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JA TRANSISTOR TESTER 

An instrument to measure ^"0 and rco 

Included in this issue 
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THE MODERN BOOK CO 

Amateur Radio Handbook. By 
A.R.R.L. 1960. 32s. 6d. Postage 2s. 

Model Radio Control. By E. L. 
Safford. 21s. Postage 1s. 

Hi-Fi Made Easy. By N. H. Crowhurst. 
23s. Postage 1s. 

How to Get the Most out of Your 
VOM. By T. Jaski. 23s. Postage Is. 

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

Valve and Teletube Manual. By 
Brimar. No. 8. 6s. Postage 1s. 

Single Sideband for the Radio 
Amateur. 14s. Postage 1s. 3d. 

Short Wave Receivers for the 
Beginner. A Data Publication. 6s. 
Postage 6d. 

Using an Oscilloscope. By D. W. 
Easterling. 6s. 6d. Postage 6d. 

World Radio Handbook for 
Listeners. Broadcasting Television. 
1960. 15s. 6d. Postage 1s. 

Stero Handbook. By G. A, Briggs. 
10s. 6d. Postage 1s. 

Guide to Broadcasting Stations. 
"W.W." 3s. 6d, Postage 6d. 

R.S.G.B. Amateur Radio Call Book. 
1960 ed. 3s. 6d. Postage 6d. 

Radio Valve Data. 6th Ed. 5s. 
Postage 9d. 

We have the Finest Selection of British and American Radio Books in the Country 
Complete catalogue 1/- 

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

Modern Gar Radio Receivers 

Another in our 

Data Book Series 

by Richard Myers, 
and H. R. Major of the Jason Motor and Electronic Co. 

This Data Book (DB13) contains three up-to-the-minute designs, each 
being fully described with point-to-point wiring. Of those featured, 
the "Maykit" uses the new 12V valves with output transistor stage 
while the Jason-designed "Everest 6" and "Everest 7" employ 
transistors throughout. 
All the receivers cover the Medium and Long Waves. The Jason sets 
are contained in compact cases and are easily removable from the car 
for use as ordinary portables, operating from internal batteries and 
ferrite rod aerials. The "Maykit" car radio is, of course, a permanent 
fixture within the car. 
Fully illustrated with photographs and circuit diagrams, this Data 
Book should prove of interest to all car owners requiring a car radio. 

40 pages, with varnished board cover 

PRICE 3 /6 POSTAGE 4d. 
DATA PUBLICATIONS LTD 57 MAIDA VALE LONDON W9 
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Mullard 

-a book every enthusiast will want! 
This new Mullard publication is a practical 
manual for every audio enthusiast. In addition 
to describing twelve of the most popular 
Mullard circuits, It has Introductory chapters 

on many of the theoretical and practical aspects of 
high quality sound reproduction. 
Whether you are Interested in disc or tape, monaural or 
stereo, you will find that "Circuits for Audio Amplifiers" 
gives Just the sort of information you need. 
This informative book costs only 8/6d. The demand for 
it is high, so get your copy now from your local radio 
dealer. 

MULLARD LTD • MULLARD HOUSE • TORRINGTON PLACE LONDON • W.C.I 
MVM 422A 

APRIL 1960 
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For the Discerning who require 
the Best Performance at Minimum Price 

HI-FI FM TUNER 
This model is available as two units 
which, for your convenience, are sold 
separately. They comprise a Tuner 
Unit, Model FMT-4U (£3.2.0 including 
Purchase Tax) with I.F. output of 

10.7 mc/s and an Amplifier Unit complete with attractive- 
ly styled cabinet, power supply and valves, Model 
FMA-4U (£10.10.6) making a total cost for the equipment 
of £13.12.6. 

ELECTRONIC SWITCH Model S-3U 
(Oscilloscope Trace Doubler) 

This extremely useful low-priced 
device will extend the application of 
your single-beam oscilloscope by 
enabling it to give simultaneous 
traces of two separate and inde- 

£9.18.6 pendent signals 
• • Va 
• i f-s 

AMATEUR TRANSMITTER Model DX-100U 
This is the most popular Amateur 
transmitter in the world and re- 
quires no introduction to "Hams" the 
world over. Covers all bands from 
160-10 metres. Self-contained, in- 
cluding power supply, Modulator and 
V.F.O. £78.10.0 

DIRECT READING 
CAPACITANCE METER 

Model CM-1U. Full-scale ranges of 
100 micro-microfarad, 1,000 micro- 
microfarad, 0.01 microfarad and 0.1 
microfarad. Easily built in a few 
hours. £14.10.0 

TRANSCRIPTION RECORD PLAYER, Model RP-1U 
This new RP594 Collaro Transcription Unit has a Ronette Stereo 
Pick-up, giving excellent results on stereo or mono (33, 45 or 78 
r.p.m.) discs. Complete with furniture-grade wooden plinth. 

£12.10.0 

THE "GLOUCESTER". It will house 
Tape Deck and/or Record Player—as well 
as FM Tuner and Stereo Amplifier, and 
storage space is provided for records, 
tapes and power amplifiers. Furthermore 
to meet the needs of those with whom 
room-space is an overriding consideration, 
provision is made in the cabinet ends for 
matched Hi-Fi Stereo Speaker Systems. 
Mk. 1. Tape Deck or Record Player. £15.18.6 
Mk. 2. Tape Deck and Record Palyer. £17.8.6 

THE "COTSWOLD' 

THE "COTSWOLD". This is an 
acoustically designed enclosure 26" x 23" 
x 15i" housing a 12" bass speaker with 2" speech coil, elliptical middle speaker 
together with a pressure unit to cover the 
full frequency range of 32-20,000 c/s. 
Capable of doing justice to the finest pro- 
gramme source, its polar distribution 
makes it ideal for really Hi-Fi Stereo. 
Delivered complete with speakers, cross- 
over unit, level control, Tygan grille 
cloth, etc. All parts pre-cut and drilled 
for ease of assembly and left "in the white" 
for finish to personal taste. £19.18.6 

BUY YOUR HI-FI EQUIPMENT ALL TOGETHER AS ONE OF OUR 
'PACKAGED DEALS' AND SAVE YOURSELF MORE MONEY! 

icr- - 4\ 

m 

mm 

THE 
GLOUCESTER 

closed open 

DAYSTROM LTD DEPT. RC4 GLOUCESTER ENGLAND 
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AG-9U 

0-12U 

S-33 

Easily-built equipment of 
excellent quality at much 

lower cost 
AUDIO GENERATOR: AG-9U. 10 volts, 10 c/s to 
100 kc/s pure sine-wave. Switch-selected frequencies/ 
attenuation. £19.3.0 
HI-FI SPEAKER SYSTEM: SSU-1. Ideal twin speaker/ 
ducted-reflex cabinet for stereo/mono, in average room 
(left "in the white"). Legs £1.7.0 extra. £10.5.6 
HI-FI STEREO 6 WATT AMPLIFIER: S-33. Low- 
priced but high quality; less than 0.3% distn at 2^ watts 
per channel. £11.8.0 
TRANSISTOR PORTABLE: UXR-1. In elegant solid 
hide case, with golden relief. Six transistors, dual-wave, 
fine reproduction, very easy to build. £15.18.6 
HI-FI STEREO BOOSTER:USP-1. Input of 2 to 20mV 
gives output adjustable from 20mV to 2V. Negligible distn. 
Also suitable as a high gain monaural amplifier. £5.19.6 
HI-FI STEREO 16 WATT AMPLIFIER: S-88. Superb 
reproduction for the man who wants the best in Hi-Fi. 
Only 0.1% distortion at 6 W/chnl. Many special features. 

£25.5.6 
5" OSCILLOSCOPE: 0-12U. "Y" sensitivity 10mV/ 
cm., 3 c/s to over 5 Mc/s. Rise time, 0.08 [isecs. or less. 
Sweep, 10 c/s to 500 kc/s. Electronically stabilised. 

£34.15.0 
VALVE VOLTMETER: V-7A. The World's largest- 
selling VVM. Measures Volts to 1,500 (DC & RMS) and 
4,000 pk. to pk.; Resistance 0.1 Q to 1,000MQ D.C. 
Sensitivity: 7,333,333 ohms per volt. £13.0.0 

(Following models not illustrated) 
CAPACITANCE/RESISTANCE BRIDGE: C-3U. 
Measures capacity, 10pF to 1,000[i.F. Resistance 100Q to 
SMQ; Pwr. Factor. £7.19.6 
"HAM" TRANSMITTER: DX-40U. 75 W. CW; 
60 W. pk. c/c phone; 40 W. into Aerial. £29.10.0 
VARIABLE FREQUENCY OSCILLATOR: VF-1U. 
10V output; xovers 10 to 160 metres. £10.12.0 
AUDIO WATTMETER: AW-1U. Up to 25 W. 
continuous, 50 W. intermittent. £13.18.6 
AUDIO VALVE-MILLIVOLTMETER: AV-3U. 1 mV 
to 300V A.C. 10 c/s to 400 kc/s. £13.18.6 I 

Two Tape Decks (Collaro 
and Truvox) and Eight New 

Models Available this Month. 

