. 

Test I—D.C. Voltages 
The d.c. voltages at points in the equipment 

should be tested with reference to Table I. 
The results shown in this table were obtained 
using an Avometer, Model No. 8. 

Test 11—Amplifier on Playback 
Two pieces of equipment are required for 

this test: 
(1) A signal generator covering a frequency 

range from 20 c/s to 20 kc/s; 
(2) A valve voltmeter covering a frequency 

range from 20 c/s to 20 kc/s. 
The record/playback switch SA should 

be in the playback position. A signal from 
the generator, having a frequency of 5 kc/s, 
should be applied to the record/playback 
socket (which normally accommodates the 
connection plug from the record/playback 
head). The consequent output signal should 
be measured on the voltmeter at the output 
socket. 

The input voltage should be adjusted to 
give an output voltage at the output socket of 
300mV for each tape speed, and the input 
required for this output should be noted. 
The voltage readings that should be obtained 

the signal measured is not composed mostly 
of hum. It is advisable, therefore (a) to use 
screening cans on the three EF86s, (b) to 
screw on firmly the base of the amplifier, 
and (c) to use coaxial cables for the connec- 
nections to the measuring equipment. 

TABLE IV 
Treble Boost 

(Output voltage for 1 kc/s=15mV) 

Tape 
speed 

(in/sec) 

Signal 
frequency 

(kc/s) 

Voltmeter 
reading 

(mV) 

Output 
boost 
(dB) 

15 17 84 15 

74 12 150 20 

31- 5.5 100 16.8 

The input voltage at 5 kc/s should be 
varied until the output voltage drops to 
50mV. The frequency of the signal should 
then be reduced to 40 c/s and the values of 
boost listed in Table III should be observed 
at the output socket. 

The bass boost characteristics for the 
three tape speeds are shown in Fig. 14. 

■- =1 | 

- 

 1— 7 Jjr IN7SEC \ \ 
L-J - A , 3 St c 

—i 
t 

h 
-t 7 

V 
A / 

J / / 

300 1000 
fig. 

3000 10,000 FREQUENCY (c/s) 

MS75 

are given in Table II. Test III—Amplifier on Record 
For operation at such high sensitivities. The instruments required for this test are: 

great care should be taken to ensure that (1) A signal generator covering a frequency 
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range from 20 c/s to 20 kc/s; 
(2) A valve voltmeter* covering a frequency 

range from 20 c/s to 20 kc/s. 
The record/playback and erase heads 

should be connected to the appropriate 

net 

ECC 82 
39 A 

Nova! Base 

net 

9-2 

k,q 

Direction / yEM81 
of Viewing.' Nov^ase 

h 

93 
92-  91 

EF86 
B9A 

Nova I Base 
FIG. 17 M575 

{Note: Fig. 16 was given in last month's 
issue.) 

sockets in the amplifier, and the equipment 
should be switched to the recording 
condition. 

A signal at 1 kc/s should be applied from 
the generator to the radio input socket. 
The magnitude of this signal should be such 
that an output of 15mV is obtained at the 
output socket. 

The boost indicated in Table IV should 
be obtained at the appropriate tape speed 

TABLE V 
Recording Sensitivity 

Signal frequency =1 kc/s; 
Tape speed =15, 1\ or 3iin/sec; 
Voltage at anode of V3=15V; 
Microphone input =0.5mV; 
Radio input =65mV. 

♦ For accurate results, two separate pieces of p.v.c. 
covered wire are recommended for the connections to 
the valve voltmeter. A coaxial cable may result in 
considerable errors in the measurments because of the 
parallel capacitance which is introduced. 

when the signal frequency is altered to the 
value shown in the table. 

The treble boost characteristics for the 
three tape speeds are shown in Fig. 15. 

Values for the recording sensitivity for 
an output voltage measured at the anode 
of V3 (EF86) are given in Table V. A test of 
the recording level indicators should show 
that the EM81 "closes" for each speed with 
approximately 15V at the anode of V3. 

An alternative method of checking the 
recording amplifier is possible; for each tape 
speed, the voltage developed across a 500 
resistor connected in series with the recording 
head can be observed for the full range of 
signal frequencies. The response figures so 
obtained should agree with the values 
obtained with the prototype amplifier under 
the section "Performance Characteristics." 
For these observations, it will be necessary 
to disconnect one end of resistors R26, R28, 
otherwise only the bias signal will be mea- 
sured. 

Test IV—Bias Level 
For this test, two pieces of equipment are 

required; 
(1) A valve voltmeter which will indicate 

accurately at frequencies of up to 
70 kc/s; 

(2) A resistor of 50 Q. 
The resistor should be soldered in series 

with the earthy end of the record/playback 
head, and the voltage developed across the 
resistor, with no input signal, should be 
measured with the voltmeter. 

The voltage developed across the resistor 
should be 50mV, which corresponds to a 
bias current of 1.0mA flowing in the 50 Q- 
resistor. 

Power Pack Circuit Description 
The Circuit Diagram for a Power Unit 

suitable for use with the Type C tape 
amplifier is given in Fig. 18. The re- 
quirements of the unit are that it should 
provide (i) a d.c. voltage of 300V at a current 
of 50mA, and (ii) an a.c. voltage of 6.3V at a 
current of 2A. 

Any of the mains transformers suggested 
for use either with the "low-loading" version 
of the Mullard 5-valve 10-watt High Quality 
Amplifier, or with the Mullard "3-3" Quality 
Amplifier will be suitable for this unit. The 
specification for this transformer is: 

Voltage Current 
tappings rating 

Primary 10-0-200-220-240 
Secondaries 300-0-300 60mA 

3.15-0-3.15 2A 
0-6.3 1A 

The choice of rectifier will depend on the 
tape deck used. Normally, the Mullard full- 
wave rectifier, type EZ80, will be suitable. 
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T2 

Fig. 18 —POWER 
UNIT CIRCUIT 0 
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60mA 
300V 
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CIOOS SCIOI 
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WIRING KEY 
HEATER WIRING 
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Fig- 19—POWER UNIT ASSEMBLY AND WIRING DETAILS 
M576 
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However, with tape decks that use electrical 
braking for the tape transport system—the 
Truvox, for example—it is essential that the 
Mullard type EZ81 be used, so that the 
current of 150mA which is required for the 
short braking periods can be supplied. 

If the EZ80 is used, the series resistance 
in each anode circuit of the rectifier must 
be at least 215a; if the EZ81 is used, the 
minimum series resistance is 2000 for each 
anode. Very few transformers meeting the 
specification given above will have a total 
winding resistance less than these minimum 
requirements, but should it be lower, a series 
resistance large enough to make up the 
minimum should be added to each anode 
circuit. 

Chassis Assembly and Wiring Details 
The chassis consists of one piece of 16 

s.w.g. aluminium sheet to dimensions shown 
in Fig. 19. 

The drawing shown in Fig. 19 illustrates 
a mains transformer of the inverted mounting 
type. If a different type is used, it will be 
necessary to drill grommet holes to enable 
the leads to be taken through the chassis. 

The wiring of the power unit should be 
accomplished quite easily by referring to the 
wiring diagram of Fig. 19. 

To avoid unnecessary expense, input and 
output plugs have not been used: securing 
clips suffice to anchor the mains and h.t. 
leads. The pilot lamp is also an optional 
component. 

It is very important when wiring the 
electrolytic capacitor to ensure that the 
correct section is used as the reservoir 
capacitor Cioo- The section which is identi- 
fied as the "outer," or else marked with a 
red spot, should be used for this component. 

The amount of series resistance Rt con- 
tributed at each anode by the transformer 
is: 

Rt=Rs+n2Rp, 
where Rs=the resistance of half the 

secondary, 
Rp=the resistance of the primary, 

and n=the ratio of the number of 
turns on half the secondary to 

the number of turns on the 
primary. 

If Rmin is the minimum resistance needed 
in each anode circuit (215 H or 20012 for the 
EZ80 or EZ81 respectively), the value of the 
resistance R that it may be necessary to add 
to each circuit is: 

R = Rmin Rt. 
The values of the dropper resistors Rioo 

and Riot should be chosen to give a potential 
of less than 350V across the reservoir capa- 
citor Cioo and a potential of 300V across 
Cioi respectively. It may be found that the 
resistor Rioo is not needed in the power unit. 

Components List for the Power Unit 
Cioo and Cm, 50 + 50pF electrolytic capa- 

citor. 
Working voltage rating =350V d.c. 
Min. ripple current rating= 100mA. 

Rioo. Value to give less than 350V h.t. across 
Cioo- (Unnecessary in prototype.) 

Rioi, value to give 300V h.t. across Cm- 
(82012, 3W, wire-wound resistor used in 
prototype.) 

B9A valveholder McMurdo BM9/U. 
Rectifier, Mullard type EZ80 (EZ81). 

T2 Mains transformer. One of the following 
commercial types would be suitable: 

Manufacturer Type No. 
Elstone MT/3M 
Gilson W0839 
Hinchley 1442 
Parmeko P2631 
Partridge H300/60 
Wynall W.1547 

Input securing clip. Hellerman P clip, 
3180/5B. 

Output securing clip. Hellerman P clip, 
3180/3B. 

Mains switch. Bulgin 2-way, S300. 
Fused voltage selector. Clix VSP393/0, 

P62/1. 
Fuseholder. Belling Lee Minifuse L575. 
FSi, 1A Fuse 
FS2, 200mA Fuse 
LP, pilot lamp (optional), 6.3V, 0.3A. Bulgin 

D180/Red ' 
Chassis 4in x 7in x 2in deep. (2 or 4 sided) 

NEXT MONTH . . . 

The "SOLAR THREE" Light Cell Transistor Receiver 

★ Small and compact 
★ Ferr/te rod aerial 

★ Portable 
ic Will work from any light source 
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RADIO 

The New 

TRANSEVEN 

A 7-TRANSISTOR 

RECEIVER FOR THE 

HOME CONSTRUCTOR 

PART described by JAMES S. KENT 

Most home constructors who have 
dabbled with transistor circuits, 
especially the simple two- and three- 

transistor receivers, sooner or later aspire to 
build the more complex superhet circuit, 
several designs of which are currently offered 
on the market. The one about to be de- 
scribed has been specially prepared to allow 
of easy construction in four distinct and 
simple-to-follow stages. This allows those 
with no great experience of radio construction, 
and only a few simple tools, to successfully 
complete the receiver with a minimum 
expenditure of time and trouble. 

From the photograph of the completed 
receiver, shown herewith, it will be seen that 
the whole forms a very compact assembly, 
and the attractively designed case gives the 
appearance of a professional receiver. 

Circuit 
This is shown in Fig. 1, from which it will 

be noted that a slab-type Ferrite rod aerial 
is incorporated in the design, this being the 
Repanco type FS2. The receiver is switched- 
tuned to 3 preset Medium wave frequencies 
and one on the Long wave band. On the 
preset Medium wave positions, the values of 
the capacitors C15, Qg, C17 and Cig respec- 
tively, as given in the component list, will 
give the MW1 position a coverage from 200 
to 280 metres {Note: Not all r.f. transistors 
will operate down to 200 metres), the MW2 
position of the switch will give a coverage of 
from 290 to 350 metres, and the MW3 
position covers from 410 to 450 metres. 
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Should the desired station be outside the 
wavelength ranges given above, the following 
table gives the values of capacitors for all 
sections of the Medium wave band. 

C15, Cm C17, Cig Coverage 
65pF 65pF 290 to 350 metres 
75pF 75pF 320 to 380 metres 

150pF 150pF 410 to 450 metres 
200pF 150pF 435 to 480 metres 

The values given for Ci and C4 are for the 
Light Programme on the Long wave band. 

The frequency changer transistor TRi 
should be a type designed for this position, 
though a selected white spot equivalent may 
be used where so desired. The Repanco 
combined oscillator and 1st i.f. transformer 
type OT1 has been specially designed to 
function with all types of r.f. transistors and. 
in order to achieve this, Rn has been included 
as a stopper to regulate the amplitude of the 
local oscillator. The final value of this 
resistor, however, should be determined by 
experiment when the receiver has been com- 
pleted, thus allowing for the individual 
characteristics of the transistor used in the 
first stage. The value of R17 which is given 
in the component list as 56£2 is an average 
one. In some cases it may be necessary to 
short the resistor out altogether and again, 
in others, it may be required to increase the 
value to as much as 1200. The optimum 
value should produce the maximum output 
without spurious oscillations being present. 

The values given for R19, R20 and R21 
respectively are again the average values. 
The final values should be determined 
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experimentally as with Rn above. With 
some r.f. transistors, these resistors may be 
as low as 2k O, while with other transistors 
they may not be needed at all. 

The output of the frequency changer is 
applied to the first i.f. transformer and from 
there to the remainder of the i.f. strip. The 
transistors TR2 and TR3 are Mullard OC71 
types, or alternatively red spot equivalents 
may be used. Both of the i.f. transistors are 
operating in the earthed base mode—thereby 
providing more stable operation at the inter- 
mediate frequency of 315 kc/s than would be 
possible in the earthed emitter mode. 

Output from the final i.f. transformer, 
TT3, feeds into the crystal diode Di, the 
potentiometer Rg being the diode load, and 
also acting as the volume control. The signal 
passes via C9 to the first a.f. amplifier, TR4. 
The output of this stage is applied, via Qo, 
to the driver transistor TR5. Both of these 
latter transistors operate as earthed emitter 
amplifiers. The output of TR5 is fed into the 
primary winding of the a.f. driver trans- 
former, Ti. The centre-tapped secondary 
winding of this transformer is coupled into 
the bases of the two push-pull output tran- 
sistors operating in class B, the resultant 
output of these (TR6 and TR?) being fed via 
an output transformer T2 to the voice coil of 
the speaker. 

TR4 and TR5 transistors are Mullard type 
OC71 or the red spot equivalents. TRe and 
TR7 may either be a matched pair of Mullard 
type OC72 for 200 milliwatts output or a pair 
of OC71s (red spot) for 100 milliwatts output. 

Assembly and Construction 
This is quite simple. Reference to Fig. 2, 

where both stages one and two are shown in 
point-to-point form, will considerably assist 
in the easy construction of this part of the 
receiver. 

Stage 1 
Fit the driver transformer type TT4 and 

the output transformer type TT5 to the 
paxolin group board using 6BA screws and 
nuts through the fitting holes A and B (see 
Fig. 2), so that the driver transformer is 

mounted underneath. A solder tag should be 
fitted with each holding screw on the under- 
neath side, i.e. on the output transformer 
side. The fly leads of both transformers 
should be located towards the middle of the 
group board. 

Thread the blue lead of the driver trans- 
former through hole 16 to eyelet 12 and 
solder. Solder the yellow lead of this trans- 
former to eyelet 18, the black lead to eyelet 
15, the green lead to eyelet 14 and the red 
lead to eyelet 29. 

Connect R15 (6.8kfJ) from eyelet 13 to 
eyelet 15, and follow this by soldering Ru 
(22013) from eyelet 15 to eyelet 17—con- 
tinuing the wire end of R14 through to the 
solder tag on the fixing screw at A and 
soldering. 

Having completed the above, solder Ru 
(15kn) from eyelet 29 to eyelet 11; R12 
(lOkO) from eyelet 11 to eyelet 23 and R13 
(Ikll) from eyelet 10 to 23. 

Fit the i.f. transformers type TT2 and 
TT3 so that the slot in the tag ring is in the 
position shown on the stage one point-to- 
point diagram, 8BA screws and nuts being 
used for fitting purposes. 
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Next, join tag 3 of the TT3 to eyelet 24, 
following this by joining tag 1 of the TT3 
to eyelet 29. Join tag 1 of the TT2 to tag 1 
of the TT3. 

Solder R9 (47k O) from eyelet 29 to eyelet 
8; Rio (3.3kn) from eyelet 29 to 9; Ry 
(lOkO) from eyelet 8 to 25; Rg (IkH) from 
eyelet 7 to 26; R5 (47kU) from eyelet 6 to 26; 
R3 (4.7kn) from eyelet 5 to 26; R4 (IMtl) 
from eyelet 6 to fag 1 of the TT3; Ry (82k fi) 
from eyelet 5 to tag 1 of the TT2 and finally. 
Rig (3.3kn) from eyelet 3 to eyelet 27. 

Next, fit the combined oscillator and first 
i.f. coil (OT1) to the group board using 6BA 
screws and nuts through the fixing holes G 
and H, making sure at the same time that the 
pins are in the exact position as shown in the 
stage one diagram (Fig. 2). To the screw 
inserted through G, fit a solder tag on the 
underneath side, and to that inserted through 
hole H, fit two solder tags, one on top and 
one underneath the group board. 

Having proceeded thus far, solder the 
resistor Ri (IMU) from pin 1 of the OT1 to 
eyelet 4. Join pin 6 of the OT1 to the solder 
tag at H, following this by joining pin I to 
tag 1 of the TT2. Solder R17 (560) from 
pin 5 of the OT1 to eyelet 1. (Note: The 
value of Riy is experimental in each model.) 
Connect C14 (0.01 (iF) from eyelet 1 to 
eyelet 3. Join tag 4 of the TT2 to eyelet 26; 
tag 4 of the TT3 to eyelet 25 and join together 
the eyelets 21, 23, 25, 26 and 27. 

With approximately three inches of 
connecting wire, solder one end to pin 4 of 
the OT1 and thread the free end through 
hole 2. Solder eyelet 27 to the solder tag on 
the screw at H. 

Follow this by fitting the ferrite slab angle 
fixing brackets at holes J and L, fitting a 
solder tag on the underneath side of the 6BA 
screw at J and one on the top side of the 
screw at L. Join the solder tag at L to the 
eyelet 21. This completes stage one and the 
constructor should now check his wiring, 
etc., with the point-to-point diagram of the 
appropriate stage shown in Fig. 2, before 
commencing with the wiring of the following 
step. 
Stage 2 

Commence by cleaning the output lead of 
the TT5 nearest to the fixing screw at B, 
removing both the enamel and tin, and solder 
the end of this lead to the solder tag on that 
screw. Solder the red lead of TT5 to eyelet 

20; the black lead to eyelet 13 and the blue 
lead to eyelet 19. 