: 

SSU-1 

S-88 

Money Saving "Packaged Deals" of Complete Stereo 

Equipment from £42.10.0 
All prices include free delivery in U.K. Deferred terms available on orders above £10. 

SEND THIS COUPON NOW 
FOR FURTHER INFORMATION 

(Please write in BLOCK CAPITALS) 

NAME   

ADDRESS 

(Tick heer) Without obligation please send me 
BRITISH HEATHKIT CATALOGUE 
FULL DETAILS OF MODEL(S) 

DAYSTROM LTD g^T6cR
E

Cs4TER . ENGLAND 
A member of the Daystrom Group, manufacturers of the 
WORLD'S LARGEST-SELLING ELECTRONIC KITS 
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^ /V£H/ MOTEK 

3 SPEED TAPE DECK 

Three-speed versatility gives a 
playing time range of 2-8 hours 
(double play tape) 

mt. 
y 

5^ 

Improved record/playback head 
gives frequency response from 
40 c/s-12,000 c/s at 7.5 i.p.s. 
Precision balanced flywheel and 
capstan assembly reduces "wow" 
to a minimum. 

23 

Motek's new K10 tape deck in- 
corporates many outstanding 
features. Three speeds, pause 
control, push button operation, 
accidental erasure prevention, 
accurate positioning counter. 

tAe /\/£lV MOTEK 

3 SPEED TAPE DECK 

u 

Patents Pending 

More and more manufacturers are incor- 
porating the new Motek K10 tape deck 
in their machines. Motek's quality and 
reliability make Motek the first choice of 
manufacturers and enthusiasts. 

Write for the Motek K10 leaflet 

Wedmore Street London NI9 
Telephone ARChway 3114 
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LOT S ^ LOT S • 

TINKERS, TAILORS* 

SOLDIERS, SAILORS, 

AIRMEN, APPRENTICES 4 Ordinary'Chaps 

like You and Me   Are Learning 

BASIC ELECTRICITY & BASIC ELECTRONICS 

THIS NEW PICTURE BOOK WAY 

Why don't you too? 

Now available to Civilian Readers, in eleven illustrated Manuals, is 
this NEW-STYLE Training Course, developed for the United States 
Navy by VAN VALKENBURGH, NOOGER, & NEVILLE, INC., the New 
York firm of Management Consultants, and adapted by a special team in- 
vestigating the most modern methods of teaching Electricity and Elec- 
tronics at Training H.Q. of the Royal Electrical and Mechanical Engineers. 

IT HAS ALREADY BEEN ADOPTED for Training by: 

R.E.M.E.—Royal Signals—Technical Training Command, R.A.F. 
—N.Z. & S. African Air Forces—Army of Pakistan—National 
Cash Register Co.—Richard Thomas & Baldwins—Uganda Elec- 
tricity Board—Addressograph-Multigraph—Milliard. 

To be honest, we're not 

yet 100% sure of either the 

Tinkers or the Tailors. But 

there's no shadow of doubt 
that they all could learn 

Electricity and Electronics this 

wonderfully simple "PICTURE- 

BOOK WAY" if they wanted to! 

APRIL 1960 

COUPON - SEND NOW ! 

To THE TECHNICAL PRESS LTD 
1 Justice Walk Lawrence St. London SW3 

Please send me your FREE prospectus, describing "BASIC 
ELECTRICITY" and "BASIC ELECTRONICS" 

NAME •      

ADDRESS  j 

_==-==-===:^_l 
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: 

1960 RADIOGRAM CHASSIS 
THREE WAVEBANDS FIVE VALVES 
S.W. 16 m.-50 m. LATEST MULLARD 
M.W. 200 m.-550 m. ECH81, EF89, EBC81, 
L.W. 800 m.-2,000 m. EL84, EZ80 
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 13?" x 5?" x 2j". Glass dial, 
horizontal or vertical, size 10" x 45". 2 pilot lamps. 
Four knobs, walnut or ivory, aligned and calibrated. 
Chassis isolated from mains. Leaflet S.A.E. 

BRAND NEW £9.10.0 Carr. 4/6 
TERMS: Deposit £5.5.0 and 5 monthly payments of £1 
MATCHED SPEAKERS; 8" 17/6. 10" 25/-. 12" 30/-. 
Dulci, 6 valve AM/FM Hi-Fi model H3, £19.17.6. 

LATEST "E.M.I." 4 SPEED SINGLE 
RECORD PLAYER 

Acos 73 Hi-Fi Pick-up for LP, 78 and Stereo 7", 
10" and 12" records. Silent motor, heavy turntable, 
auto stop. Special offer £6.19.6 post free 

BUILD THIS REPRODUCER BARGAIN 
SPECIAL SINGLE PLAYER KIT 

COLLARO 4-speed Gram-Pick-up Unit £4.10.0 
Handsome portable case 17?" x 13^" x 7" with 

room to play 12" records £2. 5.0 
Ready built 3-watt amplifier with two valves 

and 7" elip. speaker, printed circuit £3.12.6 
or £9.15.0 complete kit post free 

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 7/6 6K8G 7/6 EA50 1/6 EZ80 7/6 
1S5 7/6 6L6G 10/6 EABC80 8/6 E1148 1/6 
1T4 6/- 6N7M 6/6 EB91 6/- HABC80 12/6 
2X2 3/6 6Q7G 7/6 EBC33 8/6 HVR2A 6/6 
3S4 7/6 6SA7 6/6 EBC41 8/6 MU14 »/- 3V4 7/6 6SJ7M 6/6 EBF80 10/- P61 3/6 
5U4 7/6 6SN7 6/6 ECC84 9/6 PCC84 9/6 
5Y3 7/6 6V6G 6/6 ECF80 9/6 PCF80 9/6 
5Z4 9/6 6X4 7/6 ECH42 10/6 PCF82 9/6 
6AM6 5/- 6X5 6/6 ECL80 10/6 PCL82 11/6 
6B8 5/- 12A6 7/6 ECL82 10/6 PEN25 6/6 
6BE6 7/6 12AT7 8/- EF39 5/6 PL82 10/6 
6BH6 9/6 12AU7 8/- EF41 9/6 PY80 7/6 
6BW6 9/6 12AX7 8/- EF50 5/6 PY81 9/6 
6D6 6/- 12BE6 8/6 EF80 8/- PY82 7/6 
6F6 7/6 12K7 6/6 EF86 14/6 SP61 3/6 
6H6 3/6 12Q7 6/6 EF92 5/6 UBC41 9/6 
6J5 5/6 35L6 9/6 EL32 5/6 UCH42 9/6 
6J6 5/6 35Z4 7/- EL41 9/6 UF41 9/6 
6J7G 6/6 80 9/6 EL84 8/6 UL41 9/6 
6K6GT 6/6 807 5/6 EY51 9/6 UY41 8/- 
6K7G 5/- 954 1/6 EZ40 7/6 U22 8/- 

B.B.C. Pocket Transistor. M.W and L.W. Radio 
Kit 32/6. Phones 7/6, or Ardente deaf aid earpiece 
with special lead and plug 15/- 

C.R.T. ISOLATION TRANSFORMERS 
For Cathode Ray Tubes having heater cathode short 
circuit and for C.R. Tubes with falling emission, full 
instructions supplied. 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. Mains Input 
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, 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., WV 4d., 1W 6d., HW 8d., 2W 1/-. 
HIGH STABILITY. 1%, 2/-. All preferred 
values 1000-10M^. Ditto 5% 100O-5MO 9d. each. 

5 wattT WIRE-WOUND RESISTORS /!(? 
10 watt >■ 25 ohnis-10,000 ohms i!6 

15 watt J L*/- 
15,000 ohms-50,000 ohms, 5W, 1/9; 10W, 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/-.  

Standard size Pots, 2^" 
Spindle, high grade. All 
values, 100 ohms to 50k, 
6/6; 100k, 7/6. 
W/W EXT. SPEAKER 
CONTROL 10Q. 3/-. 

MAINS TRANSFORMERS—200/250 AC 
STANDARD 250-0-250, 80mA, 6.3V tapped 4V 4A, 
Rectifier 6.3V 1A tapped 5V 2A and 4V 2A 22/6 
Ditto 350-0-350 22/6 
MINIATURE. 200V 20mA, 6.3V 1A 10/6 
MIDGET. 250V 45mA, 6.3V 2A 15/6 
SMALL. 250-0-250V 100mA, 6.3V 3.5A 19/6 
STANDARD. 250-0-250, 65mA, 6.3V 3.5A 17/6 
HEATER TRANS. 6.3V HA 7/6 
Ditto tapped sec. 2, 4, 6.3V HA 8/6 
Ditto, sec. 6.3V 3A 10/6 
Mullard "510" Osram "912" 300-0-300, 120mA, 

6.3V 4A c.t., 6.3V 2A tapped 5V 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. Goodmans heavy duty 10/20W 6k or 8k c.t., 30/-. 
L.F. CHOKES 15/10H 60/65mA, 5/-; 10H, 85mA, 
10/6; 10H 150mA, 14/-.  