Fit the miniature potentiometer Rg 
(10kH) through the hole marked M. Connect 
point A of Rg to the solder tag on screw A, 
following this by soldering the switch contact 
1 of Rg to eyelet 21. 

Fit the 3-pole, 4-way switch through the 
hole K with the locating pin through the hole 
marked N. 

Solder Rig (IkiQ) from eyelet 29 to eyelet 
13 and C13 (25(4F) from eyelet 29 to the 
solder tag on screw G, ensuring that the 
positive end (+) is fitted to the solder tag. 
Join the solder tag of screw G to the solder 
tag on screw B. Connect C12 (25|j.F) from 
eyelet 10 to the solder tag on screw G, with 
the positive end (+) soldered to the solder 
tag. 

Connect C10 (25!xF) from eyelet II to 
eyelet 9, with the positive end to 11. Solder 
into position Di (crystal diode) from eyelet 24 
to tag B of Rg, with the cathode (red end) to 
tag B. 

Solder one end of Cg (0.01 g-F) to tag B of 
Rg, the other end to eyelet 23. Fit C9 (25U.F) 
from eyelet 8 to tag C of Rg, with.the positive 
end to tag C of Rg. Next, connect Cu (25|iF) 
from eyelet 7 to eyelet 26, with the positive 
end to 26. Solder C3 (0.01 ixF) from eyelet 
4 to pole A of the wavechange switch. 

Next, connect the lead from pin 4 of the 
OT1 (fitted in stage 1) to pole B of the 
wavechange switch. Solder Cg (O.l^F) from 
eyelet 5 to eyelet 27 and Cj (0.1 (iF) from 
eyelet 6 to 26. Join the solder tags of screws 
H and J together. 

Solder the positive battery lead (red p.v.c. 
connecting wire) from switch contact 2 of 
Rg to the larger pin of the battery plug. 
Connect the negative (black) battery lead 
from eyelet 13 to the smaller pin of the 
battery plug. Next, connect approximately 
6in of connecting wire to the solder tag on 
screw A; this lead, together with the other 
lead (enamelled) from TT5, are the output 
leads to the speaker. 

Mount the two banks of 4 x 60pF trimmers 
on to the fitting brackets, using 6BA screws 
and nuts, and fix these to the group board. 
Note that the "60" markings face upwards 
on the top bank and face downwards on the 
bottom bank of trimmers. This completes 
stage 2 of the instructions. A further check 
of these connections should now be made 
before proceeding further. To be continued 

LONDON U.H.F. GROUP 
The annual dinner of the London U.H.F. 

Group will again be held at the Bedford 
Comer Hotel, Tottenham Court Road, W.I, 

on Saturday, 31st January, 1959, at 7 p.m. 
Tickets 12s. 6d. each, obtainable from: 
P. A. Thorogood, G4KD, 35 Gibbs Green, 
Edgware, Middlesex. 
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Miscellany 

Recently there has been a lot of 
discussion, chiefly among radio service- 
men, on the merits and drawbacks of 

printed circuits. The great majority seem to 
be against. Over ten years ago I wrote a 
lengthy article on printed circuit processes 
and possibilities while they were still com- 
paratively in their infancy. Hence I feel I 
have a prophetic interest in the question. 
More recently I drew attention to the 
advertisements of an American manufacturer 
who proudly proclaims that printed circuitry 
finds no place in his receivers. As far as I can 
check there is now only one British manufac- 
turer who does not use a certain amount of 
printed circuitry in current t.v. models, 
although, of course, there may be more—but 
not many! 

When printed circuits were first extensively 
introduced into modern t.v. receiver produc- 
tion, smart advertising alecs saw in them an 
opportunity of scoring a sales point. Con- 
sequently they were presented to the great 
British public as being the latest and best 
innovation for years. Many ordinary 
viewers swallowed the bait, hook, line and 
sinker. Quite proudly they will tell you "It 
has the latest plated circuits, y'know." 

Actually, of course, it was a step to auto- 
mation and was adopted by the manufac- 
turers not because it was better, but because 
it was cheaper. The saving in labour costs 
alone is pretty considerable. Incidentally, the 
basis of the idea goes a long way back. In 
1921, 1 and a good many other amateurs 
were using pencil line grid leaks; and in the 
days of breadboard construction, plywood 
coated with metallic paint carried the earth 
return leads and negative connections. 

No one who has any understanding of the 
technicalities involved would expect a 
printed conductive line with tagged joints to 
be as good as solid wire with properly 
soldered connections. It is cheaper, and 
manufacturers believe it is good enough for 
the small current carrying demands made of 

it. Theoretically, of course, a reasonable 
deposit of printed conductive material should 
be ample, but if they fail in service a whole 
section may have to be discarded—which 
may not be a particularly tricky job from the 
serviceman's point of view. It is, however, 
liable to be expensive from the customer's 
point of view, make on-the-spot repairs in the 
viewer's home no longer possible and require 
more prolonged testing after a repair job is 
done. The risk of the bugbear of all servicing 
is likely to occur more frequently and be 
more difficult to trace. I mean, of course, the 
intermittent fault. Such a fault in a printed 
sub-assembly where the suspected connection 
or component is completely inaccessible will 
prove even more maddening. Servicemen 
who have run into a succession of such faults 
naturally feel that the use of printed circuitry- 
is a retrogressive step, although personally 
1 haven't yet had direct experience of it. 
However, I have recently come to suspect the 
stability of many modem t.v. sets. A week 
or two back I went to a rental showroom 
where a double row of receivers were all 
tuned to the same programme for demon- 
stration purposes. Most of the well-known 
makes were represented but on every mode! 
the linearity left a lot to be desired. I 
couldn't be sure whether no one had bothered 
to adjust them, whether there was no further 
adjustment possible or whether the circuits 
just didn't "hold." 

Oddly enough, prospective hirers don't 
seem to be very critical. At least, the chap in 
charge said no one had complained and 
admitted that he himself didn't see much 
wrong with them! Seemingly many viewers 
are satisfied if they get a picture of some sort. 
When visiting friends no doubt you, too, 
have been told "Well, it isn't so good tonight 
as it is most evenings." 

Perhaps at this point a repetition of an old 
warning might be appropriate. Don't dare 
adjust it for them. As sure as God made 
little apples, when the set breaks down in a 
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couple of months time they will be firmly 
convinced that it was "something" you did 
to it. 

That Empty Space 
There has recently been a renewal of 

controversy about the vacant channels in the 
t.v. wavebands and how they should be used. 
Both the B.B.C. and I.T.V. strenuously press 
their claims. Unimaginatively both appear 
to intend to use it for the same purpose—as 
a mere duplication of the same dreary 
pattern of programme which both Authori- 
ties already dish up. Could not something 
constructive be done about it while there is 
still time? 

Its fate lies in the hands of politicians, and 
I have a sneaking fear that their decision 
might too easily be swayed by political con- 
sideration—whichever party is in power. If 
the present government hand it over to 
I.T.V. the Left-wingers will attempt to make 

capital by alleging they are dominated by Big 
Business. And they are not likely to parcel 
it out to I.T.V. themselves. If either Party 
give it to the B.B.C. they will risk popularity 
as it can only result in a considerable increase 
of the licence fee, and few viewers pay their 
£4 ungrudingly as it is. TV overheads are 
extremely high and my guess is that the 
licence fee will need to be raised by 50%; and 
it must not be overlooked that B.B.C. 
audiences are invariably in the minority. 

Alternatives 
It could well be used for higher definition. 

British manufacturers could mass-produce 
sets using the Continental 625 line definition 
instead of the 405 line we have clung to since 
1936. This would also simplify Eurovision, 
As 405 line receivers grow out-of-date, 
viewers would replace them with the higher 
definition sets and everyone would make the 
changeover without hardship. This seems 
basically an excellent idea, but what of the 
claims of colour t.v? 

Alternatively, an excellent case can be 
made out for a third Authority to present 
programmes arranged by the universities and 
similar bodies. This could be financed partly 
from licence fees and partly from advertising 
revenue. 

Many of our readers, I should imagine, 
being themselves technically minded, are 
likely to strongly favour the idea of develop- 
ing colour t.v. on the vacant channels. 
Unfortunately this will prove to be a mighty 

expensive business. The recent Political and 
Economic Planning Report gave some 
enlightening figures. The cost of trans- 
mitters and linking was estimated at £10 
million, to which a further £6 million must 
be added for studios and equipment. Spread 
over all viewers this would be at least a 
couple of pounds each. To try to divide it 
among colour viewers only would put them 
all in the workhouse; that is, if the cost of the 
set hadn't already put them there! Present 
costs of a colour receiver would be at least 
£300 and intensive mass-production at the 
best could only bring it down to the £200 
mark. Tube replacements would be in the 
region of £70 to £80. 

There is, of course, still another alternative 
—stereovision. 3-D programmes also would 
be mighty expensive, and how many viewers 
would cheerfully pay increased licence fees 
and have to buy more expensive sets for the 
sake of another dimension ? 

Finally we come to a possibility this 
column has, in the course of the last few 
years, frequently touched upon. I refer to 
satellite-borne t.v. transmitters. These would 
give enormous coverage with comparatively 
small power. Experimental work has already 
been done, particularly in the United States 
where, for domestic reasons, they have every 
interest in its early development. I am 
beginning to wonder if the political leaders 
of the freedom-loving countries are fully alive 
to the importance of being first in the field 
with international t.v. radiated from space- 
borne carriers. Steam radio as a means of 
mass-suggestion has already been exploited 
—and proven. The power of t.v. is infinitely 
greater. The effects of mass-suggestion on 
educated populations can be startling—the 
impact on the semi-literate masses of Asia or 
Africa could easily be devastating. Indeed, 
it could well decide whether Western or 
Russian political influence will be the 
decisive factor in world history, or even 
whether English or Russian will become the 
world's leading language. All of which 
simply leaves me wondering whether we can 
afford to leave such a decision in the hands 
of a group of politicians, whatever party they 
represent ? 

Tongues of Men 
From the early days of broadcast radio, 

international friendship enthusiasts have seen 
in our hobby an opportunity to introduce, 
even if only as pen-pals, hobbyists of varying 

Centre Tap talks about items of general interest 
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nationalities. Between the wars there were a 
number of organisations with important- 
sounding names, but membership seemed to 
be more of gesture with but vague probability 
of successfully promoting permanent friend- 
ship and mutual understanding. I am afraid 
these organisations consisting of chiefly 
"registered" sympathisers achieved little and 
many responsible-minded hobbyists feared 
that a few well-intentioned, but tactless, 
individuals might easily undo all the good 
that sprang as a natural growth from the 
common basis our hobby provided. A few, 
too, were suspected of being politically 
inspired. 

Much more practical results have come 
from links formed by transmitting amateurs, 
and a number of highly successful parties 
have visited the Continent. Good work in 
this connection is recognised annually by the 
award of the R.S.G.B. Calcutta key. Last 
year it went to Dr. Arthur Gee (G2UK) with 
whose unofficial efforts in this respect I 
myself have had some small connection. 
This year it was awarded to George Partridge 
(G3CED) the founder and hon. sec. of the 
Ham Hop Club, which 1 recently warmly 
commended to readers interested in strength- 
ening international understanding. Most of 
the introductions from which personal 
meetings may result will be, of course, with 
those from Western European countries. As 
many of us may well live to see the birth of a 
United States of Europe, this factor is likely 
to assume still greater significance, quite 
apart from the impending European Common 
Market. 

Older readers will remember that from 
time to time I have related my own personal 
experiences among European radio enthusi- 
asts. Even if I have failed to achieve anything 
much in the way of improving international 
relationships, I have at least made a number 
of firm friendships. Perhaps the one claim I 
can truly stake for having achieved some 
little good was the occasion, shortly after the 
war when British prestige on the Continent 
was at its highest, in Holland. There was to 
be a gathering of the clans throughout a wide 
region to mark the rapid progress amateur 
radio was making following its war-time 
hiatus. Tickets went well, and it became 
almost national—and then international as 
amateurs from two other countries besides 
myself were to attend. This made me a sort 
of official visitor: to represent British 
amateurs. Hence I was invited to say a few 
words. I felt I should at least say two or 
three sentences in Dutch if only to shatter any 
remaining traces of prejudice that Britishers 
are aloof. With the patient help of a Dutch 
friend I manfully struggled with a few simple 
sentences. At the dinner I blundered pain- 
fully through my carefully rehearsed passage 

with beads of perspiration oozing from me 
and, I am sure, a beetroot-coloured face. 
Everybody applauded delightedly, although 
I am sure it was only out of kindness and 
sympathy for me with perhaps a little well-at- 
least-he-tried admiration. Then both the 
other "foreigners" spoke in what seemed to 
me to be fluent Dutch. Was I thankful that, 
despite the torture of my careful rehearsing 
and the agony of those two or three minutes, 
I had struck a blow to dispel ideas of British 
smugness. 

Since then I have attended one or two 
national gatherings in Europe, but to my 
dismay the invited representative from 
Britain did not bother to learn a single 
phrase of the language of the host country. 
Yet I remember the German representative 
once made a full speech in Danish which, I 
was told, he learned especially for the 
occasion. I wonder how we should feel at an 
Amateur Radio dinner in London if the 
invited French guest spoke only in French 
without as much as "Good evening" or 
"Thank you" in English? 

Several times this column has urged those 
visiting overseas, when they expect to meet 
families, to learn a few words of the language. 
I have already told one or two stories against 
myself in this respect, but mistakes made over 
language difficulties always end up with a 
good laugh all round. Perhaps because I am 
a trier I get more entangled than most in this 
way. In Austria, early after the war, a pre- 
war amateur, then a "pirate," invited me to 
his house to see his transmitter. None of the 
family or friends who gathered round could 
speak any English. His good wife rushed to 
make a cup of tea—a gracious compliment 
as it was not only scarce but enormously 
expensive. Was it not the national beverage 
of the visitor? It wasn't very good tea and 
I don't believe the water boiled, but I said 1 
would like another cup. The good hausfrau 
looked quite shocked, stared at the cup I 
passed back and went off to fetch another. 
Only then did I realise I had once again 
blundered. I had asked for "another cup" 
(andere tasse), not a re-fill of the same cup 
(noch eine tasse). I got more confused than 
ever in trying to explain it was my bad 
German (a literal translation from the 
English) and not the cup that was wrong. 
As it dawned on them they all started to 
explain it to one another. This made it seem 
even funnier and before long we were all 
laughing—even me—despite my confusion. 
There is nothing like a good laugh to break 
the ice, and the atmosphere which had pre- 
viously been rather strained was markedly 
easier. It finished by my staying to supper 
(they insisted despite the shortages) and 
cordial invitations to call again. So don't be 
afraid of making a few mistakes. 
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More about 

"mini.7 

The appearance of the constructional 
articles on the pocket transistor set 
appropriately called the "Mini-7" in 

the May-June 1958 issues of The Radio 
Constructor sent the writer hot foot to the 
nearest dealer to obtain a kit of parts. On 
the principle that "only the best is good 
enough" the cost of the set was increased by 
insisting on being supplied with standard, not 
surplus, transistors. The reason for indulging 
in this seeming luxury was that it had been 
previously shown that it was important to 
use transistors which had passed a satis- 
factory noise-level test. This is, of course, 
sometimes a fault with the cheaper or surplus 
transistors although they must not be con- 
demned completely on these lines. After all, 
if they could pass tests to a tighter specifica- 
tion it is a reasonable assumption that they 
would merit a higher price. It is fairer to 
refer to the surplus transistor as "sub- 
standard" rather than as "rejects." The 
"sub-standard" audio transistor can still be 
sold as usable even though its wide "spread" 
of characteristics can be somewhat of a 
nuisance when trying to obtain the maximum 
gain from a particular standard arrangement. 
This difficulty is likely to be more apparent, 
of course, when "sub-standard" r.f. tran- 
sistors are used, in that the associated 
circuitry has to be designed to comparatively 
tight limits in order to secure reasonable 
results. The conditions governing whether 
the mixer will oscillate, for example, are very 
dependent on the inductance values in con- 
junction with the base or emitter currents 
available. Generally speaking, it is very diffi- 
cult for a circuit designer to lay down a set of 
specific values for his transistor circuit which 
will be wholly satisfactory for the wide varia- 
tions which exist between certain transistors 
among those which are available today. In 
other words, to obtain the best results the 
constructor should be prepared to carry out 
a few additional experiments when he has 
assembled all the bits, even if it does work 
first time. It will be seen that the recom- 
mendation was given in the original instruc- 
tions for building the "Mini-7" that R4 might 
have to be determined by trial and error. 

The writer realised that there might be more 
in this than met the eye, especially as the 
circuit had been carefully designed for a 
particular series of transistors. 

The "Mini-7" worked straightaway after 
the prescribed lining-up instructions had been 
carried out with R4 at the suggested value. 
Substituting a variable resistance of 0-500 H 
soon uncovered the correct value for the 
Mullard OC44 which gave the most reason- 
able gain with the designer's circuit. There 
was a distinct tendency for the i.f. stages to 
be unstable due to the greater gain of the 
OC45s used as i.f. amplifiers, and after 
repeating the R4 procedure with R5 and R7 to 
determine the most suitable values (using 
appropriate values of variable resistance) it 
was found necessary to slightly off-tune the 
first i.f. transformer. A certain amount of 
"pulling" on the oscillator circuit was 
apparent, this being caused by the aerial 
inductance. Initially, an improvement was 
obtained by removing the link between 
"black" and "blue" and linking the "red" or 
top end of the primary to the "blue" or 
"earthy" end of the secondary. The "black" 
was then used as the top-end connection to 
the rotor of Ci. This arrangement appeared 
to give a suitably degenerative effect. Even- 
tually, a Jackson's Type 00 ganged capacitor 
with a screen between the two sets of vanes 
was fitted which helped considerably to 
reduce the effect. 

Coming down to the audio end, the 
recommended modification to the volume 
control of changing it to 25kf2 and taking the 
slider to the positive end of C9 was found to 
be desirable, although an even higher value 
could still be used without loss. The top end 
of the volume control then goes to the 
junction of Cs, Rg and the positive end 
of Di. 

TR4 and TR5 were OC70 and OC71 
respectively, although OC71 in both cases 
would serve, where changes of value for R13 
and Ru were found desirable in order to 
adjust the drive to the output stage. The two 
output transistors supplied for use were two 
OC71 and were not matched. The variable 
resistance technique was again adopted, this 
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time on Rn in order to apply the correct bias 
current. If the quiescent current of the push- 
pull pair is allowed to fall too low, what is 
called "crossover" distortion will be apparent. 
This might happen when the battery is 
running down and will be obvious to the ear. 
In the excellent and informative Mullard 
publication "Transistors for the Experi- 
menter," among a wealth of transistor 
information a circuit is given which uses a 
pair of OC72s and which advises the use of a 
capacitor of approximately 0.1 gF in value, 
connected across the two outer ends of the 
primary of the output transformer in order 
to minimise this effect. This seems to be a 
worthwhile precaution to add. 

By the time that this stage was reached, the 
experimenting and day-to-day usage had 
brought the two batteries to a low ebb and 
the high resistance which builds up within the 
cells as the voltage drops had made itself 
apparent. It seems to be the practice to offset 
this effect by putting a SOsj-F electrolytic 
across the battery. Making sure that the 
polarity of the condenser agrees with that of 
the battery, it is best fixed on the "circuit" 
side of the on/off switch which is positive and 
the centre tap on the output transformer 
which is negative. Most miniature electroly- 
tics of this capacity have a working voltage 
in excess of the battery voltage, so that it is 
only necessary to ensure that the physical size 
is such that it can be tucked into the case 
satisfactorily. The main advantage of this 
additional capacity is that each battery can 
be used for a longer period before being 
discarded. 

If you find the two individual cell arrange- 
ments as specified are not to your liking, an 
alternative arrangement can be used which 
utilises the Ever-Ready PP3 Type battery of 
9 volts. With very little disturbance of com- 
ponents this battery can be fixed in place of 
the original battery clips and clip-on connec- 
tions facilitate easy renewal. The press-stud 
connections terminate in new leads which are 
fitted from the centre-tap of the output trans- 
former arid the switch. They are manufac- 
tured especially for this type of battery by 
Carr Fasteners Ltd. and the three pieces 
required are referenced Nos. 78/174, 175 and 
176. It must not be thought that changing to 
the 9-volt battery is all one has to do, but 
again the change is well worth it, resulting in 
a decided increase in overall performance 
when certain adjustments have been made. 
The existing clips have to be removed. 

The first point to verify is the working 
voltage of any capacitor subjected to the 
higher voltage. Check the new 50uF across 
the battery which was mentioned above, and 
then C12 (lOOixF). Capacitors of that value 
but of higher working voltage are to be 
obtained and are usually of the same diameter 
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but slightly longer. Instability may occur 
until Rjg is increased to a suitable value to 
drop the battery volts to the first five stages. 
Further adjustment of R4 may be necessary 
as well. With the extra voltage available for 
the push-pull stage it is now possible to use 
OC72s instead of OC71s, which will result 
in a greatly increased output. Do not forget 
the bias re-adjustment for the OC72s which 
is effected with R17. 

In conclusion, it should be made clear that 
the above notes are given for guidance to 
show the principles to use in this particular 
search for improvement. No definite new 
values of resistor, for example, have been 
given as it is felt that with the possibility that 
each individual constructor may have his own 
preferences in regard to a choice of transis- 
tors, that this would introduce sufficient 
variations as to require separate and distinct 
treatment anyway on the lines described. 

Elsewhere, other than in this article, will be 
found plenty of tips on the correct way to 
handle transistors in so far as use must be 
made of a heat conductor, or "sink" as it is 
known, in order to minimise the amount of 
heat which can reach the transistor during 
the soldering process. For the same reason 
do not attempt to shorten the leads provided 
to less than Jin. The soldering iron itself 
should, of course, be of the low-wattage type 
which if only for convenience should be of 
small size. 

It might be as well to add to these usual 
warnings the fact that resistance measure- 
ment of other components should not be 
undertaken without first isolating the tran- 
sistors and that for current measurement the 
battery supply must be switched off before 
inserting the milliameter and again when 
removing the meter. It must be accepted that 
transistors do not agree with any open circuit 
conditions for any of their "limbs" and are 
liable to be damaged if this point is not 
observed. Equally so is the fact that reversed 
battery connections are harmful and can, in 
fact, end the useful life of the transistor. 
Another important point is that when adopt- 
ing the variable substitute resistance method 
the base of the transistor must never be sub- 
jected to the full negative voltage at any time. 
Reference should, in fact, be made to the 
transistor manufacturer's published data and 
variations kept within the prescribed limits. 

The writer found that only by such an 
exercise can one really gain knowledge of 
transistors and remove that feeling that they 
are to be avoided at all costs on account of 
their being easily damaged. The "Mini-7" 
has proved to be an admirable "bread-board' 
type of design on which to work. At the same 
time it gives such worthwhile results that it is 
seldom left at home these days, accompanying 
the writer everywhere. 
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THE RADIO HOBBIES EXHIBITION, 1958 

The second r.s.g.b. radio hobbies exhibition, 
which was held at the Royal Horticultural Old 
Hall from Wednesday to Saturday 26th to 29th 

November, was notable on this occasion for several 
trends fast becoming apparent in the radio hobbyist 
world. Not the least of these was the record attendance, 
this being some 10,000 as against last year's figure of 
7,000. So great was the interest in this year's event 
that at one time a considerable queue of enthusiasts 
stretched along the front of the building waiting to gain 
admission. It was certain that each hoped to win the 
Racall RA17HF £400 communications receiver, and it 
was equally certain that each and every one had come 
to see a good show—in the latter they were not to be 
disappointed! 

Within the hall were displayed many and varied 
items of equipment, receivers, transmitters, test equip- 
ment, aerials, components and workshop accessories, 
etc., both home-constructed and professional. Of the 
trends mentioned above, the most important to the 

writer's mind was the great increase of various equip- 
ments offered in kit form. The kit has many advantages 
to offer the home constructor; it is professional!\ 
designed and styled, complete from one supplier- 
down to the last length of solder; results are virtually 
guaranteed; and service after sales is usually 
available. 

For the transmitting fraternity, the K.W. Electronics 
Ltd. "Vanguard" transmitter, available in kit form (or 
wired and tested), covers from 10 to 80 or from 10 to 
160 metres. These transmitters employ modern 
T.V.I.-proofing techniques with full screening, h.t. and 
mains filtering, pi-output and harmonic trap, etc. The 
Minimitter Company Ltd. featured for the transmitting 
amateur the well-known "Mercury" Tx, and in addition 
offered the new mobile range—a compact under-dash 
transmitter for 1.7, 3.5 and 7.0 Mc/s, companion 
shortened whip aerials and an all-transistor power 
supply. Daystrom Ltd. (Heathkits) had on view, for 
the first time in this country, the famous DXI00 and 
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DX40 transmitters, these being very popular in the 
States Racall Engineering Ltd. placed on show their 
new TRASS SSB 60-watts Radiotelephone. 

For the receiving enthusiast, which of course also 
includes all those interested in amateur communication, 
much that was new was featured on many of the stands 
K.W. Electronics Ltd. featured tte GelosoGM? double conversion receiver for A.M.. C.W. and S.S.B., the 
G209 front-end coil unit and parts, together with the well-known G8KW multi-band dipole For those 
wishing to learn the morse code, practice kits, together 
with gramophone records reproducing code exercises, 
were offered by the British National Radio School. 
The new MR3S communications receiver covering alt amateur bands plus general coverage in eight wave- 
bands, with modern refinements, was to be seen and inspected on the Minimitter Co. Ltd. stand. The MCo 
All-Band Converter was also of great 'nte™st

TJ
h?1!'i;tip 

very great interest was shown in the Racall RA17HF communications receiver—and not only because this 
was the star prize of the show! This receiver, which 
the writer had great difficulty in approaching, owing 
to the almost perpetual crowd of interested enthusiasts 
covers the range 0.5 to 30 Mc/s without bandswitching! 
It has an overall stability, after a short warm-up period, 
of within 50 c/s. This receiver, the draw for which the 
writer entered—as did most others—was won by a Mr. 
K. R. Rogers of Hitchin—lucky man! 

Test equipment abounded and included all types and 
prices. The new Heathkit type V-7A valve voltmeter 
and the 0-12 oscilloscope attracted some considerable attention. The Trecoscope, a modern high efficiency 
oscilloscope, was demonstrated on the Rang® Elec- 
tronics Co. stand, these including methods of visual 
aUgnment of both i.f. and discriminator circuits m f m. 
receivers. The Jason Motor & Electronic Sales Co 
featured, in addition to their well-known f.m. receivers 
and amplifiers, a simple oscilloscope which produces a 
good performance from the minimum of components. 

A wobbulator, audio generator and a multi-range valve voltmeter were also to be inspected. Home Radio ot 
Mitcham Ltd, arranged an attractive display ol bddy- 
stone communications receivers, radio components and 
Panda transmitters, etc. 

For the first time at an exhibition in this country, 
colour television was seen both by enthusiasts and the 
general public. Both B.B.C. experimental and amateur 
transmissions were on display. During the exhibition, 
a B B C. colour film was featured and hundreds of 
visitors packed the stand thoroughly enjoying the show 

The R.S.G.B. stand was, of course, the mecca of all 
radio amateurs. From here operated the exhibition 
station GB3RS/A, many contacts being made on the 
amateur bands. A very interesting display of equip- 
ment, home-built and designed, was entered by Society 
members for the Home Constructors Competition. 
Some of this equipment was so well devised and com- 
pleted that the writer found it more attractive than 
many commercially made counterparts. During the 
course of the exhibition, the R.S G.B. enrolled over 
200 new members. The I.G.Y. (International Geo- 
physical Year) Group of the Society had a stand of 
their own at which typical examples of the types 01 
signal reports collected of the telemetry signals froij1 

the Russian earth satellites were shown. Tape record- 
ings of radio signals, including those from the satellites, 
were to be heard. 

In the short space allotted here it is impossible, of 
course, to mention each and every stand or item ot 
equipment. The latter varied over the whole range ot 
radio and electronic units, from the comparatively 
simple 3-transistor receiver shown by the Teletron Co. 
Ltd., to the stereo amplifiers featured by Jason Motor 
& Electronic Sales Co. Ltd. 

The exhibition was "an undoubted success both from 
the point of view of the final attendance figures and 
from the varied equipment shown. I, for one, am 
looking forward to next year's show. 

TV FAULT FINDING 
Data Book Series No. 5 

% 

I lill 

m . 

Published by 

This latest edition now includes, for the first time, information and fault- 
finding details of both the B.B.C. and I.T. A. transmissions. Complete y 
revised and enlarged, and especially useful m that it is lavishly 
illustrated by photographs taken from the screen of a tdevisor 
exhibiting the faults under discussion. A comprehensive Iault-findin0 guide is included, and this is cross referenced to the book itselt. 

OVER 100 Illustrations and Diagrams 
NOW 104 PaSes- hiSh Quality paper with laminated heavy art 

board cover 
PRICE 5s . Postage 5d. Available from your usual supplier, or direct 

A book that should be in every television dealer's service 
workshop, and in every ^^^^O^le^%ocie,y 

" ... The book will undoubtedly be of value to TV service engineers 
particularly those who are not fully expenenced in translating the 
appearance of faulty pictures into the necessary adjustments or 
receiver fault \oc^X\orC,—Wireless and Electrical Trader. 

DATA PUBLICATIONS LTD 
57 MAI DA VALE 

Telephone CUNningham 6141 (2 lines) 

LONDON W 9 
Telegrams Databax London 
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REGETTERED 
IMPROVED 
VACUUM TV 
TUBES-/2 Months 
Guarantee 

17" Kect. £7* I O'O 14" Rect. £5' 10*0 
Our 12 months guarantee (6 months full replacement, 
6 months progressive) illustrates our whole-hearted 
confidence in the tubes we offer. We sell many 
hundreds a week throughout the country and have 
done so for the past seven years. Many of them go 
to the Trade, i.e. to Insurance Companies, Renters 
and Retailers, who are thoroughly satisfied with our 
supplies. Remember they also hold a 10 days money- 
back guarantee. 
9", 10", 14", 15" and 16" Round Tubes. Our special 
offer of these sizes, £5. 12" TV Tubes £6. Three 
months guarantee on round tubes. Ins. carr. 15/6 
EXPRESS DESPATCH SERVICE. Please phone 
to confirm tube in stock. Send telegraph money 
order. Tubes despatched passenger train same day. 

17" TV CHASSIS, TUBE & SPEAKER 

£19*19*6 

17" rectangular tube on modified chassis. Supplied 
as single channel chassis covering B.B.C. channels 1-5, 
or incorporating a Turret Tuner, which can be added 
as an extra, at our special price to chassis purchasers 
of 50/-. Giving choice of any two channels (B.B.C. 
and I.T.A.). Extra channels can be supplied at 7/6 
each. Chassis size 12" x 145" x 11" less valves. Similar 
chassis are used by well-known companies because of 
their stability and reliability. With tube and speaker 
£19.19.6. With all valves £25.19.6. Complete and 
working with Turret Tuner £28.9.6. 12 months 
guarantee on the tubes, 3 months guarantee on the 
valves and chassis. Ins. carr. (including tube) 25/- 
14" TV CHASSIS, TUBE AND SPEAKER 
£15.19.6. As above, with 14" rectangular tube. 12 
months guarantee on tube, 3 months guarantee on 
chassis and valves. Chassis with tube and speaker 
(less valves), £15.19.6. With all valves, £21.19.6 
Complete and working with Turret Tuner, £24.9.6. 
Ins. carr. (including tube) 25/- 
POPULAR 12" PLESSEY TV CHASSIS, 39/6 
This is a real bargain for anyone wanting to make up 
their own TV at a very low cost. I.F.s 10.5-14 Mc/s. 
Simply adapted for a 12-channel Turret Tuner and 
can be modified to take a larger tube. A chassis in 
one unit. Untested. Less valves, tube, speaker and 
scanning coils. (All can be supplied as extras.) Circuit 
diagram at 3/6 or FREE with order. Carr and ins. 10/6 

12" tv CHASSIS 29/6. Complete chassis by famous 
manufacturer. R.F. E.H.T. unit included. Easily fitted 
to table or console model owing to this chassis being 
in three separate units (power, s/vision strip, t/base 
interconnected). This chassis is less valves and tube. 
Speaker FREE. I.F.s 16-19.5 Mc/s vision. Channels 
1-5 easily converted to I.T.A. by use of a Turret 
Tuner. Drawings available at 2/6 or FREE with 
order. Ins. carr. 10/6. 12" tube available at £6 plus 
carr. 15/6 
SOUND/VISION AND I.F. STRIP 10/6. Sal- 
vaged. Complete sound and vision strip. 8 valve- 
holders. Less valves. I.F.s 16-19.5 Mc/s. Size 8^" x 
4j" x 41". Drawings free with order. P. & P. 2/6 
TIME BASE 4/9. Containing scanning coils, focus 
unit, line transformer, etc. Less valves. Drawings 
FREE with order. P. & P. 2/6 
POWER PACK AND AMPLIFIER, 19/6. Tested. 
Output stage 6V6 with o.p. trans. (3 ohms), choke. 
Smoothed h.t., 350V at 250mA, 6.3V at 5A, 22V at 
3A, 6.3V at 4A and 4V centre tapped. Less valves. 
Ins. carr. 5/6 

RECORD PLAYER CABINET 79/6 
Stylish cabinet by famous manu- 
facturer. Cloth covered in con- 
trasting colours (red and grey). 
Grilled front controls panel. Size 
15"x 19"x8y"deep. Beautifully 
made—a cabinet of which 
you can be really proud. 
Takes 4-speed B.S.R. auto- 
changer, 6j" round or 
elliptical speaker. Room 
for any amplifier of your 
own choice. Carr. and ins. 
4/6 
Many other modern designed cabinets at prices 

from 39/6 to 79/6 

B.S.R. MONARCH 4-SPEED AUTOCHANGER 
£6.19.6. Incorporating auto and manual control 
complete with turnover crystal p.u. and sapphire 
stylus. P. & P. and Ins. 5/6 

COLLARO 4-SPEED AUTOCHANGER £7.19.6. 
P. & P. and ins, 5/6 
PORTABLE AMPLIFIER MARK D.I., 59/6. 
12 months guarantee. Brand new. Latest design 
with printed circuit. Dimensions 7" x 2j" x 5" a.c. 
only. Mains isolated. 2-3 watts output. Incorporating 
EL84 as high gain output valve. Volume and tone 
controls. Knobs 2/6 extra. P. & P. 3/6 

EXTENSION SPEAKER 19/9 
Polished wood cabinet of attrac- 
tive appearance. Fitted with 8" 
p.m. speaker, W.B. or Good- 

_ mans, of the highest quality. 
Standard matching to any receiver (2-5 ohms). Switch 
and flex included. Ins. carr. 3/6 
STEREOPHONIC SOUND. You will find our 
speakers ideal for this purpose. 8" p.m. speakers, 
8/9—with o.p. transformer fitted, 10/-. 6^" p.m. 
speakers, 12/6. 7" x 4" elliptical speakers, 19/6. 
Postage 2/9 

(R.P.4 

Send for FREE Catalogue OPEN ALL DAY SATURDAY 
CLOSED 1 p.m. THURS. Liverpool St. to Manor Park Stn. 10 mins. 