CRYSTAL MIKE INSERT by Acos 6/6 
Precision engineered. Size only |" x -jV' 

ACOS CRYSTAL HAND or DESK MIKE, 35/- 
ALADDIN FORMERS and cores, i" 8d., lOd. 
0.3" FORMERS 5937 or 8 and cans TV1 or 2. |"sq. x2i" 
or sq. x H", 2/- with cores. 
SLOW MOTION DRIVES. Epicyclic ratio 6-1, 2/3. 
REMPLOY INSTRUMENT IRON, 230V 25W, 17/6. 
MAINS DROPPERS. 3" x H"- With adj. sliders, 
0.3A, 1,000 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 TRANS. 50:1, 3/9; 100:1, potted, 10/6. 
LOUDSPEAKERS. P.M. 3 ohm. 5", Rola, 17/6; 
6" x 4" Rola, 18/-; 4" Hi-Fi Tweeter, 25/-; 8" Plessey, 
19/6; 6^" Goodmans, 18/6; 10" R.A.. 30/-; 12" Plessey. 
30/-; 10" x 6" R.A., 27/6, 12" Baker 15VV 3 ohm or 15 
ohm models, 105/-; Stentorian HF1012 10". 95/-. 
CRYSTAL DIODES. G.E.C., 2/-; GEX34, 4/-. 
40 CIRCUITS FOR GERMANIUM DIODES, 3/-. 
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 H" x If", 10/-; 0.0005 standard with trimmers, 
9/-; less trimmers, 8/-; midget, 7/6; 50pF single, 2/6. 
SHORT WAVE Single 75pF, 100pF, 160pF, 7/- each. 
TUNING AND REACTION CONDENSERS. 
100pF, 300pF, 500pF, 3/6 each, solid dielectric. 
RADIO & TV SERVICE SHEETS 2/6 plus S.A.E. 

HIGH GAIN TV PRE-AMPLIFIERS 
BAND 1 B.B.C. 

Tuneable channels 1 to 5. Gain 18dB. ECC84 valve. 
Kit price 29/6 or 49/6 with power pack. Details 6d. 
(PCC84 valves if preferred.) 

BAND III I.T.A.—Same prices 
Tuneable channels 8 to 13. Gain 17dB. ECC84 valve 
Volume Controls 

fidget size. Long spindles. 
Guaranteed 1 year. All 
values 5,000 ohms to 2 Meg. 
^o Switch D.P. Switch 

3/- 4/9 Linear or Log Tracks 

80n Coaxial Cable 
Post 1d. per yard extra 

Semi-air spaced Polythene 
Ideal Band III Ad. yd. 
Losses cut 50% 
FRINGE QUALITY 1 / yd. 
Air spaced Coaxial ' 

Coaxial Plugs 1/- Lead Socket 2/- 
Panel Sockets 1/- Outlet Boxes 4/6 
Balanced Twin Feeder, per yd 6d., 80Q or 300r2. 
Twin Screened Balanced Feeder, 1/6 yd, 80 ohms. 
Trimmers. Ceramic 30, 50, 70pF, 9d.; 100pF, 150pF, 
1/3; 250pF, 1/6; 60DpF 750pF. 1/9; Philips, 1/- each. 
BLACK CRACKLE PAINT. Air drying, 3/- tin. 
P.V.C. CONN. WIRE, 8 colours, single or stranded, 
2d. yd. Sleeving 1, 2mm, 2d. 2, 3mm, 3d., 6mm, 5d. yd. 
NEON MAINS TESTER SCREWDRIVERS, 5/-. 
SOLDER RADIOGRADE, 4d. yd, fib 2/6. 
Aluminium Chassis. 18 s.w.g. Plain, undrilled, 
4 sides, riveted corners, lattice fixing holes, 2f" 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. 

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 D.W.R. 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/-. Tygan, 4' 6" wide, 10/-; 2' 3" wide, 5/- ft. 
Samples, S.A.E. 
Condensers. 0.001 izF 7kV T.C.C., 5/6; ditto 20kV, 
9/6; 0.1 {zF 7kV, 9/6; 100pF to 500pF Micas, 6d.; Tubular 
500V 0.001 to 0.05, 9d.: 0.1, 1/-; 0.25, 1/6; 0.1/350V, 9d.: 
0.5/350V, 1/9; 0.01/2,000V, 1/9; 0.1/2,000V, 3/6. 
Ceramic Condensers. 500V 0.3pF to 0.01 p.F, 9d. 
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/- 50/350V 5/6 8/500V 3/- 
2/350V 2/3 100/25V 3/- 16/500V 4/- 
4/450V 2/3 250/25V 3/- 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+8/500V 5/- 5,000/6V 5/- 
16/500V 4/- 8+16/450V 5/- 32+32/450V 6/6 
32/450V 5/6 8+16/500V 5/6 50-f50/350V 7/- 
25/25V 1/9 16+16/450V 5/6 64+120/275V 7/6 
50/25V 2/- 16-H6/500V 6/- 64+120/350V 11/6 
50/50V 2/- 32-f32/350V 4/6 100+200/275V12/6 
Full Wave Bridge Selenium Rectifiers. 2, 6 or 
12V HA, 8/9; 2A, 11/3; 4A, 17/6. Free charger circuit. 
Charger Transformers. Tapped input 200/250V for 
charging at 2, 6 or 12V HA, 15/6; 2A. 17/6; 4A, 22/6. 

LONG PLAY TAPE—FAMOUS MAKES 
Plastic tape, plastic reels. 1,700ft 7" reel, 35/-; 
1,200ft. 5f" reel. 28/-; 850ft, 5" reel. 21/-. 
225ft, 3" reel, 7/6. All spare reels, 3/-. 
STANDARD 1,200ft plastic tape, 7" plastic reel, 
24/-. 600ft plastic tape on 5" plastic reel, 15/-. 
INSTANT bulk tape eraser and Head Defluxer. 
200/250V a.c., 27/6. Leaflet S.A.E. 

l^nnnnLsJa^l 

BRAND NEW 
AND BOXED 
Model UA8 
OUR PRICE 
£6.19.6 

STEREO MODELS 
UA8 £7.19.6. '1 finest 4.,peod Ajto<hangtr UA12 £10.10.0. 

+ COLLARO it 
HI-FI AUTOCHANGER £7.19.6 

4 SPEEDS—10 RECORDS 
or with Cabinet, Amplifier and Speaker 
OUR PRICE £11.19.6 Carr. 5/6 

it GARRARD 4-SPEED RECORD it 
CHANGERS RC121/D MK 11 MODELS 

With Plug-in GC8 Normal Head fifk ia a 
Stereo Head £2 extra 11U . IU . U 

AUTOCHANGER ACCESSORIES 
Suitable player cabinets (uncut boards) 49/6 
Amplifier player cabinets with cut boards 63/- 
2-valve amplifier and 6f" speaker for above 79/6 
3-valve amplifier and 6f" speaker for above 95/- 

Wired and tested ready for use 
GARRARD 4-SPEED SINGLE 
RECORD PLAYER TA MK II 

£8.10.0  
with plug-in GC8 Normal Heads 

MODEL 4 HF £18 

AUDIO PERFECTION 
★ 

Stereo 
wired 

Stereo Heads 
£2 extra 

Wavechange Switches. 2 p. 2-way, 3p. 2-way, short 
spindle, 2/6; 5p. 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. 2-way, long spindle, 3/6; wavechange 
"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/-. 

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, 2/6. 
Complete Jason FM Kit, with valves and Jason 
chassis with calibrated dial, £6.5.0, post free. 

Valveholders. Pax. int. oct., 4d. EA50, EF50, 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, 1/9. 
Ceramic, EF50. B7G, B9A, int. oct., 1/-. B7G, B9A 
cans, 1/- each. 
TV Fault Finding, 5/-. Quality Amplifiers, 4/6. 
Radio Valve Guide. Books 1, 2 or 3, 5/- each. 
TRANSISTORS. Ediswan Audio XB102, 10/-, 
R.F. 2 Mc/s XA103, 15/-; R F. 4 Mc/s XA104, 18/-. 
Red Spot 5/-; White Spot 7/6. 
Sub-miniature Electrolytics (15V) 1(j.F, 2[i.F, 4jj,F, 
S[iF, 8fxF, 25[xF, SOptF, 100[xF, 3/-. 

TELETRON POCKET RADIO KIT 
li-ansidyne Superhet Six 6"x4"xi}" 
T.C.C. Printed Circuit, internal Ferrite aerial, Rola 
loudspeaker push-pull output. All parts, cabinet, 6 Edi- 
swan transistors, GEX34 diode, £11.19.$ Detai|s »d. 

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

337 WHITEH0RSE ROAD 
WEST CR0YD0N 

Post and packing charge 1 /-, over £2 post free. C.O.D. 1 /6 (Export welcome. Send remittance and extra postage) 

Telephone 
THO 1665 
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* SINGLE TRANSISTOR RECEIVER 
headphone and case, 32/6 

* TWO TRANSISTOR 4-stage reflex r 
and plastic case, 4i" x 3 x 1^", 69/6 

* TELETRON TRANSIDYNE superhec. 
case, 6" x 31" x If", £11.19.6 

* JASON EVEREST superhet (illustrated). Over ^ watt output. Provision for car aerial. 
Complete with 6 Mullard transistors, 13,000 gauss speaker and fabric-covered cabinet, £13.19.9 
7 Transistor version, £15.18.9 

(requires good outside aerial). Complete with 

:ceiver. Complete with internal aerial, headphone 

Complete with 6 Ediswan transistors, speaker and 

★ 
*JASON TUNERS: FMT/1. 