TERMS AVAILABLE 
DUKE & CO (Dept. K.I) 621/3 R0MF0RD ROAD MANOR PARK £12 Te/ef)iioii= ilf moi/b 
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For a really- 

professional finish 

use ... • 

PANEL-SIGNS 

TRANSFERS 

Set No. 1: Receivers and Amplifiers 
Five sheets SJ" x 54" containing one 
large scale, twelve control panels and 
white wording. 3s. 6d. postage 2d. 
Set No. 2: Test Equipment 
Five sheets 84" x 54" containing two 
medium scales, twelve control panels 
and white wording. 3s. 6d. postage 2d. 
Set No. 4: Wording 
As set No. 3, but in black. 3s. 6d. 

postage 2d. 
Published by 

. 

Set No. 3: Wording 
Wording for Receivers, Amplifiers, 
Transmitters, Test Equipment and other 
Radio Apparatus, and Station Names. 
Five sheets, over 750 words and symbols. 
White. 3s. 6d. postage 2d. 

Panel-Signs Transfers Fixing Varnish 
Is. per bottle postage 6d. 

IIATA PUBLICATIONS LTD 
57 MAIDA VALE • LONDON W9 

Telephone CUNningham 6141 (2 lines) Telegrams Databux London 

PRECISION-BUILT 

COMPONENTS 

(SKmli 
Jr 

'0* GANG CONDENSER 

Miniature model in 1 or 2 
gang, capacities up to 365pF 
swing, front area If-" x 144" 
including sweep of vanes, 

length: I gang 1", 2 gang 1J", spindle 4" dia. 
x f" long. Aluminium vanes, cadmium 
plated steel chassis 
1 gang 7/6 
2 gang 11/6 

It's Reliable 
If It's Made 
By JACKSONS 

Please write for illustrated catalogue 

JACKSON BROS. (London) Ltd 
Kingsway . Waddon . Surrey Phone CROydon 2754/5 
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CAT. 
No. 5250 

Ask "ARTHURS" First 

NOTE NEW ADDRESS AT 
125 Tottenham Court Road 

London WCI 
Close to Warren Street Station 

You will have the same service and obtain 
all your requirements in Radio Components, 
Electrical Goods, Accessories and Television 
as previously. 
Test Instruments in stock include Avo, 
Advance, Cossor and Taylor. List on request 

VALVE MANUALS AVAILABLE 
Mullard 10/6 Brimar No. 7 6/- 
Osram Part 1, 2nd Edition 7/6 

Post and packing 9d. each extra 

Arthurs 

Est. 
1919 

first 
Proprietors ARTHUR GRAY LTD 

Gray House 
125 Tottenham Court Road 

London WCI 
Telephone EUSton 5802/3/4 

The 

Cooper-Smith 

"Prodigy" 

High Fidelity Amplifier 
(As described in October and November 

issues) 

COMPONENT PRICE LIST 
Buy direct from the Designers to ensure 100% results 

All enquiries promptly dealt with 
R1 10M£2 high stability 6d ce, 12,18 & 19 0.1 [J.F 350V paper each 9d. 
R2 390kn high stability 6d. C7, 8, 15 & 17 SOptF 12V electrolytic each 1/7 R3 680kQ high stability |W ... 6d. C9 560pF silver mica 20% 7d. 
R4 UMQiW   3d. C10 8,000pF (2 x 4,OOOpF) silver mica 20% 2/2 
R5 390kQ high stability 6d. C11 & 22 50-50{j.F 350V electrolytic 8/6 
R6 180kQ high stability ... 6d. C13 2,OOOpF silver mica 20% 9d. 
R7 47kQ iW   3d. C14 0.02plF moldseal 1/- R8 2.2Mn iW   3d. C16 SOjxF 25V electrolytic 1/10 
R9 1.8kfi high stability 6d. C20 SptF 350V electrolytic 2/6 
R10 100kf2 high stability 6d. C21 3,OOOpF silver mica 20% 1/- R11 47kQ high stability 6d. V1 12AX7 (inc. P.T.)   18/11 
R12 100kDiW   4d. V2 & 3 ECL82 (inc. P.T.)  each 22/4 
R13 1.2kQ high stability 6d. V4 EZ81 (inc. P.T.)   11/6 
R14 47kn iW   3d. (No Purchase Tax is payable on the valve 
R15 39kQ iW   3d. when included in a kit) 
R16 68kO iW   4d. Mains Transformer (T1), A.E.E. 51/8 
R17 6.8kQ iW   4d. Output Transformer (T2), A.E.E. ... 49/6 
R18&23 »100kQiW   pair 1/4 Switch, 2-pole 4-way (SI, S2) 10/6 
R19 270kn iW   3d. Voltage selector   1/6 
R20 1.2k^iW   3d. Mains plug and socket 3/9 
R21 lOOQi-W   3d. Output plug and socket 5-pin 9d. 
R22 1.2kaiW   3d. Power plug and socket 4-pin 9d. 
R24 390Q wire wound 5W 2/- Motor plug and socket 2-pin 7id. 
R25 2.2kQ 1W   6d. Coaxial sockets (3)  each 1/3 
R26 10kQ iW   3d. Coaxial plug ...   1/3 
R27, 28 & 32 *1MQiW   set 1/9 Fuse, 2A, and holder  4/- 
R29 10kQ ±W   3d. Valveholder, with skirt 3/10 
R30 & 31 47Q iW  pair 6d. Valveholder, paxoiin (3) each 6d. 
R33 680£2 iW   3d. Group board, 26-way, 1 blank 4/6 
R34 (See note on power output) 1/6 Panel light holder and bulb  1/3 

♦Matched to within 5% Knobs, pointer (4)   set 5/- 
VR1 & Nuts, screws, solder tags 4/- VR2 250kD  each 3/6 Wire, flex, sleeving  pkt. 2/- VR3 250kLS with switch ... 4/6 Chassis, punched, bronze finish 17/6 
C1 16(i.F 275V electrolytic 2/6 Base plate, with screws 2/6 
C2 470pF silver mica 5% 7d. Grommets (8)   6d. 
C3 270pF silver mica 5% 6d. Control Panel   12/6 
C4 & 5 68pF silver mica 5% pair li- TOTAL   £15.18.0 

INCLUSIVE PRICE FOR COMPLETE KIT ... £13.7.6 
LABORATORY-BUILT AND TESTED   £16.16.0 

Carriage free in U.K. 
Send 2/8 for Radio Reprint No. 10 which gives full instructions, 

additional material and price list of parts 

H. L SMITH & CO LTD 
287/9 EDGWARE ROAD . LONDON W2 . Telephone Paddington 5891 & 7595 

^ED_GiWA E^ROAD 

333333333333333333333 

467 



QUICK EFFICIENT UP-TO-DATE COMPONENT SERVICE! 

Pocket 
Valve Radio 

Can be 
Built for 
37/6 Anyone can build 

this beautiful 
precision Pocket 
Radio in 1 hour. 
No knowledge 
whatever needed, 
our simple, pic- 
torial plans take 
you step by step! 
You can't go 
wrong. Remark- 
ably sensitive—covers all medium 
waves incl. Luxembourg, Home, 
Light. Size only 1" x 3" x 51". 
Not a toy! but a real valve 
radio! Uses self-contained battery 
and is a really personal-phone, 
pocket radio with detachable rod 
aerial. Ideal for bedroom, 
garden, etc. We can supply ail 
the parts necessary, including 
case, screws, easy step-by-step 
plans for the Special Price of 37/6 
(plus 2/6 post, etc.). BUILD 
YOURS NOW! (All parts sold 
separately.) Priced parts list, etc., 
1/9. Big demand certain—send 
today! C.O.D. 2/- extra. 

Con be Built for 
47/6 

- 

TWO TRANS9STOR 
POCKET SET 

Build the "Sky Pixie" Vest-pocket two-transis- 
tor plus diode radio which gives a superb perfor- 
mance and is highly sensitive. Size only 41" x 3^" x 
weight under 7oz!—yet it is a three-stage receiver 

covering all medium waves, working 
entirely off a tiny "pen-light" battery. 
Every part tested before despatch! Spec- 
ial step-by-step plans for absolute beginners. Total building cost inclu- 
ding case, transistors, etc.—every- 
thing down to the last nut and bolt 
—O N LY47/6 with plans. Postage, etc., 
2/-. C.O.D. 2/- extra. (Parts sold separ- 
ately. Priced parts list and plans 1/6.) 
RUSH YOUR ORDER TODAY! 

CONCORD ELECTRONICS 

PRINTED CIRCUIT POCKET SET 
Build this 3-transistor poacket radio . . . Printed Circuit Version! 
The "Companion" is comparable in sensitivity to a three-valve battery 
set; it is exceptionally small in size (4j" x 3" x 1^") and is a self-contained 
pocket radio that does not need aerial or earth. It has built-in speaker 
and covers medium and long waves. This unique little set can be built 
for only 97/6, everything included! (plus post and packing 2/6). All 
parts sold separately. Price list, etc., 6d. 

/DEPT.\ 
V RC3 ; 

69 PRESTON STREET 
BRIGHTON I 

TELETRON MINIATURE TRANSISTOR 42/. 
Superhet coil kit (os illustrated) ' 
470 kc/s I.F. Transformers and Oscillator coil in 
screening cans J" x -|" dia Dual wave Ferrite 
rod aerial SJ" x dia. Designed for the 
TRANSIDYNE miniature superhet receiver. 

Descriptive folder with circuit and assembly instruction Frice 9d. 

TELETRON TYPE FX.25 IS/- each 
Self-tuned, dual wave Ferrite rod aerial. 

TRANSISTOR. I.F. TRANSFORMERS 
High Q "potted" construction with Ferrite 
screw cores. Mounted in screening cans I" x J" 
dia., 6/6 each. Oscillator coil, 6/6. Transistor 
type Ferrite rod aerial for MW band, 10/-. 
Selective crystal diode coil type HAX, 3/- each. 

Type HAX.L (for LW band), 3/6. Dual wave TRF coils, type A/HF, matched pair, 7/-, with 
adjustable iron dust cores. 

FERRITE ROD AERIALS Wound on high permea- - 
bility Ferroxcube rod. Medium wave, FRM 4// x 
8/9. Dual wave FRD, 8" x •&", 12/9. ^ 

Send 5d. in stamps for complete data and circuits. All types available from advertisers in this Magazine and local 
component stockists 

THE TELETRON COMPANY LIMtTED 
Ii2b Station Road . Chingford . London E4 Telephone SIL 0836 

'Eutb0'' trse 

tnci 
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PULLIN 
SERIES 100 TEST SET 

Completely restyled with new 
Diakon meter cover giving wide 
angle of vision and very clear 
scales. Carrying handle and very 
ingenious three-position stand 
incorporated. Printed circuit 
gives a rugged accurate instru- 
ment with 21 ranges and sensi- 
tivity 10,000 ohms per volt. 
Fully illustrated leaflet on request 
cash price £12.7.6 
Deposit £2.7.6 (delivery by return) and balance by twelve 
monthly payments of 18/6. 

HEADPHONES 
Brand new lightweight high 

.J resistance headphones. Resis- ef tance 4,000 ohms. Made to 
^sA highest standard by B.T.H. and " -Jj individually boxed. These are 
"■mJ NOT ex-Govt. Made to sell 
y at 45/" 

OUR PRICE 15/-plus I/-post 

HOME RADIO (mitcham) ltd 
Dept. c 187 London Road Mitcham Surrey 
Shop Hours 9-6.30 p.m. Weds. 9-1 p.m. MIT 3282 

RADIO AMATEURS . . . 
get your Licence in 

Hnlf The Usual Time! 
You must be a good Morse operator! 
A "slap-dash" 12 w.p.m. neither satisfies the authorities, 
yourself, nor your operator friends. Morse operating 
is an exacting art unless your training is made simple 
and is based on sound fundamentals. For this reason, 
the Candler System was invented to take the "grind" 
out of Code tuition, turning a tricky subject into a 
pleasurable pursuit. 

Send 3d. stamp for the "Book of Facts" 
CANDLER SYSTEM CO 
(Dept. 55 RC) 52b Abingdon Rd London W8 

Candler System Company Denver Colorado U.S.A. 

HIGH FIDELITY 
Quality components of all types always in stock for the 

MULLARD 2-VALVE PRE-AMPLIFIER 
MULLARD 3-VALVE 3-WATT AMPLIFIER 

MULLARD TAPE AMPLIFIER TYPE C 
Circuits free on request 

510 AMPLIFIER FM TUNER circuits 3/6 
912 PLUS AMPLIFIER „ 4/- 
JUPITER STEREO UNIT ,, 2/6 
RADIO CONSTRUCTOR FM ,, 2/- 
MERCURY SWITCHED FM 2/- 
DENCO FM TUNER „ 1/6 

Price list available on request 
JT nilll7D 82 dartford road . I. rlLllrJl DARTFORD KENT Telephone Dartford 4057 

PRACTICAL RADIO 

& TELEVISION 

FREE 
INFORMATION 

BUREAU 
to answer all your 
technical questions 

CAXTON'S 
FAMOUS 
BOOK 
Not too ad- 
vanced for the 
enthusiastic 
amateur, and definitely a boon for any 
expert. Profusely illustrated with 16 
full page plates and over 400 diagrams. 

THE CONTENTS 
Waves in Free Space: Capacity: 
Reactance and Impedance; Alternat- 
ing Current: Tuned Circuits: Prin- 
ciples of the Thermionic Valves: The 
Signal Analysed: Detection: H.F. 
Tetrode and Pentode: Valves: Design 
of the Superheterodyne: Practical 
Coil Design: Switches and Switching: 
Low-frequency Amplification: The 
Output Stage: Automatic Volume 
Control: Car Radio: High-vacuum 
Cathode-ray Tube and its Application 
to Television: Television Receiver 
Design: Fault-finding: Workshop 
Hints: Abridged Technical Dictionary. 

Supplied with "Modern Practical 
Radio and Television" there is a 
separate booklet, which gives details 
of 48 circuits of popular models, and 
a mass of useful formulae and data. 

-K 
* 
* 
* 
-K 
* 
* 
-K 
* 
* 
-K 
* 
-K 
-K 
* 
* 
* 

Send Today For 

I FREE PARTICULARS * 

To THE CAXTON PUBLISHING | 
COMPANY LTD., 

73 Morley Hall St. George Street J 
Hanover Square London W1 

Please send me without obligation i 
FREE PARTICULARS of Modern \ 
Practical Radio and Television, to- 
gether with your terms of easy i 
payment. | 

Name  | 

Address 

RT23  73 
Send this form in unsealed envelope, 2d. stamp ^ aenu ims lor ivelope, 2d. stamp | 
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UNREPEATABLE BARGAINS 
Metal Rectifier. Equivalent of 
RMS, 250mA, 250V, 12/6 
Welding Transformer. 12V, 50A 
continuous rating, intermittent 
rating for spot welding exceeds 
2,OOOA. 45/-, carr. and pkg. 5/- 
6ft Unbreakable Mains Lead. 
Type of lead fitted to electric 
razors, makes fine lead for test 
meters and any other devices where 
subject to continuous bending. 
Twin figure eight construction, soft 
cream p.v.c. covered. Normally 
costs 2/- per yard—we offer three 
leads for 2/-. 
0.1 [J.F 350. Small tubular metal- 
cased condensers made by Dubilier, 
2/6 doz. Connecting Wire p.v.c. cover- 
ing. All colours. Sale price 2/6 
per 100 ft coil or 5 coils different 
colours, 10/- the lot. 
50 Assorted Resistors. Well 
mixed and useful values ^ and ^W, 
5/- for 50. 
Ditto, but 1W, 6/6 for 50. 
Mains Transformer. Standard 
230V, input 250-0-250 at 80mA. 
6.3V at 5A, 12/6 
Toggle Switch. Standard metal 
body, type with round dolly, fixing 
ring and on/off indicating plate, 
1/3 or 12/- doz. 
Metal Rectifier. 250V 60-80mA, 
ideal for mains set or instrument 
or to replace that expensive 
valve, 4/6. Screened Cable. Rubber cov- 
ered flexible with metal braiding. 
Ideal for microphone or gramo- 
phone extensions. 4d. per yd, 
30/- per 100 yds. 
Install 2-way Switches. Our 
outfit comprises 30 yd multicore 
cable, two 2-way switches, two 
wood blocks, full instructions. 9/6 
each, post and Insurance 2/6. 
Long, Medium and Short Wave 
Coil Pack. An exceptionally well 
made coil pack which covers the 
standard long, medium and short 
wave bands for 465 kc/s i.f., com- 
plete with diagram of connections. 
14/6 plus 1 /6 postage and insurance. Limited quantity only. 
Neon Lamp, midget wire ended. 
Ideal for making mains tester or for 
any of the dozen and one applica- 
tions to which a neon can be put. 2/- 
Instrument Transformer. Input 
200-230V, output 6.3V at 3-4A and 
two separate 85V 10mA windings 
which can be joined in series or 
parallel. 8/6 plus 1/6 post & pkg. 
3?" Meter Moving Coil. Flush 
mounting, really beautifully made 
by G.E.C. Two types available, 
500-0-500 microamp and 1mA f.s.d. 
37/6 plus 2/- post and ins. 
Winking Eye telephone or circuit 
indicator, 5/-. 
Cathode Ray Tube VCR517, 7/6 
carriage, etc., 3/6 

PULLIN SERIES 100 TEST SET 
Undoubtedly a most useful instrument by a firm 
long famous for fine instruments. Entirely re- 
designed, it has a square movement with diacon 
plastic cover; this makes for a brighter, more 
readable scale, extra scale length and wider angle 
of vision. With the test set is included a pair of 
combined test prods and crocodile clips also a 
stand for inclining the meter at the best reading 
position. Ranges: a.c. volts: 0-10, 0-25, 0-100, 
0-250, 0-500, 0-1,000; ditto d.c. A.C. current: 
0-100mA; d.c. current: 0-2.5, 0-10, 0-100, 0-500 
mA. Resistance: 0-1M and 0-1 OkQ. Price £12.7.6 
plus 5/-carr. and ins. or £1 deposit and 24 fort- 
nightly payments of 10/—. FREE GIFT.—All pur- 
chasers this month will receive a Series 100 range 
extender scale and data, which adds capacity 2pf- 
O.lptFin two ranges, inductance, E.H.T., and many 
others. 

: i 

I It 

A.C./D.C. MULTIMETER KIT 
Ranges: D.C. volts 0-5, 0-50, 0-100, 0-500, 0-1,000. 
A.C. volts 0-5, 0-50, 0-100, 0-500, 0-1,000. D.C. 
milliamps 0-5, 0-100, 0-500. Ohms 0-50,000 with 
internal batteries. 0-500,000 with external batteries. 
Measures a.c./d.c. volts, d.c. current and ohms. 
All the essential parts including metal case, 2" 
moving coil meter, selected resistors, wire for 
shunts, range selector, switches, calibrated scale and 
full instructions. Price 19/6 plus 2/6 post and ins. 

LATEST TYPE TURRET TUNERS 
Brand new stock, not surplus, with coils for 
Bands I and III complete with valves. Model 1 
i.f. output 33/38 Mc/s. Series heaters. Model 
2 i.f. output 16/19 Mc/s. Parallel heaters. 
With instructions and circuit diagram, 79/6. 
With knobs 3/6 extra, post and ins. 2/6. 

THIS MONTH'S SNIP 
17" TV Tubes as illustrated in our copy above. Not rebuilt or regunned 
but brand new with 12 months guarantee. £16.10.0 or £1 deposit and 
33 weekly payments of 10/-. Non-callers add 10/- carr. and insurance. 

GRAM INTO 
TAPE RECORDER 

Convert your Record Player or Radiogram into 
a Tape Recorder. Can be fitted in a few seconds 
and then you have immediately all the facilities 
afforded by a normal tape recorder, i.e. record, 
playback, erase, rewind, etc. As illustrated. Price, 
afforded by a normal tape recorder, i.e. record, 
but less pre-amp, only £7.10.0, or 10/- down and 16 
weekly payments of 10/-, With pre-amp, £13 2.6 
or £1 down and 27 fortnightly payments of 10/-. 

Install those Extra Power Points. 3-core cable 7.029 (15A) 500V 
grade. A big purchase enables us to sell this at 37/6 per coil (50 yds), 
carriage 7/6 
Auto Transformer. Totally enclosed, primary 200-250V, secondary 
110-120 rated 200-250, 27/6, carriage and insurance 2/6. 

ELECTRONIC PRECISION EQUIPMENT 
For prompt attention post orders should be sent to our Eastbourne address marked Dept. 34 
42/46 Windmill Hill 66 Grove Road 29 Stroud Green Road 266 London Road 

Ruislip Middlesex Eastbourne Sussex Finsbury Park N4 Croydon Telephone RUIslip 5780 Telephone Eastbourne 6565 Telephone ARChway 1049 Telephone CROydon 6558 
Half-day Wednesday Half-day Wednesday Half-day Thursday Half-day Wednesday 
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Aerial 
RA3 
RA4 

H.F. 
RHF3 
RHF4 

REPANCO HIGH GAIN COILS 
DUAL RANGE CRYSTAL SET COIL, Type DRX1  
DUAL RANGE COIL with Reaction. Type DRR2   
MATCHED PAIR DUAL RANGE T.R.F. COILS, Type DRM3   
PAIR DUAL RANGE SUPERHET COILS, Type SH4   
MINIATURE IRON DUST CORED COILS, Type "R": 

Range Aerial H.F. Osc. Range 
800-2,000m. RA1 RHF1 RO! \ _ . 7/, 70-230m. 
190- 550m. RA2 RHF2 R02 / eacn 15- 50m. 
FERRITE ROD AERIAL, Dual Range Type FR1 
MINIATURE I.F. TRANSFORMERS, Type MSE (465 kc/s)  
STANDARD I.F. TRANSFORMERS, Type TCG (465 kc/s)  

REPANCO EASY-TO-BUILD RECEIVERS 
Constructors' Envelopes of easy wiring plans, instructions and detailed price lists of 

THE HIWAYMAN   
Four-valve superhet Dual-range Portable using Ferrite Rod Aerial 

REPANCO ONE-VALVE   
Beginner's Dual-range Radio Set for use with headphones 

REPANCO FM TUNER UNIT   
Using 4 EF91, 1 EB91, 1 EM80 Valves, Ratio Detector 

REPANCO 'THREE DEE"   
Dual-range Transistor Radio using 3 Transistors and Crystal Diode. 

Amazing loudspeaker reception from 7^ volt battery supply 
REPANCO "TRANSEVEN"     

A new 7 Transistor superhet Portable with preset station tuning using Repanco transistor components 
REPANCO "MINI-7"   

The amazing new transistor pocket portable radio with all the technical 
features of a standard receiver. Seven transistors, superhet circuit, 
fully tunable over medium wave. Size 51" x 3^" x 1f" 

Osc. 
R03 \ 
R04 / 

pair 
pair 

each 

pair 
pair 

2/6 
4/- 8/- 
8/- 

3/3 
12/6 
12/6 
13/6 

Envelope 1/6 (post 3d.) 
Envelope 9d. (post 3d.) 
Envelope 1/6 (post 3d.) 
Envelope 9d. (post 3d,) 

Envelope 1/6 (post 3d.) 

Envelope 1/6 (post 3d.) 

MAIL ORDER and TRADE 
RADIO EXPERIMENTAL PRODUCTS 

LIMITED 
33 MUCH PARK STREET COVENTRY 

Telephone 62572 

WHOLESALE and EXPORT 
REPANCO LTD 

O'BRIEN'S BUILDINGS 
203-269 FOLESHILL ROAD COVENTRY 

Telephone 40594 

GRAMDECK 

TAPE RECORDERS 
Why not convert your radiogram 

into a Tape Recorder for the New 
Year? In a matter of seconds—yes, 
seconds—and you have a first-class 
tape recorder. 

It runs off any make of radiogram. 
Just attach to the turntable at 78 speed. 
Any standard of tape can be used. 

DON'T HESITATE! 
BE THE ENVY OF YOUR FRIENDS 

TRANSISTORISED PRE-AMP 
AND UNIT CONTROL 

YOUR GRAMDECK 
PRICE £13 • 2 • 6 

Normal Trade Discount 
Full information from 

HPfjt liigl) fiMitv Co 
18 MELVILLE ROAD EDGBASTON 

BIRMINGHAM 16 

REBUILT TUBES 
12" Type MW31-74   £6.0.0 
14" Type MW36-24/44   £6.10.0 
17' Type MW43-64/69   £8. 0.0 
21" Type MW53-20/80   £10.10.0 

Customers must supply own tubes for rebuilding 

COMPLETE NEW ASSEMBLY 
Purchase Tax Paid 

IMMEDIATE DELIVERY 
12" Type MW31-74   £8.0.0 
14" Type MW36-24/44   £8.10.0 
17" Type MW43-64/69   £9.10.0 
We deeply regret our new schedule of prices which 

have been forced upon us by the new demand of 
purchase tax. 

Carriage and insurance 10/- 
Free delivery Greater London 

VIDIO REPLACEMENT COMPANY 
Hales St. Deptford High St. London SE8 

Telephone TIDeway 4506 
Midland Distributors 

INRAXIA LIMITED 
65 COLESHILL BIRMINGHAM 4 

Telephone Aston Cross 1829 
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G2AK 
FOR QUALITY 
AND SERVICE 

HEADPHONES. H.R. type, 4,000 I 
ohms, very sensitive. Only 12/6 pair. I 
P. & P. 1/6 C.L.R. (low res.) 8/6, \ 
P. & P. 1/6 
RECORD CHANGERS. Latest j 
B.S.R. Monarch UA8 with manual and | 
auto control, latest Ful-Fi Cartridge, i 
List £9.15.0. OUR PRICE £7.15.0, I 
carr. paid 
MULTI-WAY CABLE, f" diam. j 
7 colour coded wires. Ideal for mobile 1 
or inter-chassis connection. Any j 
lengths cut, 1/3 per yard. P. & P. ' 
1 /6 min. 
10-WAY CABLE (5 pairs). Screened J 
and plastic covered. Any length cut, 
2/- per yard. P. & P. 1/6 min. 
7-way (unscreened) 1/3 yard. 
DUAL RANGE VOLTMETERS. 
Dual range 0-5v. and 0-100 M.C. 
1,000Q/V. Ranges easily extended. 
With test prods and leads. Complete 
in solid leather carrying case 6i" x 5" 
x 2^". A GIFT at 25/-. Post free. 
ABSORPTION WAVEMETERS. 
3.00 to 35.00 Mc/s in 3 switched bands, 
marked on scale. Complete with 
indicator bulb. A MUST for any ham 
shack. Only 17/6, post free. 
Send for our new 56-page illustrated 
catalogue. P.O. or stamps, 1 /6. 

SPECIAL OFFER! 
Due to a fortunate purchase we are able 
to offer these amazing 

MINIATURE 
ROTARY CONVERTERS 

at a new Low Price. 
;2 6 each or 22/6 per pair 

Size 4!" x 2£" overall. 12V input. 
360V 30mA Cont. or 310V. 70mA 
intermit, output. P. & P. 1/6 
ACOS MIC 32/2. NEW in maker's 
carton. List 55/-. OUR PRICE 35/-. 
P. & P. 116 
100 KC/S CRYSTALS. American 
3 pin based crystals New condition. 
Worth £3.10.0. Only 25/—, post free. 
R.F. CHOKES. 2.5mH, 120mA. 
Pie wound, 2/- each. Three or more 
post free 
NATIONAL TYPE R-300pf.. Type 
R-300fA pillar mounting choke, ImH, 
300mA, 3/- each or 6 for 15/- 
SHADED POLE MOTORS. For 
tape recorders or gram, units. 2 
types, clock and anti-clock 200/250V 
50c. 15/- each or 27/6 per pair. 
P. & P. II- 
RACK MOUNTING PANELS. 
9" x Sj", 7", 81", or lO^" black crackle 
finish, 5/9, 6/6, 7/6 respectively, 
postage and packing 2/- 

AERIAL EQUIPMENT 
COPPER WIRE. 14g. h.d.: 
140' 17/-; 70' 8/6; 7/25 stranded; 
140' 10/-; 70' 51- plus I/- P & P. 
RIBBED GLASS INSULA- 
TORS. 3" 1/6 each or 6 for 7/6. 
P. & P.. 1/6 
TWIN FEEDER. 300 ohm twin 
ribbon feeder, similar K25, 6d. 
per yard. K358 Telcon (round) 
1/6 per yard. Post on above 
feeder and cable. 1/6 any length 
CERAMIC FEEDER SPREAD- 
ERS. Type F.S. 6" 9d. each or 
8/- doz. P. & P. 21- 
CERAMIC "T" PIECES. Type 
AT for centre of dipoles 1/5 each 
or 3 for 4/-. P. & P. 1 /6 

M0SLEY TRI-BAND BEAMS 
Orders for these will be handled 
in strict rotation. 
T33 JR. 3 EL   £25 
TA32 JR. 2 EL   £18 
V3 JR. Vertical 3 Band ... £8 

PLACE YOUR ORDER EARLY 

GHAS. H. YOUNG LTD 
110 DALE END BIRMINGHAM 4 (Tel. all departments) CEN 1635 

RADSOSETTE —  — 
The ideal low cost 
transistor pocket radio 
for the beginner. The 
circuit utilises the new 
R.C.S VARI LOOP- 
STICK transistor coil. 
A specially designed 

'x miniature .0004 tuning ^condenser permits the 
set to be in a case 
which fits the palm of 
your hand. 

Can be built in I^ 
30 minutes JU/aG 

All components are sold separately, full construction 
data including plan of parts, 2/- 
ALL-WAVE RADIO 
Ideal for the beginner or for those 
requiring a simple stand-by receiver 

This 1 valve S.W. re- 
ceiver can be built for 
35/- from our list of 
components, which can 
be purchased separately. 
It includes valve and 1 
coil covering 20-40 
metres. Provision is 
made to increase to 2 or 3 valves if required, and all components are 

colour-coded so that the beginner can build this 
set quite easily. Send 2/- for specification, wiring 
diagram, layout and price list. 

Postage: Under 10/-, 9d. Under AO/-, 1/6 
 Over 40/-, post free 

15/=" 

R.C.S. PRODUCTS (RADIO) LTD 
11 Oliver Road London E17 Mail Order only 

The Teletron 

TRANSIDYNE 

Portable 6-Transistor Superhet 

Receiver with printed circuit 

Circuit diagram with 
instructions available 
from most advertisers 
in this magazine, I/- 

post free 

SAM M0ZER LTD 
288 Hedge Lane London NI3 

Telephone PALmers Green 1748 
Sole Distributors to the Trade 
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r Radio Component Specialists since 1946. Staffed by Engineers and Radio i 
Amateur Constructors who enthusiastically try to give you a square deal j 
and 

i 
FULL VALUE FOR MONEY-. ## , . 

SPEEDY MAIL ORDER SERVICE TUS! 

BAND III TV CONVERTER 
180 Mc/s-205 Mc/s 

Suitable London, Birmingham, Northern, Scottish, 
Welsh and I.O.W. ITA transmissions 
Mk. 2 Model. Latest cascode circuit using ECC84 
and EF80 valves giving improved sensitivity (12 dB) 
over standard circuits, built-in power supply a.c. 200- 
250V. Dimensions only 65" x 3", ht, 4". Simple and 
easy to fit—only external plug-in connections. Wired 
aligned and tested ready for use. State channel re- 
quired. Guaranteed. Bargain offer—good results or 
full refund. ONLY £3.19.6 Carr. and pkg. 2/6 
Band I/Band III changeover switch and B.B.C. aerial 
socket can now be fitted and wired to the above con- 
verter for 8/- extra 

CONDENSERS. Mica or s. mica. All pref. values. 
2pF to 680pF, 6d. each. Ceramic types, 2.2pF to 5,OOOpF, 
9d. each. Tubulars, 450V, Hunts and T.C.C. 0.001, 
0.005, 0.01 and 0.1, 350V, 9d.: 0.02, 0.05, 0.1, 500V 
Hunts, T.C.C., 1/-; 0.25 Hunts, 1/6; 0.5 Hunts, 1/9; 
0.001 6kV T.C.C., 5/6; 0 001 20kV T C.C., 9/6 etc. 
RESISTORS. Pref. values 10 ohms 10 megohms, 20% 
tol., iW, 3d:; ^W, Sd.; 1W. 6d.: 2W, 9d.: 10% h-stab., 
i-W, 5d.; iW, 7d.; 5% tol., ^W, 9d.; 1 % h-stab.. ^W, 1 /6 
PRE-SET W/W POTS. TV knurled slotted knob 
type. 25 ohms to 30,000 ohms, 3/-; 50,000 ohms, 4/-; 
50,000 ohms to 2 Megohms (carbon), 3/- 

VOLUME CONTROLS 
Log. or Lin. ratios, 10,000 ohms-2 Megohms. Long 
spindles. 1 year guarantee. Midget Ediswan type, 
1^" dia. No sw. 3/-, d.p sw, 4/9 

ANOTHER T.R.S. 
RECORD PLAYER WINNER 

1. LATEST 4-SPEED BSR Player unit (Model TU9) 
and "Ful-Fi" pick-up, £4.12.6, carriage 3/6 

2. 2-VALVE AMPLIFIER wired complete with 
speaker, etc., on mounting board, £3.5.0, carr. 2/6 

3. CONTEMPORARY STYLED LIGHT- 
WEIGHT CASE in maroon and grey, size 14^" x 
Hi" x 6", £1.7.6, carriage 2/6 

SPECIAL OFFER 
ALL 3 UNITS ONLY £9, Carriage 4/6 

Est. 
1946 

We can only show a small selection 
from our vast stocks in this advert. 
Write now for full Bargain Lists, 3d. 

RECORD PLAYER BARGAINS 
New Reduced Prices! 

SINGLE PLAYERS. 4-speed BSR (TU9) 92/6; 
4-speed COLLARO JUNIOR, £4.10.0; 4-speed 
GARRARD (4 S.P.). £7.15.0, carr. and ins. 3/6 
AUTO-CHANGERS. 4-sp. BSR (UA8), £6.19.6 4-speed COLLARO, £7.19.6; 4-speed GARRARD 
RC121 /4D/Mk. II, 10 gns. carr. and ins. 4/6. All above 
units are latest 4-speed models, fitted lightweight 
crystal p.u. and twin sapphire styli. Complete and 
ready to use. 

FINEST SELECTION AVAILABLE—ALL 
BRAND NEW AND GUARANTEED 

80 OHM COAX CABLE 
NOW ONLY 8d. YARD! 

Highest Quality Cable, low-loss Polythene Aeraxial, 
semi-air spaced, feeder losses cut 50%. Standard £" 
dia. Stranded core. Famous make. 
20 yds 12/6, carr. 1/6 40 yds 20/-, carr. 2/- 
Coax Plugs 1/-, Coax Sockets 1/-, Couplers 1/3, 
Outlet Boxes 4/6, B1-B3 Xover Unit 7/6 

C.R.T. HEATER ISOLATION TRANS. 
New improved types—mains prim. 200/250V tapped. 
All isolation transformers now supplied with alterna- 
tive no boost, plus 25%, and plus 50% boost taps at no 
extra cost, ail in one transformer. 2V 2A type, 
12/6; 6.3V 0.6A type, 12/6; 10.5V G.3A type, 12/6; 
13V 0.3A type, 12/6. P. and p. 1/6. Other voltages 
in course of production. Small size and tag terminated 
for easy fitting. P. and p. 1/6 

S.T.C. RECTIFIERS. E.H.T. types, K3/25 2kV, 5/-; 
K3/40 3.2kV, 6/9; K3/45 3.6kV, 7/3; K3/50 4kV, 7/9; 
K3/100 8kV, 13/6, etc. Mains types: RM1 125V 60mA, 
4/9; RM2 125V 100mA, 5/6; RM3 125V 120mA. 7/6; RM4 
250V 250mA, 16/-; RM4B type 250V 275mA, 17/6, etc. 
LOUDSPEAKERS. P.M. 3 ohm, 2^" Plessey, 17/6; 3^" 
Goodmans, 18/6; 5" R. & A., 17/6; 6" Celes., 18/6; 7" x 
4" Goodmans, 18/6; 8" Rola, 20/-; 10" R. & A., 25/-, etc. 
SPEAKER FRET. Expanded bronze anodised metal; 
8" x 8", 2/3; 12" x 8", 3/-; 12" x 12", 4/6; 12" x 16", 6/-; 
24" x 12", 9/-, etc. TYGAN FRET (Murphy pattern): 
12" x 12". 2/-; 12" x 18", 3/-; 12" x 24", 4/-. etc. 