STEREO AMPLIFIER. Jason JSA/2. 3 watts per channel; Bass and Treble controls; self- 
powered. Complete with valves and case, £13.9.0 

Standard FM tuner (less power supply and valves), 
£5.5.0 

.. i 

JASON 
EVEREST 

FMT/2. Self-powered version in case (less valves), £7.3.0 
FMT/3. Fringe area version of FMT/2, with A.F.C., £8.3.0 
JTV/2. Self-powered switched tuner. 3 FM and 2 TV sound 
channels with A.F.C. Front end built and tested with 2 valves 
(4 more required), £12.19.0. 
FULL INSTRUCTIONS INCLUDED. ALL COMPONENTS AVAILABLE 
SEPARATELY. CALLERS ONLY: ASK FOR WEEKLY TERMS. 
DEMONSTRATIONS ARRANGED. 

KIRKMAN 

(R.C. Dept.) 40 The Broadway Crawley Sussex 

EDEE TO AMBITIOUS ENGINEERS 
- THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative r56-page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details Of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division— 
the B.I.E.T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 
We definitely Guarantee 
"NO PASS-NO FEE** 
Whatever your age or experience, you cannot afford to misB reading this famous book. If you arc earning less than £20 a week, send for your copy of "ENGINEERING OPPORTUNITIES" today—FREE. 

WHICH IS YOUR 
PET SUBJECT ? 

Mechanical Eng.. Electrical Eng.. Civil Engineering. Radio Engineering, Automobile Eng., Aeronautical Eng., Production Eng., Building, Plastics, Draughtsmanship, Television, etc. 
GET SOME 

LETTERS AFTER 
YOUR NAME! 

A.M.I.Mech.E. A.M.I.C.E. A.M.I.Prod.E. A.M.I.M.I. L.I.O.B. A.F.R.Ae.S. B.Sc. A.M.Brlt.l.R.E. City & Guilds Gen. Cert, of Education Etc.. etc. 

INCLUDING 
TOOLS! & 

The specialist Elec- tronics Division of B.I.E. T.f incorporat- ing E.M.I. Institutes) NOW offers you a real laboratory train- ing at home with practical equipment. Ask for details. 

s?® 
Basic Practical and Theore- tic Courses for beginners in Radio, T.V., Electronics, Etc., A.M.Brit.l.R.E. City & Guilds Radio Amateurs' Exam. R.T.E.B. Certificate P.M.G. Certificate Practical Radio Radio i Television Servicing Practical Electronics Electronics Engineering Automation 

posr COUPON NOW ' 
■ Please send me your FREE 156-page 
■ "ENGINEERING OPPORTUNITIES 
■ (Write if you prefer not to cut page) 
■ NAME 
\ ADDRESS 

m 

BRITISH INSTITUTE OF ENGINEERING ■    
TECHNOLOGY (Incorporating E.M.I. Institutes) !     
(Dept. SE/23 ),29 Wright's Lane, London, W.8 , sector_ 

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD 

r 

i: 
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BUILD THE ( 

with an 

authentic 

ie.10 OSCILLOSCOPE 

jasonyt 

Britain's Finest kits 

For absolute assured results, 
build this excellent Oscillo- 
scope with an authentic Jason 
kit. All parts exact to author's 
specification. Amongst the 
many uses to which this in- 
strument may be put, TV 
servicing and audio amplifier 
checking are important ex- 
amples. Sensitivity—10mV/ 
cm with a bandwidth of 2 c/s 
to 1.5 Mc/s. Complete with 
case, Mullard C.R.T. and all 
valves as specified. 

a-' 

m 

as 

£22.10.0 with tube 

OTHER KITS TV THE .I \SO\ PROORAHHE 

AUDIO GENERATOR AG. 10 
Excellent stability with output held constant 
over entire band. Tunes from 10 c/s to 100 
kc/s over four switched stages and two 
scales. Switch for square or sine wave. Square 
wave rise time less than 2 microsecs. at all 
frequencies. Min. calibrated output lOOmV. 
With case, valves and calibrated scale £14.5.0 
(Built £17.10.0) 

CRYSTAL CALIBRATOR CC.I0 
Enables the exact frequency of a generator 
to be found between 10 kc/s and 250 Mc/s. 
A basic accuracy of 0.01% is achieved from 
a 1 Mc/s crystal. Self-powered unit complete 
with valves, crystal oscillator, speaker and 
case. £16.19.0 (Built £21.0.0.) 

W0BBULAT0R W.I I 
Enables FM signals, IF signals for AM sets and 
TV sound and vision channels to be correctly 
aligned. RF circuits may also be aligned from 
the 40-70 Mc/s output, the second and third 
harmonics of which serve for Bands II and ill 
respectively. Return trace is blanked when 
using a 50 c/s sine wave sweep frequency to 
provide a reference base line not found on 
most commercial instruments. £14.19.0 
(Built £19.19.0.) 

STABILISED POWER PACK PP. 10M 
175mA at 300V Mains variation of ±10% 
produces output change of less than 0.15%. 
Ripple less than one millivolt. Available with 
or without meter. Polarity change switch. 
With valves, meter and case. £19.0.0 witn vaives, meter ana case. biy.u.u 

Details of the above instruments and others in the Jason range, including audio and radio 
units gladly sent on request. Please quote this journal when writing. 

THE JASON MOTOR & ELECTRONIC COMPANY 

3-4(E) GREAT CHAPEL ST. OXFORD ST. LONDON W1 Telephone GERrard 0273/4 

APRIL 1960 649 

www.americanradiohistory.com

www.americanradiohistory.com


A REVQUUTtOMARY M£W BRITISH /HVEA'nOHj 

Uses standard 
tapes 

•k Plays at 7^ 
per. sec. or 3 
other speeds 

k Records direct 
from radio or 
microphone 

Results equal to a £50 
recorder — yet costs 
only £13 12s. (or 
£17 11s. complete 
with special moving- 
coil microphone and 
600 ft. reel of tape). 

EASY TERMS 

rvjg? 

N. 

instantly turns any gramophone 

Into a first-class Tape-Recorder 

and back Into a record-player in a moment! 

Gramdeck is completely new ... a 
revolutionary and ingenious invention 
that instantly turns your gramophone 
into a tape-recorder and back into a 
gramophone at will! Slip the Gram- 
deck on to your turntable and you have 
the finest tape-recorder you've ever 
heard! Lift it off. . . your gramophone 
is ready to play records again. 
There are no motors or valves to 
go wrong—and you get reproduction 
that has to be heard to be believed. 

"Ingenious—simple . . . why on earth did 
no one think of it before!"—Tite Tape 
Recorder. 

"Ingenious and robust."—British Sound 
Recording Association Journal. 

"Quality of reproduction excellent . . . 
real hi-fi results . . . potential is tremendous 
. . . both designer and manufacturer should 
be congratulated."—British Radio & TV 
Retailers' Review. 

"Better than many so-called hi-fi recorders 
. . . robust . . . carefully designed . . . 
excellent value."—Amateur Cine World. 

amdeck 
gramophone tape recorder 

G 

Everyone is praising the Gramdeck. 
"The quality is at least equal to that 
obtained from a good microgroove disc," 
says a leading professional journal. 

WORKS FROM ANY RECORD 
PLAYER OR RADIOGRAM 

Gramdeck records and reproduces with a wonderful 
depth and breadth of tone. Because it uses 
equipment that is already in your gramo- 

W phone it only costs a fraction of the high- 
1 quality tape-recorder you would normally 

require. Full details, specifications, photo- 
graphs, easy terms, etc., are given in the 
Gramdeck Book. Send for your FREE 
copy, today. 
MADE BY THE FIRM THAT MAKES 
MICROWAVE WAVE-GUIDES FOR 
VISCOUNTS AND BRITANNIAS 

FREE BOOK—POST NOW! 

/ would like to know how to turn my 
gramophone into a first-class tape- 
recorder . . . please send me the Gram- 
deck Book—FREE and without 
obligation. 
(Write if you prefer not to cut coupon.) 

NAME 
ADDRESS 

GRAMDECK (Dept. RC/809) 
29 Wright's Lane Kensington London W8 

GRAMDECK TURNS A TURNTABLE INTO A TAPE-RECORDER 
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DO-IT-YOURSELF 

TRAINIMG TECHNIQUE 

leMOfOs eiscmowfcs 

t/outFAUmwhile you BUILD. 

■S"(MPLE... PR/tCT/CAL... FASCIMAT/UG... 