EMITAPE RECORDING TAPE 
ALL NEW AND BOXED 

3" 
5" 
51" 
7" 

Type J 
175ft 
600ft 
850ft 
1,200ft 

1 (Stand.) 
... 71- 

19/- 
. 24/6 

30/- 

Type 99 (Long Play) 
250ft ... 91- 
850ft ... 24/- 
1.200ft ... 31/6 
1,800ft ... 45/- Spare Reels (unboxed). 7" metal 1 /6, 7" plastic (EMI) 3/6 

RE-GUNNED TV TUBES—GEN UINE OFFER 
New heater, cathode and gun assembly can now be 
fitted to your old tube, revacuumed and reconditioned 
virtually as new. Fully guaranteed to highest standards 
—as used by our own Service Department. 12" £8; 
14" £8.10.0; 17" £10. We regret only Mullard and 
Mazda types at present. Delivery approximately 7 days. 
Carriage and insurance 12/6 
MIDGET TRANSISTOR TYPE ELECTROLY- 
TICS. T.C.C. 2[zF, 4[xF, 8[xF 6V, 3/6; 6ptF, lO^F, 
16[xF 3V, 3/6; 32{zF HV, 3/6, etc. 
VALVES—NEW BOXED—ALL GUARANTEED 
1R5, 1T4, 7/6; 1S5. 1S4, 7/6; 3S4, 3V4. 8/-; 5Z4, 9/6: 
6AT6, 8/6; 6K7, 6/6; 6K8, 8/6; 6Q7, 8/6; 6SN7, 8/6 
6V6, 7/6; 6X4, 7/6; 6X5, 7/6; 7C5, 9/-; 7Y4. 8/6 
DAF96, 9/-; DF96, 9/-; DK96, 9/-; DL96, 9/-; 35L6 
10/6; EABC80, 9/6; EB91, 6/6; EBC41, 10/6; EBC33, 8/6 
ECC84, 12/6; ECH42, 10/6; ECH81, 10/6; ECL80, 12/6 
EF41, 10/6; EF80, 10/6; EF86, 14/6; EF91, 8/6; EY51 
12/6; EZ40, 8/6; EZ80, 8/6; MU14, 9/6; PCC84, 10/6 
PCF80, 10/6; PCF82, 10/6; PCL83, 12/6; PL81, 14/6 
PL82, 10/-; PL83, 11/6; PY80, 9/6; PY81, 9/6; PY82, 8/6 
U25, 15/6; UY41, 8/6 
SPECIAL—1 R5,1T4,1S5,1S4 or 3S4 or 3V4 per set 27/6 

Hours 9 a.m.-6 p.m., I p.m. Wed. 
RADIO COMPONENT SPECIALISTS 
70 Brigstock Road Thornton Heath Surrey Telephone THO 2188 
Terms: C.W.O. or C.O.D. Post and packing up to jib 7d., Mb 1/1, 31b 1/6, 51b 2/-, 101b 2/9 
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SPUTNIK-SPECIAL — THE WORLD IN YOUR HOME 

^1* 
SHORT-WAVE RECEIVER 10-60 MC/S (5-30 

RECEPTION SET TYPE 208 
Metres) 

Complere with 6 valves, 2 6K8G, 2 EF39, 6Q7G and 6V6G. Interna 
mains power pack and 6V vibrator pack. Built-in 6?" speaker. 
Muirhead slow-motion drive. B.F.O. and R.F. stage. I.F. freq. 2 Mc/s. 
Provision for phones and muting and 600 ohms input 110/250V 
a.c. 6V vibrator pack included for battery operation. All sets in 
new condition and air tested £6.19.6 carr. 15/6 

65" Extension Speaker in cabinet with volume control 27/6 
NO WORK REQUIRED : JUST PLUG IN AND SWITCH ON! 

AC/DC PORTABLE RADIO 
Gram, sockets (for 
crystal or magnetic 
pick-ups) 
1" x 4" elliptical 
speaker 

■jfc- Slow motion tuning 
-jt Ideal for a radio- 

gram 
ONLY £7.12.6 post 7/6 

Portable polished cabinet   27/6 
Super portable rexine cabinet  37/6 
ABSOLUTELY GAURANTEED BRAND NEW AND 

IN PERFECT WORKING ORDER 

5 valve superhet ■jlf- Built-in frame aerial 
Size 10" x 10" x 4" 
deep 
All Marconi valves 

•jlf Med., long and short 
waveband 
OR Med. and two 
short wavebands 

CRYSTAL CALIBRATOR For No. 19 Set 10 kc/s; 100 kc/s; 1 Mc/s; spot frequencies; crystal 
controlled oscillators; includes 5 12SC7 valves, neon 
modulator handbook, etc. _ . . ^ „ 

£4.19.6 Post BRAND NEW free 
TRANSMITTER/RECEIVER Army Type 17 Mk. II Complete with valves, high resistance headphones, 

handmikeand instruction book and circuit. Frequency 
range 44.0 to 61 Mc/s. Range approximately 3 to 
8 miles. Power requirements: Standard 120V h.t. 
and 2V l.t. Ideal for Civil Defence and 4[r / 
communications. BRAND NEW 
44-61 Mc/s calibrated Wavemeter for same, 10/- extra 

RADAR UNIT TYPE 1683 
Complere with the following valves: 2-6C4, 832A, 
829B, 2-5R4G, 3—6AC7, 6V6GT, 931A photo multiplier 
with associated network. Also 2-blower motors. Input 30-115V 400 to 2,600 c/s 26V d.c. 10 0 PoSt 

BRAND NEW and boxed free 
VIBRATOR PACKS. Input 6V d.c. Output approx. 
100V d.c. at 30mA, fully smoothed and r.f. filtered. 
Size 65" x 5" x 2". Fitted with Mallory 629C vibrator. 
BRAND NEW. Boxed. 12/6 

PACKARD-BELL PRE-AMP. Complete in screened case with 6SL7GT; 28D7: leads; jack; plug, etc. Hand- 
book. Sealed in carton _ I T /Z ONLY IZ/O P.P. 2/- 

MORSE PRACTICE BUZZER UNITS 
Ready wired on board, a ir p.p. 

complete with key ONLY j O -j 
Headphones 7/6 pair. Requires 4^ volt battery 

A.C./D.C. 200/250V Portable-Gram AMPLIFIER 
Completely assembled on baffle board size 12^" x 4|" 
depth 3". Containing two Mullard valves type 
UL84 and UY85, Elac 1" x 4" elliptical speaker, volume 
control, tone control. Nothing else to buy, just plug 
in to mains and connect your pick-up to amplifier. 
Absolute bargain 67/6 Carr. 2/6 

373 MINIATURE I.F. STRIPS 10.72 MC/S 
The ideal f.m. conversion 
unit as described in P.W., 
April/May 1957. Complete with 6 valves, three EF91s, 
two EF92s and one EB91. 
I.F.T.s, etc., in absolutely 
new condition. With cir- 
cuit and conversion data. 

42/6 (with valves) 12/6 (less valves) 
Postage and packing 2/6 (either type) 

426 CONTROL UNIT Includes: 4-EF50; 2-SP61; EB34; multibank switches; 
pots; transformer, etc. "71X1 ONLY JU/— P.P. 51- 

10" PM large maget speaker complete in baffle cabinet 
with 30 ft. leaded jack portable sealed 

Only 45/- P.P. 5/- 
MIXER UNIT TYPE 79 Frequency range 172 to 190 Mc/s. Comprising: 

VCR139A cath. ray tube; 7 EF50s; EF55: 4 EA50s; 
2 EB91s: 5U4; VU120 and EC52. Standard main 
input 200-250 volts 50 c/s. Ideal Scope basis. 

£5.10.0 

RF UNITS TYPE 25 Switched. Tuning 30 to 40 Mc/s. 
Includes 3 SP61s Carriage 2/6 
TYPE-26. Variable tuning, 50 to 65 Mc/s. 
Including 2 EF54s and EC52. Carr. 2/6 

(Circuits in stock for both types 9d.) 

10/- 
25/- 

COLLARD CONQUEST 
4-speed auto-changer with light-weight turnover 
crystal pick-up £7.19.6 P.P. 4/6 
Collaro 3-speed single player with lightweight turn- 
over crystal pick-up £6.|9.6 P.P. 3/6 
BSR 4-speed auto-charger with turnover crystal 
pick-up, etc. £7.19.6 P.P. 4/6 

ALL BRAND NEW AND BOXED 
S.T.^£,P FOR NEW TRANSISTOR COMPONENTS LIST; QUARTZ CRYSTAL LIST; VALVE LIST; TRANSISTOR RECEIVER CIRCUITS, ETC. 

HENRY'S RADIO LTD • 5 HARROW ROAD • LONDON W2 
Opposite Edgware Road Tube Station (DEPT. RCJ) Telephone PADdington 1008/9 
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NEW TYPE TRANSISTORS 
PRICE REDUCTIONS 

JUNCTION TYPE P.N.P. 
Ediswan XA104 6 Mc/s osc./mixer; R.F. amp. 
Ediswan XA103 4 Mc/s I.F. and R.F. amplifier 
Ediswan XB104 1 Mc/s audio output and driver... 
(A pair in push-pull will give up to 250mW audio) 
Ediswan XC101 audio for up to 325mW in push- 

pull ... ... ... ... ... ... pair 

18/- 
15/- 
10/- 

60/- 

"MAJOR" 

Newmarket Power Transistors: V15/10P, 20/-; V15/ 
20P, 39/-; V15/30P, 48/-; V30/10P. 48/-; V30/20P. 
54/-; V30/30P, 57/-; V15/20IP, 25/-; V30/20IP, 35/9 

Mullard OC44 12 Mc/s osc./mixer: R.F. amp. ... 40/- 
Mullard OC45 6 Mc/s I.F. and R.F. amp. ... ... 35/- 
Red Spot 800 Kc/s Audio Amplifier ... ... 7/6 
White Spot 2 to 5 Mc/s R.F. and I.F. amp. ... 12/6 
Green/Yellow 600 Kc/s Audio Amplifier ... ... 7/6 
Red/Yellow 1.5 to 8 Mc/s R.F. and I.F, amp. ... 15/- 

DATA SHEET AVAILABLE ON ALL TYPES. 
FULL TRADE DISCOUNTS. 

LARGE RANGE OF SUB-MINIATURE TRANSISTOR 
COMPONENTS IN STOCK: SEND FOR FREE LIST. 
CONSTRUCTOR'S PARCEL FOR TRANSISTOR 

POCKET RADIO 
Perdio attractive moulded cabinet, size Sj" x 3j" x ly", 
12/6. J.B. screened twin gang 2084-176pF, to fit cabinet, 
10/-. Perdio 2?" min. 3 ohm speaker, 21/-, 20:1 Single 
ended output transformer to match, 10/-. 

ALL FOR AQ /|L P.P. 
ONLY 2/6 
CRYSTAL MIC. INSERTS 

square ... ... 3/6 I5" round (Acos) ... 7/6 
round (Acos) ... 5/- 2" round (Acos) ... 12/6 
Suitable moulded plastic hand mic. case, only 2/6 

^ 4-stage reflex circuit 
£ Variable tuning over 

medium waves 
Highly sensitive 

£ No aerial or earth 
3 stations minimum 
Economical 
Drilled and mounted 
chassis 

* Size 4i" x 3" x U" 
Ac nternal ferrite aerial At All Ediswan tran- Ac Weight less than 4 oz 

sistors Ac Complete layout diagram 
ONLY 72/6 POST FREE 

All items can be supplied, including EDISWAN 
transistors, battery, case and personal phone, etc. All 
components sold separately. Circuit and shopping list 
FREE. 

MINOR' 
Ac Variable tuning over medium 

waves 
l % ★ 3-stage reflex | circuit 

Jk / Ac Highly sensitive 
'n,:erna' ferrite 

Ac Drilled chassis •^If- Long-life battery 
Ac Complete constructional details 
Ac Weight less than 2 oz. Ac Size only 3" x 2" x f" 
Complete, including transistor, personal miniature 
phone, case, battery and complete circuit and layout 
diagrams. All components sold separately. Circuit and 
shopping list FREE. 

ONLY 52/6 POST FREE 
66 THE 

COMBINED 
PORTABLE/CAR 

RADIO 
Two sets for the price 

of one 

TRANSISTOR 
This Portable 8-Transistor Superhet is tunable for both 
Medium and Long Waves and is comparable in performance 
to any equivalent Commercial Transistor Set. Call and 
Hear Demonstration Model. 
Ac 8 EDISWAN Transistors 
Ac 250 Milliwatts output Push- pull 
Ac Medium and long waves 
Ac Card mounted Resistors; Condensers 
Ac Internal ferrite rod aerial 
Ac 7" x 4" elliptical speaker 
Ac Drilled chassis 85" x 2j" 
Ac New Point-to-point wiring and practical layout 
Ac New Point-to-point wiring 
Ac Economical. Powered by 7yV battery 
Ac Highly sensitive 
Ac Attractive lightweight con- temporary case. In various 

colours 

8 " Push-Pull Portable Superhet 

We can supply all 
these items including 
cabinet for £11.10.0 
P.P. 2/6. All parts sold 

separately 
Circuit diagrams and 

shopping list free 

Car Radio Conversion Components, 8/-. A.V.C. 5/3 
325mW version, 40/- extra 

y 

Size: 9" x 1" x 3' 
Weight: 41b. 

HENRY'S RADIO LTD 

TELETRON "TRANSIDYNE" RECEIVER Six-Transistor Pocket Superhet 
Ac TCC printed circuit Ac Medium and long waves Ac Powered by two No. 8 batteries Ac Push-pull output 150mW Ac Moulded plastic case Ac ^0'a 2?,/ p.m. 
speaker Ac Internal ferrite aerial Ac Weight 20 oz Ac Complete layout instructions 
Ac Easy to assemble (All components identified) Ac TUP BEST YET! 
All components, including EDISWAN TRANSISTORS, cabinet, batteries, etc., can 
be supplied for £11.19.6. P.P. 2/6. All parts sold separately. Circuit and shopping list 9d. 
Size: 6^" x 3|" x If" 

5 HARROW ROAD • LONDON W2 
fKt junction of Edgware Road and Harrow Road (DEPT. RCJ) Telephone PADdington 1008/9 
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The TRANSIDYNE RECEIVER 
{Page 119 Sept. issue) 

We guarantee all components to be 
exactly as specified by designer 
& approved by Messrs. Teletron 
Drilled case, printed circuit, battery 
holder, dial, nuts, screws £1.5.0 | 
Complete coil and aerial kit £2.2.0 
Resistor kit (with circuit refs.) 6/- 
Cond. kit (with circuit refs.) £1.5-0 
Rola speaker (tax paid) £1.8.2 
J.B. tuning condenser with 

centre screen 10/6 
Ardente D131 & D132 per pr. £1.5.6 
Ardente volume control (R15) 12/6 
Slider wavechange switch 3/6 
GEX34 diode 4/- 
COMPLETE KIT AS ABOVE AT 
THE SPECIAL PRICE OF 
Transistors— £8.15.6 

Red/Yellow (r.f.) 15/- each 
Green/Yellow (audio) 9/6 each 

COMPLETE KIT WITH TRAN- 
SISTORS AT THE SPECIAL 
REDUCED PRICE OF £11.19.6 
FREE—Special 'printed circuit' solder 

with each kit 
Full constructional details, 9d. 

S.A.E. Price List 

JACK PLUGS AND SOCKETS 
(by Bulgin) 

Miniature type f" diameter panel 
space. I" behind panel. With 
optional closed circuit leaf. 

Plug 2/6 Socket 3/- See p. 376 
Sub-miniature type x ^ panel 

space. behind . panel, f" 
projection. 

Plug \13 Socket 9d. 
TRANSISTOR KITS. Companion 
£5.9.0. Leaflet 6d. 'Mini-?', 
£12. Envelope 1/6. Radiosette 
£2.3.0 (with phones) 
  Price Lists—S.A.E. 
We recommend the 'LITESOLD' 
soldering iron for all work and 
especially printed circuits. Mains 
or battery. 21/6 complete (state 
mains voltage) 

CONNECTING'wiRE. p.v.c. 50ft coil, 5 colours, 1/9. Sleeving, 15ft, asstd. 
colours and thicknesses, 8d. Tinned 
Copper Wire 24 s.w.g., 15ft 8d. 
Combined pack (3 above items) 2/9 
TRANSISTORS—CHEAPER STILL 
Yellow/Red R.F, 15/_ 
White Spot R.F. 14/_ 
Yellow/Green A.F. 9/6 
Red Spot A.F. 9/_ 

TRANSISTOR ITEMS. Electroiytics 
Sj-tF 6V, 16^ 12.5V, 32^P 3V, 5u.F 
12.5V, SiiP 40V, 2.5-xF 40V, 1.6aF 6V. 
25.U.F 6V. All 3/3 each; 100a.F 6V 
3/-; Paper 0.01, 0.001, 0.002, 0.005(i.F, 
all 8d. each. Transistor Holders 
1 /- each, 6 for 5/9, 11 /- doz. Ardente 
T.I065 transformers (page 911—July), 
12/-. Subminiature Speakers If" 
round, 27/-; 2" x 3" elliptical, 33/- 
Sub-miniature Output Trans- 
formers, single-ended or p/p, 12/6. 
Volume Controls, button type 
(totally enclosed), 47k and 1M£2, 2/6: 
preset skeleton type 5k, 2/6; spindle 
type, £M, 1M, 2M, 4/3 (page 705— 
'R.C.' May). Ardente Deaf Aid 
Earpieces E.R.100, with cord and 
plug. Limited number at 13/9. 
Ardente Catalogue 6d. 