Power supply 
circuits 

ANNOUNCING—after many years of highly 
successful operation In the U.S.A. and In 
Europe—the latest system In home training 
m electronics Is now introduced by an 
entirely new British training organisation. 
AT LAST—a comprehensive and simple way 
of learning—by practical means—the basic 
principles of radio and electronics, with a 
minimum of theory. 
YOU LEARN BY BUILDING actual equip- 
ment with the components and parts which 
we send you. You advance by simple steps 
using high quality equipment and perform- 
ing a whole series of interesting and 
instructive experiments. No mathematics! 
INSTRUCTION MANUALS and our teaching staff employ the latest techniques for 
showing clearly how radio works in a prac- 
tical and interesting manner. You really 
have fun whilst learning! And yon end by 
possessing a first rate piece of home equip- 
ment with the full knowledge of how it 
operates and—very important—how to 
service and maintain it afterwards. A full 
library of magnificent illustrated textbooks 
is Included with the courses. 
IN FACT for the ' 'Do-lt-Y ourself" enthusiast, 
the hobbyist or those wanting help with 
their radio career training, or to set up their 
own full or part-time servicing business—then 
this new and exciting instructional system Is 
exactly what is needed and it can all be pro- 
vided at very moderate cost. Easy payments 
available. Post the coupon now, for full 
details. There Is no obligation of any kind. 

BUILD YOUR OWN: • RADIO EQUIPMENT • HI-FI 
INSTALLATION 'i TEST GEAR— 

.aejgsSjjWffl AND LEARN AS YOU DO IT. L 

LOTS OF WSTttUCr/Ve I 

FWFf>/M£UTSAT//OME! I ■ 

i 

supplied 
Amplifier, 'Wm oscillator ^ l and detector circuits 

Servicing o 
Basic I st stage commercial receivers 

POST TOMV 

Name 

I 

A/o Mb f hematics I 

To: RADIOSTRUCTOR (Dept. G31) 
40 Russell St., Reading, Berks. 

Please send full details of your Radio Equipment Courses without any obligation to. 

BRITAIN'S LEADING RADIO 
ORGANISATION. 

BLOCK CAPS PLEASE 
We do not employ representatives 4.60 
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mm RADIO OF MtTCHAM 
Shop hours: 9-6.30 (Weds. 1 p.m.) Telephone MIT 3282 

Dept. AC 
187 LONDON ROAD 
MITCHAM SURREY 

TWINETTE 
2-TRANSIS- 
TOR 
PORTABLE 
Designed to | 
fulfil the need 
for a cheap 
local station 
portable receiver 
which is easy to build 
and economical to run. Long and medium 
wave with ferrite rod aerial (provision for 
external aerial when required). Two 
transistors in latest reflex circuit. Easy 
wiring plans and step-by-step assembly 
instructions 1/6d. post paid. Cost of 
parts £5.10.0. All parts sold separately. 

COMPONENTS 
CATALOGUE 
Without doubt the finest and 
most comprehensive components 
catalogue ever made available to 
the radio constructor and experi- 
menter. 128 pages listing over 
4,000 components with hundreds 
of illustrations printed on high 
grade paper. All items listed are 
normally available from stock. 
This is an essential for every 
bookshelf, get your copy today. 
Price 2/- post 9d. 

LABGEAR AUDIO POWER 
METER KIT 
An essential piece of test gey for all 
engineers, Hi-Fi enthusiasts and 
constructors. A complete kit of parts 
with step-by-step instructions for 
constructing an accurate audio power 
meter. 2 Ranges: 25mW to 1 watt, 
and 1 watt to 10 watts. Accuracy 5%. 
Impedance 3, 15 and 600 ohms. Complete kit and data 
£3.15.0. Ready built and tested £4.10.0. 

fm 

MURPHY A1 
AMPLIFIER 
A compact amplifier complete in cabinet 
with 6^" loudspeaker. 
Volume arid tone con- 
trols with concealed 
pilot lamp. Ideal for 
many applications in- | 
eluding gramophone 
reproduction and for 
use as the complete 
second channel for Stereo, 
For a.c. mains. Price £8.8.0. p. 2/-. 

HOME RADIO 
of Mitch am 

t-UMPONBNT CATALOGUE 

CIRCUITS FOR AUDIO 
AMPLIFIERS 

Latest MULLARD book on 
audio design including con- 
structional data on 12 different 
amplifiers, pre-amplifiers, tape 
amplifiers, mixers, stereo etc. 
Price 8/6d. post 1/-. We carry 
all components for these 
circuits in stock including 
punched chassis, ganged con- 
trols, switches, Bulgin parts etc. 
Price lists 6d. 

TRANSISTOR AMPLIFIER 
& TUNER UNIT CIRCUITS 

A new constructional envelope by Repanco 
giving wiring diagrams and data for: 
500mW amplifier. TRF radio tuner unit, 
Medium wave tuner with RF stage, 
Superhet tuner unit, Microphone pre- 
amplifier, etc. All standard component 
parts from stock. Price 1/10d. post paid. 

'SHORT-WAVE RECEIVERS 
FOR THE BEGINNER* 

Constructional data on six 
different simple short wave 
receivers for battery and mains 
operation. Data Book No. 14. 
Price 6/- post 6d. We can 
supply all the component parts 
for the receiver circuits including 
coils, condensers, chassis, etc. 
S.o.e. for price lists stating which 
models required. 

'GLOBE KING' SHORT WAVE RADIO KITS 
"The finest and most absorbing hobby of all." 
Explore the world on Short Waves from your 
own fireside. Real long distance reception at 
minimum cost. 
Kit No. 100/A. One-valve battery model 
complete with 3 matched coils covering 10 
to 100 metres. Easy to build and really 
amazing results. Literally hundreds of 
stations from every corner of the world. 

^ Price £3.19.6. post 1/-. Leaflet on request. ^ - 
Kit No. 200/A. Two-valve battery model in smart metal cabinet with 
loudspeaker. Matched coils covering 10 to 180 metres and high grade 55 
to 1 reduction bandspread tuner. Complete kit £10.12.0. post 2/—. Leaflet on request. 
Kit No. 300/A. Similar to 200/A above but designed for a.c. mains operation and having p^qi-0 power output ^v.rv*r,lat^ iv11 ^ 10.A- 2/—. Leaflet on reouest. 

iHH 

: 

months guarantee- 
5Z4G 12/6 
6AT6 9/6 
6X5G 12/6 
12AT7 11/- 
12AT6 9/6 
12AX7 11/- DF96 10/- 
DL96 10/- 
DK96 11/6 
EABC80 10/6 
EBC41 10/6 
EBF80 10/6 

Standard— -Better than surplus. All with 12 
dp full list. 

ECC81 11/- EM81 11/6 
ECC82 11/- EY51 12/6 
ECC83 • 11/- EY86 10/- 
ECC84 11/- EZ80 71- 
ECF80 12/6 EZ81 71- 
ECF82 14/- PCC84 12/6 
ECH81 10/6 PCF80 12/6 
ECL80 10/6 PL81 12/6 
ECL82 12/6 PY80 7/6 
EF80 10/6 PY81 10/- 
EF86 13/- PY82 7/- 
EL84 9/6 U25 13/6 

SPECIAL ITEMS 
High grade screened 3-core mains 
lead 1/3 yard. High resistance 
lightweight headphones 15/-. Acos 
crystal microphones with switch 35/-. 
3" long play tapes 6/6. 12 assorted 
volume controls 5/-. Crystal diodes 
1/3. Crystal set coils 2/6. Dual 
range coils 4/- 15 yds assorted. 
PVC sleeving 1/-. EF50 valveholders 
3d. Miniature relays 7/6. Single 
screened cable 6d. yd. Perspex cleaner 
1/6. 
PLEASE ADD 1/- PACKING AND 
POST TO TOTAL ORDER.   
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THE CONTENTS of this magazine are strictly copyright and may not be reproduced without obtaining prior 
permission from the Editor. 
ARTICLES appearing in this magazine which describe kits are inserted only on condition that such kits, or special 
components thereof, are freely available at a trade discount to all retail advertisers. 
OPINIONS expressed by contributors are not necessarily those of the Editor or proprietors. 
THE EDITOR invites original contributions on construction of radio subjects. All material used will be paid 
for. Articles should preferably be typewritten, and photographs should be clear and sharp. Diagrams need not 
be large or perfectly drawn, as our draughtsmen will redraw in most cases, but all relevant information should 
be included. 
ALL MSS must be accompanied by a stamped addressed envelope for reply or return. Each item must bear the 
sender's name and address. 
TRADE NEWS. Manufacturers, publishers, etc., are invited to submit samples or information of new products 
for review in this section. 
TECHNICAL QUERIES should be submitted in writing. We regret that we are unable to answer queries, other 
than those arising from articles appearing in this magazine; nor can we advise on modifications to the equipment 
described in these articles. 
ALL CORRESPONDENCE should be addressed to The Radio Constructor 57 Maida Vale London W9. 
REMITTANCES should be made payable to "Data Publications Ltd." 
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TEST EQUIPMENT 

iiS 

suggested circuits 

,, 

No. 113 Line Timebase "Cheaters" for 
Television Servicing 

The Circuits presented in this series have been 
designed by G. A. FRENCH, specially for the 
enthusiast who needs only the circuit and essential 
data 

, 

Television trouble-shooting is not 
always a simple process, and it can be 
especially difficult when faults appear 

in the line timebase section. Line timebase 
servicing is usually at its most complex when 
flywheel synchronisation is used, as the 
circuits employed may give rise to particu- 
larly abstruse fault conditions, A further 
complicating factor is provided by the 
leaky-grid arrangement common to practic- 
ally all line output valve input circuits, this 
causing excessive anode current to be drawn 
if grid drive fails, with the result that damage 
to the line output transformer and valve 
itself may occur. In consequence, the drive 
to the line output valve grid cannot be 
temporarily disconnected during fault diag- 
nosis. 

A servicing technique which goes a long 
way towards overcoming these difficulties 
consists of using temporaty circuit stages, or 
"cheaters", to replace equivalent stages in the 
receiver. In this month's article two such 
replacement stages are described. One 
consists of a line sawtooth generator provid- 
ing an output which is capable of being 
applied direct to the grid of the line output 
valve and which may be synchronised or not 
according to immediate requirements, whilst 
the other consists of a sync separator and 
inverter which may be coupled direct to the 
cathode of a cathode-modulated picture tube 
and which offers both positive-going and 

negative-going sync pulses. If desired, the 
two units may be employed together, with 
the result that they replace the complete line 
sync separator and sawtooth generator 
circuits in the receiver. 

Another point brought out in the article 
is the principle of employing specialised test 
equipment units which are fed from a 
common heater and h.t. supply. Both the 
cheater units described here are intended for 
building into small probes which may be 
positioned close to the circuits into which 
they couple, heater and h.t. supplies being 
obtained via a flexible cable to a separate 
power unit mounted at any convenient point 
on the bench. Such a power unit may also 
be employed to feed other items of test 
equipment such as a.f. or i.f. oscillators, etc., 
the appropriate units merely being plugged 
into the power supply as desired. The writer 
has employed a technique of this nature very 
successfully in the past, the items of test gear 
being coupled to the power unit by means of 
octal plugs. 
Replacement Line Sawtooth Generator 

The circuit of the replacement line saw- 
tooth generator is given in Fig. 1. Readers 
who have followed W. G. Morley's articles 
in this magazine will recognise the circuit as 
being, basically, that of a cathode coupled 
multivibrator.* The two triodes of an 
♦"Understanding Television" part 24 The Radio 
Constructor, Jan. 1960. 
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ECC82 (12AU7) appear in the multivibrator, 
the scan period occurring when Vi(b) is cut off 
(Cj discharging), and the flyback period 
when Vi(b) is conductive (C3 charging). The 
length of the scan period, and thus the 
frequency of oscillation, is controlled by Rg. 
When Vi(b) conducts it discharges the 
sawtooth-forming, or shaping, condenser 
C4, allowing this condenser to charge again, 
via R4, when it is cut off. Thus a sawtooth 
appears across C4, its flyback section being 
negative-going. The sawtooth waveform 
across C4 is applied, via C5, to the output 
lead of the unit, the latter consisting of a 
flexible wire some six inches long terminated 
in a suitable crocodile clip. A switch on the 

probe unit cuts C4 out of circuit when 
desired, with the result that shaping is then 
provided by the appropriate condenser fitted 
in the receiver under test. 

Sockets on the test probe enable the multi- 
vibrator to be synchronised with either 
negative-going or positive-going sync pulses, 
these being applied to the grid of V^a) or 
Vi(b) respectively. 

Replacement Sync Separator Unit 
Fig. 2 illustrates the circuit of the sync 

separator unit. In this unit an ECF80 (or 
PCF80 with the appropriate 9 volt heater 

supply) is connected up such that its pentode 
section operates as a conventional sync 
separator whilst its triode section functions 
as a sync pulse inverter. 

The input to the unit is provided by a 
flexible lead some twelve inches long ter- 
minated in a suitable crocodile clip. This 
lead is intended for connection to the cathode 
of a cathode-modulated picture tube. The 
video information fed to the picture tube 
cathode has positive-going sync pulses, with 
the result that leaky-grid action in C7 and 
Rg causes the positive tips of these pulses to 
take up a position on the grid of V2(a) which 
is approximately equivalent to chassis 
potential. The grid base of ¥2(3) is short, and 

the valve cuts off at negative grid voltages 
less than sync pulse height. In consequence, 
V2(a) conducts only when sync pulses are 
present on the picture tube cathode. Conduc- 
tion in ¥2(3) causes negative-going pulses to 
appear on its anode. These pulses are fed, 
via the isolating condenser Cg, to the 
appropriate output socket on the unit. 

The anode of ¥2(3) is coupled to the grid 
of V2(b) via Qi- This condenser, in company 
with R12, causes leaky-grid action to occur 
once more, with the result that ¥2(b) is 
conductive in the absence of sync pulses, and 
is non-conductive when sync pulses appear. 

Rj 
47(in KMBO 

JUiF 
400 Connect 0 chassis Vica) 

off rece unaei iver ■ "200 Ci 50pF 
41- 

er lest | 
ECC 82 

(I2AU7) 
svnc pulses HT+ 

200-250V Rn 
7Rn 

Sync input 
R3 2*2 fcn terminal 30-25/1F Frea 

control Rn 
HT-! 

C? 50pF 
4&5 1 

Output eod 
Screened case 

Connected 
by flexible 
lead to 

Separate 
power unit 

[heater 

£754 
All resistors unless otherwise stated 
C| C2 mica or ceramic, C3 C4 mica, C5C6 paper, all 250WV or more 

Fig. 1. The sawtooth generator replacement unit 
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Positive-going pulses appear, therefore, on 
the anode of V2(b)- These are fed to the 
appropriate output socket via the isolating 
condenser Cio- 

Application 
A simple practical example should suflice 

to illustrate suitable applications for the 
cheater units. 

Let us assume that a television receiver is 
received, for repair, which suffers from low 
e.h.t. voltage. Valve checks offer no assist- 
ance in diagnosis, and suspicion falls on the 
line output transformer. The sawtooth 
generator unit can now be brought into use. 

This unit is coupled to the grid of the line 
output valve, the receiver sawtooth generator 
having been uncoupled from this point, and 
the receiver is switched on. If the line output 
stage, including the line output transformer, 
is satisfactory, the output from the replace- 
ment unit will cause a raster of correct 
brightness to appear with unsynchronised 
line. The fault will then lie in the drive from 
the sawtooth generator in the receiver. 
Alternatively, if the same low e.h.t. conditions 
exist when the replacement unit is brought 
into use, the fault will lie in the line output 
stage. The shaping condenser, C4, may be 
switched in for this test, as the shaping 
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condenser in the receiver will have been 
disconnected. 

It should be noted that most line output 
valves have a grid stopper of some 50012 to 
Ikfl in series with the grid, and that the 
replacement unit should be connected to the 
end of this resistor which is remote from 
grid. (No harm, apart from possible para- 
sitic oscillations, should result from a 
temporary connection direct to the line 
output grid, incidentally, and the process of 
connecting the unit to either side of the grid 
stopper would test this component under 
working conditions.) Another point is that 
the grid leak of the line output valve should 

always be in circuit when the replacement 
unit is coupled to it, as the latter does not 
include any resistive path between its output 
terminal and chassis. 

Should it be desired to synchronise the 
replacement sawtooth generator unit, the 
sync separator unit may be brought into use. 
This may be connected to the cathode of the 
picture tube and either of its outputs, 
negative-going or positive-going, coupled to 
the appropriate sync input terminal of the 
sawtooth generator unit. The two units then 
replace the entire line circuitry in the receiver 
between the tube cathode and the line output 
valve grid. 
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Output terminals 

E755 
All resistors 4W unless otherwise stated 
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Fig. 2. The sync separator and inverter replacement unit 

Other uses for the units will soon recom- 
mend themselves to the enthusiast or service 
engineer. 

Construction 
The construction of the units should not 

raise too many difficulties. Space require- 
ments are not excessive and it should be 
possible to house both units in small metal 
containers. Apart from the decoupling 
condensers Cs, Cg and C12, condensers 
should be spaced slightly away from metal- 
work at chassis potential in order to reduce 
stray capacities. 

After completion, the units may be tested 
by coupling them to any serviceable television 
receiver. It would prove helpful, at this 
stage, to provide an indication for the setting 
of Re which corresponds approximately to 

correct line frequency when the sawtooth 
generator unit is unsynchronised. 

The Power Unit 
The separate power unit which provides 

heater and h.t. supplies for the units requires 
little comment here. The h.t. supply should 
be isolated from the mains so that the probes 
may be bonded to "live" chassis under test. 
The heater supply will need to be connected 
to the h.t. negative line at some point, and 
this can be done most conveniently in the 
power unit itself. If, as is recommended by 
the writer, the probes connect to the power 
unit by means of suitable plugs at the end of 
flexible leads, it will be necessary to provide 
two sockets in the power unit so that both 
probes may be used at the same time. 

Can Anyone Helf? 
Requests for data are inserted free 
of charge. Enquirers undertake 
to answer all correspondence and 

defray all expenses 

Valve Tester 10S/658 and Valve Tester Sub- 
Panel 10S/556.—F. Vale, 103 Charles Street, 
Leichhardt, Sydney, Australia, would like to 
obtain the circuit and instruction data for these 
items of surplus equipment. 

Simple Plans or Books.—S. Moss, 110 Upmin- 
ster Road, Rainham, Essex, a very young 
learner, requires these on the subject of crystal 
and one- or two-valve receivers. Willing to 
refund postage. 

V.H.F. Tx/Rx Type 1520.—N. Boyle, 44 The 
Avenue, Whitburn, West Lothian, would like 
to obtain a circuit or manual of this unit. 