HI GAIN BAND 3 
PRE-AMPLIFIER 

(See page 568 March) Resistor Set, 1/6; Capacitor Set 
(with clip), 8/9; Valve ECC84, 
17/-; Rectifier (50mA), 7/6; 
Transformer, 13/-; Coil Set (Lj- 
L5) 9/-; Chassis (punched for coils, 
space for Power Pack), 3/9; Coax 
Sockets, V/holder, Tag Strip, 
Nuts, Bolts, 5/6. 
COMPLETE KIT AS ABOVE 

£3.3.0 

QUOTATIONS gladly given {S.A.E. please) R. FAGELST0N (MAIL ORDER) 
46 HARDWICKE ROAD • LONDON NI3 

Please add Postage 
to above prices 

* VALVES 
7/6 
7/6 6/_ 
716 
8/- 
6/- 
91- 6/9 
5/6 
7/6 
8/6 
7/6 

10/6 
8/6 
5/6 
8/6 
2/6 
7/6 
8/6 
8/ 

NEW TESTED AND 
1R5 
1S5 
1T4 
3S4 
3V4 
5U4G 
5Z4G 
6AM6 
6AL5 
6AT6 
6BA6 
6BE6 
6BR7 
6BW6 
6J5G 
6J7GT 
6K7G 
6K8G 
6Q7GT 
6SL7GT 
6SN7GT 8/6 
6V6G 7/6 

6X4 
6X5G 
12AH8 
12AT7 
12AU7 
12AX7 
12K8GT13/6 
12K7GT 8/6 
12Q7GT 71- 
25A6G 10/6 
25L6GT 7/6 
35Z4GT 8/6 
35L6GT 9/6 
53KU 11/6 807 
5763 
DAF91 
DAF96 
DF91 
DF96 
DH76 
DH77 

6/9 
10/6 
7/6 
91- 
7/6 
91- 8/6 
7/6 

GUARANTEED DK91 7/6 EF92 5/6 DK92 9/- EL41 10/- DK96 91- EL84 9/- DL92 7/6 EL91 7/6 DL94 81- EY51 10/6 DL96 9/- EZ35 8/- EB91 5/6 EZ40 8/- EBC41 8/- EZ80 81- E5F80 9/6 EZ81 8/6 ECC81 7/6 KT33C 9/6 ECC82 7/6 PCF82. 11/- ECC83 7/6 PL82 10/6 ECC84 8/6 PY81 81- ECF82 11/- PCC84 9 - ECH81 10/6 PCF80 9 6 ECH42 10/- U76 8/6 ECL80 12/6 UBC41 10/- EF36 7/6 UCH42 9/- EF39 5/6 UF41 10/- EF41 9,'- UL41 9/6 EF80 81- UY41 8/- EF91 6/9 W76 8/6 
Matched Pairs EL84, 23/-; 6V6G, 17/-; 6BW6 
18/-; KT33C, 19/6; KT66. 27/6; 807 14/6 pair 

1R5, 1S5, 1T4, 3S4, 3V4, DAF91, DF91, DK91 DK92 
DL92, DL94, any four, 27/6 per set 
P.P. Op. Transformers MR 3-15 ohms for EL84 6V6, 6BW6, etc., 13/6; Op. Pen. 50mA, 5/6; 30mA, 4/6 
Volume Controls All values, long spindle. L/S 3/-, S-P- 4/-, d.p. 4/9, ext. spkr. control 3/- 
W. W. Pots Pre-set 3/-; 3W long spindle 5/6, s.p. 6/6 
P.M. Speakers 3 ohm. 5" 16/6, 6^" 17/6, 8" 21/- 

10" 25/-, 12" 30/-, Bakers 12" 15 ohm 15W, 90/- 
Coaxial Cable 75 ohm j" stranded, 8d. yd; semi-air 

spaced, 9d. yd; screen cable single and twin, 9d. yd 
Coaxial Plugs 1/- each; Sockets 1 /— each ^  , iui 

P. and p. 9d. to £1 ; 1 /6 to £2; over £2 post free 
R. COOPER G8BX 

C.R.T. Isolation Transformers with nil, 25% and 
50% boost, low capacity a.c. mains 200/250V for 2V 
4V, 6.3V and 13V tubes. All 10/6 each 

Valveholders. 4, 5, 7 pin English and U.S.A. B7G 
B9A, 1.0 Mc. B8G, 9d. each; B7G, B9A with screenint can, 1/6; B12A, 1/3. Aladdin formers with core 
8d. each 

Scotch Boy Recording Tape, 1,200fc reels, 27/- 
Jack Plugs, miniature standard, 3/-; Sockets 31- 
2-Gang Condensers, 0.0005 small size, 7/6 
i.F. Transformers, 465 kc/s, small size, 7/6 pair 
Capacitors, small mica, 5% 1pF to lOOpF, 8d.; 120pF to 1,000pF, 9d.; 1,000V wkg. .01, .0015, .0025, .004 

.005, 1 /- each 
Crystal Diodes. G.E.C., 1/6 each 
Headphones, lightweight, 4,000 ohm, 16/6 pair 
Ceramic Capacitors, close col. 500V for V.H.F., 9d 
Paper Capacitors, tubular, .01, 1,000V I '-- 01 to 0 ' 500V, lOd. 
Paper Blacks, 4aF, 1,000V wkg., 3/6 
Rectifiers, contact cooled, 250V 50mA, 7/6; 85mA 9/1 
Reaction Condensers, .0001, .0003, .0005 4 6 eacf 
Heater Trans. 200/240V, 6.3V, 1.5A, 7/6 
Resistors, i and iW, insulated, 4d. and 6d.- 1W 8d 

6W W.W., 1/-; 10W. II- 
Electrolytics. Wire ends. 25/25V, 1/6; 50/50V. II- 

12/50V, 9d.; 8/450V. 2/-; 16/450V, 2/9: 16/500V, 3 6 
32/450V, 4/-; 8 + 8/450V, 4/6; 8+16/450V, 4/6; car 
types: 16/450V, 3/6; 16+16/500V, 6/-; 32/S00V 6/6 
32/450V, 6/6; 20+20/450V, 4/6; 64+120/275V. 7/6 

Wavechange Switches, midget: 1p 12W, 2p 6W 3p 4W, 4p 3W, 4p 2W, long spindles, 4/6 
Toggle Switches. QMB, s.p.s.t., 2/-; s.p.d.t., 3/3; 

d.p.s.t., 3/6; d.p.d.t., 41- 
j Chokes, 80mA, 15H, 8/6; 100mA 10H, 10/6: ISOmA 

10H, 14/6 
^ Solder, Multicore, 4d. yd; Sleeving 2mm, 3d. yd 

C.O.D. 2/6  
32 SOUTH END CROYDON SURREY CR9i86ON 
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SMALL ADVERTISEMENTS 
Readers' small advertisements will be accepted at "id. per word, including address, minimum 
charge 21-. Trade advertisements will be 
accepted at 9d. per word, minimum charge 6/-. 
If a Box Number is required, an additional 
charge of 21- will be made. Terms: Cash with 
order. All copy must be in hand by the \2th 
of the month for insertion in the following 
month''s issue. The Publishers cannot be held 
liable in any way for printing errors or 
omissions, nor can hey accept responsibility 
for the bona fides oj advertisers. 

PRIVATE 
FOR SALE. Clearing miscellaneous components, 

1124 Rx, valves, chokes, transformers, condensers, 
accumulators, rectifiers, chassis, microphones. 
S.A.E. List of 95 items.—78 The' Street, Fetcham, 
Surrey. 

FOR SALE. ZC1 Mk. I 12 volt mobile, converted top 
band, £7. Another not converted, £7. Both in 
excellent condition. Two 38 sets with mikes and 
battery junction boxes, 35s. pair. TBS4 table top Tx, 
with all valves and associated Rx without valves, 
£4 10s. Od. pair. American 48 Rx/Tx with mike, 
key, and one each Tx/Rx spare 6-9 Mc/s, batterv. 
£6 lot. Prefer collect East London.—'Phone 
SILverthorn 6264 evenings. 

FOR SALE. 3-speed BSR "Monarch" autochange 
unit, little used, with service sheet, £3 10s. 0d., post 
paid. R.F27 unit, unused in original carton, 25s., 
post paid. Twenty EF50(E) unused complete with 
ceramic holders, 2s. 6d. each, plus 6d. postage per 
order. 1948 A.R.R.L. Handbook, 5s. 6d. Hanovia 
"Home Sun" mercury sunlamp with transformer, 
£7 10s. 0d., buyer collects London. Acos mic 35-1 
crystal mike, perfect, 19s.—Box No. E.195. 

FOR SALE TO CLEAR. Valves, German RVI2P. 
2000, 3s. 6d. each; 807, 5s.; VT136, 3s. 6d.; VR91, ■2s._6d.; EC52, 2s. 955 with base, 5s. Xtals, 7171 
7154: 7097 kc/s., Q.C.C. in holders, 7s. 6d. each. 
Coils, Labgear DSL 14 and DSL 21, 7s. 6d. each. 
Speakers, 6 inch PM at 7s. 6d. each, extension 
speakers in stained wooden cabinets, approx. 
12 x 12 x 4 inches, 15s. Morse keys on metal base, 
7s. 6d. Meters. 0-3A r.f. 2^ inches square, 7s. 6d.; 
30-0-30 charging amps, 5s.—"East Keal," Romany 
Road, Oulton Broad, Lowestoft, Suffolk. 

FOR SALE—PORTABLE TOP BAND RIG. Tx and 
Rx in black crackle cabinet, 12x7x8 inches, handle 
on top, xtal Tx, T.R.F. Rx, cw/phone, 12V input, 
with rotary, microphone, key and whip aerial. 
Smart rig, £15.—Box No. E.193. 

WANTED. AV07, Partridge Williamson output, 
reasonable.—26 Church Brow, Mottram, Man- 
chester. 

WANTED. R107 front end with power pack.— 
Prowse, 5 Tresluggan Road, Plymouth. 

TRADE 
KIT CONSTRUCTION. Electronic engineers willing 

to undertake the construction of kits, reasonable 
rates.—Particulars, s.a.e.—Box No. E.194. 

THOUSANDS of interesting items. List. Stamp 
please.—Rogers, 31/33 Nelson Street, Southport, 
Lanes. 

MORSE CODE TRAINING. Special course for 
Beginners. Full details from (Dept. R.C.), Candler 
System Company, 52 Abingdon Road, London, 
W.8. 
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NEW SURPLUS ... BY RETURN 
1 A3 
1L4 
1R5 
155 
1T4 
2A3 
2X2 
3A4 
3Q4 
3S4 
5763 

2/6 
5/- 7/6 
71- 61- 
8/6 
3/6 
4/6 
7/6 
8/6 

10/6 
5R4GY 12/6 
5Y3G 8/6 
5Y4G 6/6 
6AC7M 51- 
6AG5 3/6 
6AK5 
6AL5 
6AM6 
6AQ5 
6AT6 
6AU6 
6B8G 
6BA6 
6BE6 
6BH6 
6BJ6 

51- 
51- 6/6 
8/6 
7/6 
8/6 
4/6 
8/6 
7/6 
7/6 
7/6 

6BR7 11/6   9/- 
4/6 
5/6 
5/6 

6BW6 
6C4 
6C5M 
6F6M 
6J5GT 51- 
6J5M 6/- 
6J6 
6J7G 
6K7G 
6K8G 

41- 7/6 
5/6 
7/6 

| 6L6M 10/6 
6Q7G 7/6 
6Q7GT 9/6 
6SA7M 7/6 
6SG7M 7/6 
6SH7M 5/- 
6SJ7M 7/6 
6SK7M 6/6 
6SL7GT 7/6 
6SN7GT 6/6 
6SQ7M 7/6 
6V6G 7/6 
6V6GT 8/6 
6X4 6/6 
6X5GT 7/6 
7B7 8/6 
7C5 
7C6 
7S7 
7Y4 

8/6 
8/6 

10/- 
8/6 

12A6M 6/6 

6K8M 10/6 i 
6H6M 3/-'. ' 
6L6G -I 

12AT6 
12AT7 
12AU6 9/- 
12AU7 8/6 
12BE6 8/6 
12C8M 7/6 
12Q7GT 7/6 
12K7GT 7/6 
12SC7M 2/6 
12SJ7M 51- 
12SK7M 5/6 
12SQ7M 8/6 
35L6GT 9/6 
35Z4GT 7/6 
35Z5GT 8/6 
42 7/6 50L6 7- 

^ /6 >46 A 1 '76 
801A 7.6 

803 
830B 
866A 
959 
1616 
1629 
EA50 

20/- 
15/- 
15/- 
51- 
51- 4/- 
1/6 

2/6 
51- 
7/6 

10/6 
9/6 

EABC8010/- 
EAC91 4/6 
EAF42 10/6 
EB34 
EB91 
EBC33 
EBC41 
EBF80 
EBF89 10/- 
ECC82 9/6 
ECC83 10/- 
ECC84 11/- 
ECC85 10/6 
ECF80 12/6 
ECF82 11/6 
ECH42 10/- 
ECH81 10/- 
ECL80 12/6 
ECL82 12/6 
EF36 
EF39 
EF41 
EF50 
EF50(S) 4/6 
EF55 7/6 

4/- 
51- 10/6 
3/- 

EF80 
EF85 
EF86 
EF89 
EF91 

L32 
EL41 
EL84 
EM80 

7/6 
10/- 
14/6 
10/- 
6/6 
41- 10/- 
9/6 

10/- 

EY51 
EY86 
EZ40 
EZ80 
EZ81 

12/6 
13/6 
8/6 
8/6 
8/6 GT1C 10/- 

GZ32 12/6 
HK24G 25/- 
KT33C 9/6 
PCC84 10/6 
PCF80 13/6 
PCF82 10/- 
PCL82 13/6 
PL81 14/6 
PL82 
PL83 
PY80 
PY81 
PY82 
PY83 
R19 
TT11 

9/6 
10/6 
9/6 
9/6 
9/6 

11/6 
12/6 
41- UAF42 10/6 

UBC41 10/6 
UBF89 10/6 
UCC85 10/- 
UCH42 10/6 
UCH81 10/6 
UF41 10/6 
UF89 10/6 
UL41 10/6 
UY41 8/6 
UY85 8/6 
UABC80 

10/6 
VU39 9/6 
VR150/30 ' 

7/6 
VS70 3/- 
XP1.5 3/- 
Z77 6/6 

M.C Heters. 2i" rd. ft (2" dial), 0-1 mA, 21/-. Ditto 
aut scaled 0-30V, 16/6. O-SCOuA, 17/6. 24" rd. plug 
in electrostatic 0-1,500V. 16/6. 

R107 Front End. For r.f. mix, osc. 3 bands 1.2-18 Mc/s 
(465 kc/s .( ; with half-moon calibrated dial and slow 
motion -, v 0/- ctrr. paid, less valves. 

Special Vaivr ffer! AM prices per dozen. 1A3 XP1 5, 12SC;M 18/-; 6H6M, 6AG5, 6K7G: EL32 
ca^'. ' 1626' VS70' 25/-: 6AC7M, 6J6, 6C4 
,7-,^ r'Jt i801A' 2X2' 3716' 6SN7. 12A6M, 1T4, 1625, 6F6M, 60/-; 6X5, 6K8G, 3Q4 EF91 70/- 

LaM??ao^0drel AcOS Cr7stal Stick Microphones p Fre<luency r.sponse flat to 6 kc/s, and within 5dB to 12 kc/s. List price £5.5.0. Our price 
67/6 or 55/-less stand. New, boxed. Postpaid. Transistors. Yellow/green, aud, 250mW, 7/6- OC70 

25"^' 15^~' ye"ow/red, r.f. to 8 Mc'/s, 15/- Midget Mains Transformers (same size as std spke 
o/p). Input 230/250V, o/p 220V 20mA, 6.3V 0 6A' 
Ditto but 175V 25mA, both types 11/9 each, post paid 

Transmitter/Receivers. Army Type 17 Mk 2 Complete with h.r. phones, hand mike and valves." 
44-61 c/s. In good used condition, 29/6 each. Carr. 
paid. Few only. New ones 45/- each 

—— SPECIAL OFFER   Performance Meters No. 2. Comprising 230V 50 c/s mams trans. 250-0-250V 30mA, 6.3V I^A 5V 
cV;(A h-T may safe,y be drawn), 20H choke. 5Z4, Y65 magic eye, 2 EF50, 1 EC52. 1 EA50. dozens 
o/l comPonents« all in smart grey louvred case 10" x 9 x 9". Made by Parmeko. Brand new and boxed. 
Unrepeatable component value at only 32/6 each carr. paid (U.K. only) 

Post 96. Free over £2 S.A.E. Enquiries 

JOHN ANGLIN 
385 CLEETHORPE ROAD GRIMSBY LINCS 

Telephone 56315 
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EDDY'S (hoiim) LTD 
Dept. RC 172 ALFRETON ROAD NOTTINGHAM 
THROAT MIKES 1/- each, post 6d. Can be used 
for electrifying musical instruments. 
MIDGET BATTERY ELIMINATORS. To con- 
vert most types battery portables to mains operation. 
57/6 plus 2/6 post. Size 3.7" x 2.5" x 1.8". Smaller 
than h.t. battery alone. (Please state make and model 
No.) Brand new. 
SUB-MINIATURE TRANSISTOR CONDEN- 
SERS. 1.6[i,F, 5[xF, 10liF, 16^, 32{xF, 2/6, post 4d. 
GERMANIUM DIODES 1/- each. 10/- dozen, 
post, etc., 4d. 
NEON MAINSTESTER/SCREWDRIVER 4/6 
each, post 6d. 

B.S.R. MONARCH 4-SPEED AUTOMATIC 
RECORD CHANGER. Complete with high fidelity 
turnover head type HGP 37-1. Capacity of 10 records, 
plays 12", 10", 7" intermixed in any order. 78, 45, 33 
and 16 r.p.m. for a.c. mains 100/250 volts. £6.19.6. 
Post, etc., 5/- extra. Brand new with full instructions. 
ACOS MIKE INSERTS 4/11 each. High quality. 
Can be used for tape recorders, baby alarms, musical 
instruments, etc. Post 8d. Brand new. 
MORSE TAPPERS. Plated contacts. Adjustable 
gap. Heavy duty, good quality. 3/6 each, post 9d. 
JACK PLUGS, standard type, 1/11, post 4d. 
TRANSISTORS. Yellow/green spot 6/11, post 4d. 
TRANSISTORS R.F. Yellow/red spot 13/11, post 4d. 
CONDENSERS, TUBULAR WIRE END. 
Brand new (not ex-Govt.). 8aF 450V 1/9, S-SptF 
450V 2/6, 16u.F 450V 2/9, 16-16.uF 450V 5/6, 32-32n.F 
350V 6/6, 50-50fj.F 400V 6/11, 25-25}zF midget size 
1" 1/3, post 4d. 

SURPLUS NEW AND GUARANTEED VALVES 
1C5GT 12/6 6AM6 7/6 6L6G 6/11 7Y4 8/- 35A5 10/6 DAF96 9/6 EF41 9/6 1D5 10/- 6AT6 8/6 6SJ7GT 8/- 10F9 10/6 35Z3 13/6 DF96 9/6 EF50 3/6 1H5GT 10/6 6B8G 2/11 6SN7GT 5/9 12AH7 7/6 35Z4 7/6 DK96 9/6 EF50(R) 4/11 1N5GT 10/6 6BJ6 7/6 6U4GT 12/- 12AT6 10/- 807(B) 3/9 DL96 9/6 EF80 8/- 1R5 7/6 6C4 4/9 6V6GT 6/6 12K7 7/6 807(US) 5/6 DM70 7/6 EF86 14/- 1S5 7/- 6F1 13/6 6X4 7/- 12Q7 7/6 954 1/6 EB91 6/6 EL41 10/6 1T4 5/6 6F6M 7/6 6X5GT 6/6 12SH7 5/6 955 3/11 EBC41 10/- EL84 9/- 3D6 
3Q5GT 
3V4 

4/9 
9/6 
9/- 6/6 

6F13 12/6 7B7 8/- 25A6G 12/6 956 2/11 EBF80 10/- EY86 12/6 
6F15 12/6 7C5 8/- 25L6GT 10/- AZ1 12/6 ECC84 9/6 EZ80 8/6 

5U4G 6J5GT 3/11 7C6 8/- 25Z4G 9/6 AZ31 12/6 ECH42 10/- EZ81 9/- 
5Z4G 9/6 6K7G 2/11 7H7 8/- 35L6GT 9/6 B36 17/6 ECL80 13/6 PCC84 91- 
6AG5 5/6 6K8G 7/6 7S7 9/6 35W4 8/- CY31 12/11 ECL82 13/- PCF80 10/6 

PCL82 11/6 
PL81 16/- 
PL82 9/6 
PL83 10/6 
PY80 81- 
PY81 8/11 
PY82 91- UBC41 10/- 
UCH42 10/6 
UF41 91- UL41 10/- 
UY41 8/6 
UY85 10/- 

Any parcel insured against damage in transit for 
only 6d. extra per order. All uninsured parcels 

at customer's risk 
All Tested before Despatch. Cash with order 
or C.O.D. only. Postage and packing 6d. per valve 
extra. Over £3 free. S.A.E. with all enquiries 

SEND 1/- FOR 56-PAGE ILLUSTRATED CATALOGUE 

P. P. COMPONENTS LTD (DEPT. C1) 219 ILFORD LANE ILFORD ESSEX 
Stamp for Catalogue. Regret U.K. ONLY ILF 0295 

STURDY CASES 12/6 
(Ideal Record Case). Covered in burgundy and grey washable rexine. Size 
8?" x 7^" x Sj" deep. Strong clasp, hinges and carry handle. Ideal for portable radio chassis or transistor set. Can be adapted as a record carrying case to 
hold eighteen 7" long-playing records. P. & P. 2/6 

RECORD PRESENTATION CASES 
Beautifully made. Rexine covered in various 
colours. Hinged top for easy access to records. 
Pleated clip fasteners. Strong modern case cover- 
ed in hard-wearing, washable, real leatherette. 
Quick reference, numbered index. Carry all your _ 
records including very expensive long-players safely to parties and record sessions. 

'Size 12", holding 25 records ... 32/6 Size 7", holding 40 records ... 32/6 
Size 12", holding 40 records ... 46/- Size 7", holding 25 records ... 28/6 
Size 10", holding 50 records ... 37/6 

P. & P. 2/6 extra 
TELEVISION AERIALS 25/6 

For all I.T.A. channels. For outdoor or loft. Three 
elements. Sold at half their normal price. P. & P. 2/6 

CAR AERIALS 6/9 
Whip antennae. Plated 50" long, collapsing to 11" 
One-hole fixing. P. & P. 1/- 

SOUND AND VISION STRIPS, 5/9. S/het. 
Takes 6 EF91, 1 6D2, 16 F14. Valves extra. Not 
tested. P. & P. 2/6 
PLESSEY SOUND AND VISION STRIPS, 
25/6. S/het. Takes 6 6F1, 2 6D2. Valves extra. 
Tested. P. & P. 2/6 
POWER PACK AND AMPLIFIER, 19/6. A 
must in every workshop. Smoothed h.t. 325V 
250mA, L.T.s 4V, 6.3V centre tapped. P. & P. 3/9 
COIL PACK SETS, 3/9. This bargain includes 
1 3-wave coil pack, 1 standard 2-gang condenser, 
1 pair of i.f. transformers (165 kc/s), also printed 
dial. P. & P. 2/3 

RECORD PLAYER CABINETS 79/6 
Stylish cabinet by famous manufacturer. 
Cloth covered in contrasting colours 
(red and grey). Grilled front control 
panel. Size 15" x 19" x 8f" deep. 
Beautifully made. A cabinet of ^ 
which you can be really proud ( 
Takes 4-speed B.S.R. Monarcl l 
auto player and a 65" round or | 
elliptical speaker. Room for any ' 
amplifier of your own choice. 
P. & P. 4/6 

FOCUS MAGNET 3/9 
35mm. Permanent magnet type. Salvage. Plessey. P. & P. 1 /9 
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SMALL ADVERTISEMENTS 
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TRADE—continued 

PANE, recognised for many years as the unique one- 
coat black crackle finish. Brush applied, no baking. 
Available by post in ith pint cans at 3s. 9d. from 
G. A. Miller, 255 Nether Street, London, N.3. 

THE INTERNATIONAL HAM HOP CLUB is a 
non-profit-making organisation open to Radio 
Amateurs and Short Wave Listeners. Object: 
To improve international relationships through an 
organised system of hospitality. Members offer over- 
night hospitality to visiting members, entrance fee 
—s. 6d. Associate Members invite radio amateurs to visit their stations. S.A.E. for Free Associate 
membership. Family Exchange holidays arranged, 
also Friendship Links between radio clubs. H.H.C.'s 
official journal. Ham Hop News, 5s. per annum. 
Hon Gen. Secretary: G. A. Partridge, G3CED, 17 Ethel Road. Broadstairs, Kent. 

INCORPORATED Practical Radio Engineers home study courses of radio and TV engineering are 
recognised by the trade as outstanding and authorita- tive. Moderate fees to a limited number of students 
only. Syllabus of Instructional Text is free. The 
Pr"fl}cal Radio Engineer, journal, sample copy 2s. 6,000 Alignment Peaks for Superhets, 5s. 9d. 
Membership and Entry Conditions booklet, Is., all 
post free from the Secretary, I.P.R.E., 20 Fairfield 
Road, London, N.8. 

SERVICE SHEETS for sale and hire. Radio/Tele- 
vision. S.A.E. enquiries.—J. Palmer. 32 Neasden 
Lane, London, N.W.10. 

"MEDIUM WAVE NEWS," monthly during DX 
season.—Details from B. J. C. Brown, 196 Abbev 
Street, Derby. 

JOIN THE INTERNATIONAL S.W. LEAGUE- 
Free Services to members including Q.S.L. Bureau, 
Amateur and Broadcast, Translation. Technical and 
Identification Dept.—both Broadcast and Fixed 
Stations. DX Certificates, contests and activities for 
the SWL and transmitting members. Monthly 
magazine. "MONITOR" containing articles of 
general interest to Broadcast and Amateur SWL's, 
Transmitter Section and League affairs, etc. League 
supplies such as badges, headed notepaper and 
envelopes. QSL cards, etc., are available at reason- 
able cost. Send for League particulars. Membership, 
including monthly magazine, etc., 21s. per annum. 
—Secretary, ISWL, 86 Barrenger Road, London, 
N.10. 

SMALL ADVERTISEMENTS 
Readers' small advertisements will be accepted at 3d. per word, including address, minimum 
charge 2/-. Trade advertisements will be 
accepted at 9d. per word, minimum charge 6/—. 
If a Box Number is required, an additional 
charge of 2/- will be made. Terms: Cash with 
order. All copy must be in hand by the \2th . 
of the month for insertion in the following 
month's issue. The Publishers cannot be held 
liable in any way for printing errors or 
omissions, nor can they accept responsibility 
for the bona fides of advertisers. 

REVACUUMED TV TUBES 
All Guaranteed 6 months, carr. and ins. 12/6 

9-10", 3/16. CRM91, MW22/7-14, etc., £3. 12", CRM 
121A-B. MW31 /7-14-17-18, etc., £5. 14", 141K MW 
36/24, CRM141/2, etc.. £4 10s. 15-16", 6901 A, CRM153 
etc.. £5. 17". MW43/64. C17BM, CRM171. etc., £5 15s. 
TRANSISTORS. Red Spot, 7/-; White Spot, 12/6 
GUARANTEED VALVES—24-HOUR SERVICE 
6AM6 
6BA6 
6BE6 
6C4 
6C9 
6D2 
6F12 
6F13 
6F14 
6F15 
6J6 . 
6L1 
6L18 

6/9 
6/6 
6/6 
4/9 
9/6 
5/6 
6/6 
9/6 

11/- 
11/- 
4/6 
9/- 9 6 

6LD20 9/6 
6P28 
6X4 
10F1 

11/. 
6/- 9/6 

10P13 11/- 
10P14 12/- 
20D1 
20F2 
20P1 

9/6 
9/6 

11/- 

B36 11/- 
EAF42 9/- 
EB41 7/6 
EB91 5/6 
EBC33 71- 
EBC41 91- 
EC91 4/6 
ECC81 7/6 
ECC82 6/6 
ECC83 8/6 
ECC84 9/9 
ECC85 91- 
ECH42 9/3 
ECL80 12/6 
EF36 41- 
EF39 51- 
EF41 9/6 
EF42 12/- 
EF50(A) 3/6 
EF50(B) 4/9 
EF80 7/6 
EF85 71- 

EF89 
EF91 
EL33 
EL41 
EL84 
EY51 
EY86 
EZ40 
EZ41 
EZ80 

9/6 
6/9 

11/- 
9/6 
9/6 

10/3 
15/- 
81- 

10/- 
7/6 

GZ32 10/ 
KT33C 9/6 
KT36 11/- 
KT61 9/6 
P61 2/6 
PCC84 9/- 
PCF80 9/6 
PL33 
PL38 
PL81 
PL82 
PL83 

11/ 
11/ 
14/6 
91- 11/- 

PY31 
PY80 
PY81 
PY82 
PY83 
PZ30 
SP61 
U22 
U24 
U801 

10/- 
81- 
8/6 
8/9 
8/6 

12/- 
3/- 7/6 

12/6 
1116 UAF42 9/ 

UB41 9/ 
UBC41 8/6 
UCH42 9/ 
UF42 
UF41 
UL41 
UL44 
UL46 
UU8 
UY41 
Z66 

91- 
91- 8/6 
9/6 
9/6 

11/- 
81- 15/- 

For all details send 6d. for 
12-PAGE LIST OF 800 SNIPS 
Post 1/3 in £1. Min. 9d. No C.O.D. 

10,000 SNIPS FOR CALLERS 
TECHNICAL TRADING CO 

350/352 FRATTON ROAD PORTSMOUTH 

Are You Servicing 

RADIO & IV RECEIVERS? 

If so you can save time and trouble by 
dealing with a Wholesaler who special- 
ises in stocking the components of the 
following manufacturers:— 

• A. H. Hunt (Capacitors) Ltd. 
• McMurdo Valveholders 
• Colvern Potentiometers 
• Lab Resistors and Ceramicaps 
• T.S.L. Resistors, Speakers, etc. 

Trade Catalogue on request 

KENDALL & M0USLEY LTD 
Trenoweth House Melville Road 
Edgbaston Birmingham 16 
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jfOrrKSit Transistor Transformers 
for Quality Equipment 

H. W. FORREST (TRANSFORMERS) LTD. 
349 Haslucks Green Road Shirley Solihull Warwickshire Telephone SHIrley 2483 

NYLON • P.T.F.E 
ROD BAR SHEET TUBE STRIP WIRE 
No quantity too small List on application BRASS COPPER BRONZE 

ALUMINIUM LIGHT ALLOYS 
H. ROLLET & CO LTD 

6 Chesham Place SW1 SLOane 3463 Also at Liverpool Birmingham Manchester Leeds 

LARGE STOCKS MANUFACTURERS' AND GOVERNMENT SURPLUS EQUIPMENT 
VALVES METERS CONDENSERS 
RESISTORS . TRANSFORMERS . CHOKES 
SWITCHES, ETC. Callers only. Usual shop hours 

N. R. BARDWELL & CO 
81/83/83A SELLERS STREET SHEFFIELD 8 Telephone 52886 

BUILD YOUR OWN TAPE RECORDER 
Two-speed, twin track tape deck, kit of parts £8.5.0 
Amplifier kit £5.18.0; Power Pack kit £2.18.0. Both 
less valves. Send for full details of these excellent kits. 

Also available made up 
WISEMAN'S 

21A ANCASTER ROAD BECKENHAM KENT 

MA THE ORIGINAL SUPPLIERS OF SHORT-WAVE KITS 
One-valve Super Sensitive All-dry Short-wave Receiver 
Model "K." Complete kit including valve and chassis, 
77/-. (Other S.W. kits from 25/-.) Before ordering 
call and inspect a demonstration receiver, or send 
stamped envelope for full specification, catalogue and 
order form. 
H.A.C. SHORT-WAVE PRODUCTS (DEPT. R) 
II OLD BOND STREET LONDON W1 

INDEXES -"The Radio Constructor" 
Indexes are now available for Volume 11, August 
'57 to July '58 inc., price 6d. postage 2d. A 
limited number of indexes are also available for 
volumes 4, 6, 8, 9 and 10, at the same price. 

DATA PUBLICATIONS LTD 
57 Maida Vale London W9 

Res/Cap Bridge 
FOR 

351- ONLY 
P. & P. 21- 

For checking all types of resistors and condensers 
BUILT IN 1 HOUR! DIRECT READING!! 

READY CALIBRATED ! ! ! 

Stamp for details of this and other instruments 
RADIO MAIL Raleigh Street Nottingham 

Just Published . . . 
Radio Reprint No. 10 

The Cooper-Smith 

"PRODIGY" 

Of 20 pp, with laminated art board 
cover, the reprint deals fully with the 
construction of this 6-watt high fidelity 
amplifier, and includes the latest modi- 
fications. Much additional material is 

'also included, among this being a circuit 
for a microphone pre-ampiifier, signal 
sources, and choosing a loudspeaker. 

2/6 postage 2d. 

Bound Volumes 

Volume ix, August '57 to 

July '58 inclusive, 

attractively bound in 

blue cloth, with 

gold blocked spine, 

PRICE £1.5.0. post ilg 

i 

PUBLISHED BY 

DATA PUBLICATIONS LTD 
57 MAIDA VALE • LONDON W9 

Telephone CUNningham 6141 (2 lines) Telegrams Databux London 

SCOTTISH INSURANCE 

CORPORATION LIMITED 

TELEVISION SETS 

RECEIVERS, TRANSMITTERS 

and other electronic equipment 

Television Sets, Receivers, Short Wave Transmitters, etc. are 
expensive to acquire and you no doubt highly prize your instal- 
lation. Apart from the value of your Set, you might be held 
responsible should injury be caused by a fault in the Set, or 
injury or damage by your Aerial collapsing. 

A "Scottish" special policy for Television Sets, Receivers, 
Short Wave Transmitters, etc. provides the following cover: 

(a) Loss or damage to installation (including in the case of 
Television Sets the Cathode Ray Tube) by Fire, Explosion, 
Lightning, Theft or Accidental External Means at any 
private dwelling-house. 

(b) (i) Legal Liability for bodily injury to Third Parties or 
damage to their property arising out of the breakage 
or collapse of the Aerial Fittings or Mast, or through 
any defect in the Set. Indemnity of £10,000 any one 
incident. 

(ii) Damage to your property or that of your landlord 
arising out of the breakage or collapse of the Aerial 
Fittings or Mast, but not exceeding £500. 

The cost of Cover (a) is 5/- a year for Sets worth £50 or less, 
and for Sets valued at more than £50 the cost is in proportion. 
Cover (b) and (ii) costs only 2/6 a year if taken with Cover (a), 
or 5/- if taken alone. 

Why not BE PRUDENT AND INSURE your installation 
—it is well worth while AT THE VERY LOW COST 
INVOLVED. If you will complete and return this form to 
the Corporation's Office at the address below, a proposal will 
be submitted for completion. 

NAME (Block Letters)  
(IF LADY, STATE MRS. OR MISS) 

ADDRESS {Block Letters)    

    .IB 

Gheapside London EC2 