No. 19 Set Mk. II.—L. Marks, 14 Avenue Road, 
Kingston, Surrey, requires a circuit or manual 
on the above equipment. 

"Sound Prince" Tape Recorder.—V. Siggery, 
49 Highbury Road, Leicester, urgently requires 
the circuit of this recorder, willing to hire or 
purchase. 

Collins T.C.S.12 Receiver.—M. Hampson, 48 
Mosslands Drive, Wallasey, Cheshire, would 
like to buy or borrow a circuit or manual for 
this receiver. 

Out of Print Books Wanted.—D. Bowers, 24 
Home Park Road, Saltash, Cornwall, would 
like to obtain the following: "Communication 
Receivers Manual", "Ultra-Shortwave Hand- 
book", both by Bernards Publishers Ltd.; 
"Hints and Kinks", an A.R.R.L. Publication; 
"Receivers", an R.S.G.B. Publication; copies 
of "Television and Short Wave World" 1938 
until cessation of publication; also "Radio 
Handbook" since 1955. Also loan of CR100 
manual and circuit. 

R.F. Unit 27B.—V. E. Batchelor, 24 Woodstock 
Rise, Sutton, Surrey, would like information 
on how to convert this unit for 21 and 28 Mc/s 
for use with an R1155 receiver. Also modifica- 
tions for the Collins T.C.S. Tx for 120 watts 
output. 

CR100 Receiver.—B. Gill, 18 Causeway House, 
Abbots Langley, Herts, requires the circuit and 
modification details for conversion of the front 
end of this receiver—also any other improve- 
ment modifications. 

Transmitter/Receiver No. 18.—J. Kelly, 27 
Springwell Road, Wigtownshire, Scotland, 
would like to purchase instruction book or 
circuit diagram of the above equipment. 

Ex-Admiralty P104 Receiver and Monitor Unit 
56.—J. B. Taylor, Buxton College, Buxton, 
Derbyshire, has just acquired this ex-service 
V.H.F. receiver and monitor unit, and would 
like any information, circuit, manual, etc.; all 
expenses and postage paid. 

R207 Receiving Equipment.—G2UK, "East 
Keal", Romany Road, Oulton Broad, Lowe- 
stoft, Suffolk, would like to receive the circuit 
and any other data on the above equipment. 

Hallicrafters SX24 Receiver.—P. L. Ashley, 119 
Sundale Avenue, Selsdon, South Croydon, 
Surrey, would like to receive any information 
on the above receiver. Would be willing to 
purchase manual. 
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SERVICING 

This month Smithy the Serviceman takes advantage of a quiet period 
to discuss, with his able assistant, Dick, topics ranging from inter- 

mittent connections to frame buzz 

"Do what?" 
"Polish the bench tops", repeated Smithy. 
The Serviceman gazed unemotionally at his 

outraged assistant. 
"But they've never been polished before", 

protested Dick. "Ever." 
"All the more reason", commented 

Smithy, "for starting now." 
The Workshop was going through one of 

its periodic quiet spells. Whilst plenty of 
work had been coming in for repair, faults 
were of a simple order and required little 
diagnostic skill on the part of either Smithy 
or Dick. In consequence, the pair had found 
that they had an unusually large amount of 
spare time on their hands. Smithy, philo- 
sophic as ever, had taken advantage of the 
situation to catch up on his paperwork, and 
to force his rebellious assistant into spring- 
cleaning the Workshop. 

However, even Smithy was a little taken 
aback at Dick's reception of his polishing 
suggestion. He decided to change his tactics 
slightly. 

"You'll be amazed", he remarked mildly, 
"at the difference a bit of polish makes to the 
benches. There's something psychological 
about it." 

"Schizophrenic is the word Td use," said 
Dick bitterly. "And it applies to split- 
personality Servicemen who get Service- 
minded!" 

Coil Formers 
With much grumbling Dick set about his 

task; and he reluctantly rubbed polish into 

the linoleum-topped benches. It was his own 
inventiveness which, fortunately, prevented a 
complete rupture in Workshop relations. 
After having applied the polish Dick set 
himself to the manufacture of a buffing-wheel 
from old rags fitted to the hand electric drill. 
This turned out to be quite successful, and 
he was able to bring up a shine in not much 
more than twice the time it would have taken 
to do the job by hand. 

"There you are, Smithy," he remarked 
proudly, as the overloaded hand drill finally 
screamed its way into silence. "Operation 
Bullshine is now complete!" 

"Good," said Smithy approvingly. "And 
I think you'll agree that a bit of polish does 
make the place a bit more cheerful." 

"I suppose it does," commented Dick, 
grudgingly. "At least it will be easier to spot 
elusive nuts and bolts against the shiny 
surface. But, please. Smithy, let's give this 
spring-cleaning a rest! Why don't we face 
up to the fact that things are quiet and relax 
for a bit? It's a long time since we had a 
gen session, and I'm bursting with queries." 

Smithy looked at his papers. He disliked 
quiet periods just as much as his assistant. 

"Fair enough," he said. "You get the 
kettle going whilst I finish off what I'm doing 
here. Then we can have a nice cosy rag- 
chew." 

Dick needed no second bidding, and it 
wasn't long before he and Smithy were 
comfortably settled with cups of tea in their 
hands. 
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"The first question", said Dick, wasting no 
time, "has to do with coil formers. As you 
know, we've had quite a few television tuner 
units in recently with very thin-wall s.r.b.p.t 
formers. When you try to adjust the 
oscillator cores in these formers you some- 
times push them right in. What's the cure 
for that?" 

"Well," said Smithy. "Let's begin at the 
beginning. The type of tuner you're talking 
about has its coils mounted radially on a disc 
rather than in a drum. Right?" Dick 
nodded an assent. "Now the formers in these 
tuners have indentations along their length 
which interfere with the core threads, so that 
the latter can be screwed in and out. These 
formers also have very thin walls, and the 
indentations tend to be somewhat weak in 
consequence. Before going any further, I 
think I should make the point that you 
shouldn't, in any case, apply too much 
pressure to such cores." 

"The indentation strength seems to vary 
from former to former," Dick volunteered. 

"That may well be the case," confirmed 
Smithy, "and I have little doubt that the 
formers are very tricky to manufacture. 
Now, let's get down to the instance where 
you've been unlucky enough to push the core 
right in, whilst attempting to adjust it, and 
you want to get it out again. When this 
happens, the indentations in the former are 
usually sufficiently wrecked for it to be 
impossible to screw out the core, even with 
the lightest of pressures. What I always do 
then is to find the approximate position of 
the core by feeling for it with a screwdriver, 
and then lightly press the blade of another 
screwdriver on to the outside of the former 
at that spot. (Fig. 1 (a).) The second 
screwdriver slightly distorts the former and 
gives the core a purchase. 1 then unscrew 
the core until it has passed the distortion 
given by the second screwdriver, and re-apply 
the latter over the new position of the core. 
Three or four operations of this nature are 
usually enough to unwinkle the core." 

"What about a pair of taper-nosed pliers 
instead of the second screwdriver?" 

"Not so good," said Smithy. "The 
screwdriver blade takes up much less room 
on the former, and you can insert it between 
the turns of Band III coils, if necessary, 
without disturbing them." 

"That seems fair enough," remarked Dick. 
"How about re-fitting the core again?" 

"Well, you can't just re-insert it, of course, 
or it will slip down all over again! What I 
do myself is to pop a bit of cigarette paper 
in the former before re-inserting the core. 
A double thickness about an eighth of an 

1 S.R.B.P. is an abbreviation for "synthetic resin 
bonded paper". This material is more commonly 
known under trade names such as Paxolin. 
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Fig. 1 (a) The cores in thin-wall television 
tuner formers occasionally become pushed 
down and cannot readily be removed. If 
the former is distorted by light pressure 
from a screwdriver, as shown in this cross- 
sectional view, sufficient interference is 
provided to enable the core to be un- 
screwed. (b) Before the core is re-fitted 
it is advisable to lay a small piece of 
cigarette paper inside the former, (c) The 
bulk of the cigarette paper provides added 
interference, and ensures that the core 
does not slip again. When the core has 
been screwed in flush with the end of the 
former, the excess paper should be torn 

off 
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inch wide and an inch or so long popped in 
for two-thirds of its length usually does the 
trick. (Fig. 1 (b).) The extra bulk provided 
by the cigarette paper causes adequate inter- 
ference with the core over the distance 
through which it normally has to travel, and 
you can adjust it with no further trouble. 
I should mention that, after you've screwed 
the core in flush with the end of the former, 
you should tear away the protruding 
cigarette paper. (Fig. 1 (c).) You may 
occasionally find that you only need one 
thickness of paper, or that you need more 
than two, but the first few turns of the core 
will soon tell you whether it's too tight or 
too loose." 

"Any special type of cigarette paper? 
"Nothing particular. The ordinary white 

paper you buy in packets at the tobacconist's 
for rolling your own cigarettes is quite 
adequate." 

SOLDER TAG 

ALUMINIUM FOIL ^ KM? FOIL CRIMPED 
—~T0 TAG 

PRFRSIIRE APPLIED TO 
CLEAR OPEN CIRCUIT 

G599 

Fig. 2. The lead-out connection shown 
here, whereby a length of aluminium foil 
from the inside of an electrolytic con- 
denser was crimped to the solder tag, 
caused an intermittent open-circuit. The 
fault was cleared by applying light 
pressure to the crimp in the direction 
indicated by the arrows with a pair of side 

cutters 

"Hmm," said Dick. "Does this cigarette 
paper idea clear loose cores in the heftier 
sort of former you find in i.f. transformers 
and the like?" 

"It does sometimes," said Smithy, "but 
you have to be careful not to use too much 
or you may jam the core and break it. It is 
worth mentioning that there are several 
highly viscous lubricants on the market 
which are ideal for application to loose cores, 
a well-known example being Kilopoise 
0868G.2 These lubricants are more useful to 
the professional service engineer, of course. 
Application is dead simple: you just smear 
the stuff on the core or on the inside of the 

2 Kilopoise Lubricants are manufactured by Rocol 
Ltd., Rocol House, Swillington, Leeds. 

former. The lubricant then holds the core 
in position without stopping you from 
adjusting it. Ordinary soft soap works 
pretty well on a job of this nature, too!" 

"You should know about soft soap!" 
Smithy ignored the interruption. 
"Any other queries?" 

Intermittents 
"Oh yes," said Dick. "I bumped into 

rather a queer sort of intermittent the other 
day. It was a t.v. receiver and its line blocking 
oscillator just refused to work. I broke its 
h.t. supply whilst searching for the fault, and 
then re-connected it whilst the set was on. 
And, blow me, if the oscillator didn't go like 
a bomb! And it's never stopped since!" 

"The basic fault there", remarked Smithy, 
"is an oldie which has plagued service 
engineers ever since the radio game started, 
well-nigh. What probably happened in your 
case was that you had a dicey connection 
somewhere in the oscillator circuit, and the 
pulse of current given by the sudden applica- 
tion of h.t. welded it over and made it good. 
Normally, the relatively slow rise in h.t. given 
by switching on the receiver wouldn't give 
the connection the pulse it needed. I would 
gUess that, in your instance, the ropey joint 
was in the blocking oscillator transformer 
itself. 

"The first time," continued the Serviceman, 
"I bumped into something like this was 
before the war. I had a sound receiver which 
gave a thin and reedy output until, with the 
volume turned up, it reproduced a loud 
burst of music. It then cleared itself and the 
receiver gave correct reproduction. However, 
if the set was switched off for a few hours the 
reedy reproduction would return once more, 
only to be cleared by another heavy burst of 
sound." 

"Where was the snag?" asked Dick. 
"So far as I could tell", said Smithy 

cautiously, "it was in one of those intervalve 
a.f. transformers that we used in those days. 
At any event, the trouble disappeared when 
I fitted a new component. The infuriating 
thing was that the old tranny showed 
perfectly good when tested with an ohm- 
meter. I must admit, of course, that the 
ohmmeters we had in those days passed a 
fair old current, and this may have been 
enough to bridge the gap, as it were." 

"Have you encountered this snag re- 
cently ?" 

"Now and again," said Smithy. "It's like 
a No. 11 bus: you don't see one for ages, 
and then you get a lot in a rush. In a recent 
case I had an a.f. coupling condenser which 
gave the same symptoms as my old trans- 
former set. That is, reedy reproduction until 
a thump of music made the set work O.K. 
again. I suppose that there was an internal 
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intermittent in the condenser and that, in its 
faulty condition, it exhibited a low capacity 
only. Another recent instance concerned a 
cathode bypass electrolytic. In this receiver, 
though, the fault didn't affect frequency 
response. What happened, instead, was 
merely that the gain was rather low until a 
loud pulse of a.f. came along; whereupon the 
receiver provided full amplification. I 
located the fault to the cathode bypass 
condenser, and I assumed that this was open 
circuit during the low-gain periods. The 
particular component fitted had strips of ah 
foil coming out of the innards, these being 
crimped to the solder tags. (Fig. 2.) The 
bad connection was at the crimp, and I made 
it good again by applying light pressure to 
it with a pair of side cutters. Due to their 
small contact area the cutters applied quite 
a high pressure to the junction of ali foil and 
solder tag material, thereby breaking through 
any oxides that might have formed on either 
surface. This process cured the intermittent 
altogether." 

Frame Buzz 
"Another fault that's come my way", 

remarked Dick, "is frame buzz in t.v. 
receivers." 

"Another cup of tea, please." 
Dick got up and replenished Smithy's cup. 
"I was saying, "he repeated, "that I've been 

getting quite a few cases of frame buzz 
recently." 

"Ah, yes," said Smithy, sipping his tea 
appreciatively. "What you mean is the 
audible buzzing in a television receiver which 
occurs at frame frequency and which is quite 
distinct from mains hum. Even though the 
frame frequency is the same, at 50 c/s, as that 
of the mains." 

"That's right," Dick remarked, "so what 
I'd like to . . 

"Some people", continued Smithy, com- 
pletely ignoring his assistant, "refer to it, 
fairly obviously, as frame 'tick'. The first 
thing to remember is that frame buzz may 
come either from the loudspeaker or from 
the frame output transformer, or both. It 
could come from the frame deflection coils 
as well, but I've never met such a case myself, 
and I don't intend to give it serious con- 
sideration at the moment," 

"Yes," put in Dick. "Well, what I was 
about . . ." 

"An important thing to bear in mind". 
Smithy sailed on, "is that what appears to be 
a trifling case of frame buzz in a service 
workshop may be absolutely infuriating to 
the viewer at home. The reason for this is 
that the ambient background noise level in 
the average workshop is surprisingly high, 
much higher than exists in many customers' 
houses. So always treat a complaint of 

frame buzz with respect, even if it does seem 
to be insignificant when you get the set on 
the bench. I don't know what you've done 
this morning, Dick, but this tea is almost 
acceptable for human consumption. I'm 
certain that the County Veterinary Officer 
would say that the horse was fit for work." 

The Serviceman smacked his lips approv- 
ingly. 

"You always come out with that corny old 
gag," remarked Dick bitterly. "Anyway, to 
get back to the buzz, I was first of all going 
to ask you about possible sources and 
whether low-level cases should be con- 
sidered." 

FRAME BUZZ MAY BE PRESENT ON THE 
INPUT TO THE VOLUME CONTROL OR MAY 

f BE PICKED UP ON THIS LEAD 

VOLUME | 
CONTROL TO FOLLOWING 

A.F GRID 

CHASSIS 
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Fig. 3. If adjustment of the volume 
control varies frame buzz level, the buzz 
may be picked up in the circuitry and 
wiring preceding the volume control, or 

on the lead connecting to its slider 

"But I've already answered those ques- 
tions." 

"Yes, I know," continued Dick patiently. 
"So let's get on to the next step. What's your 
usual procedure for curing frame buzz?" 

"Ah," said Smithy. "Well, the first thing 
I do is to switch on the set, putting it on to 
a dead channel if necessary, listen for the 
buzz, and try to localise its source. That is, 
try to see whether it comes from the speaker 
or the frame output tranny. It's a funny 
thing, but frame buzz is of such a nature that 
it is sometimes quite difficult to determine 
which of these two things it comes from, 
particularly when the cabinet is still on the 
chassis. Should I feel at all doubtful I 
normally give the volume control a waggle. 
If buzz reduces to zero, or very nearly to 
zero, as the volume control is set to minimum, 
then I'm certain that the buzz is coming from 
the speaker and that it is being picked up 
either before the volume control or on the 
lead connected to its slider. (Fig. 3.) The 
possibility of pick-up before the volume 
control represents an obvious diagnosis. 
The idea of pick-up by the lead connected 
to the volume control slider may not be quite 
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so obvious, until you remember that the 
slider short-circuits this lead to chassis when 
it is set to minimum. 

"Very often there isn't any noticeable 
change in buzz level as you adjust the 
volume control. This does not mean, 
though, that the buzz is not coming from the 
loudspeaker, as it could still be picked up 
in the a.f. stages after the volume control. 
So, if the source of buzz is still doubtful, the 
next step is to short-circuit the speaker. If 
the buzz then stops, it is obviously coming 
from the speaker. If it remains, it is obviously 
coming from the frame output tranny. You 
may notice, incidentally, that so far it hasn't 
been necessary to remove the cabinet, if the 
set is at all conventional." 

SCREENING INSIDE 
INSULATION 

INNER OUTER 1 
INSULATION CONDUCTOR 

Fig. 4. The screened wire employed in 
many present-day receivers has an outer 
conductor consisting of several strands of 
wire wound spirally around the insulation 
of the inner wire. Such wire is shown in 
the upper diagram, conventional braided 

screening being illustrated below 

"Suppose the buzz does stop when you 
short out the speaker?" 

"You proceed", said Smithy, "to find out 
where the buzz is getting into the receiver 
a.f. stages. The buzz can be picked up from 
any part of the frame circuits; from the sync 
separator feed into the frame oscillator to 
the output leads to the frame deflector coils. 
The most common snag is poor dressing (or 
positioning) of leads in the frame circuits. 
Particularly suspect here are the usually long 
leads which travel to the frame hold and 
linearity controls, and to the frame deflector 
coils. The set is almost bound to have frame 
flyback suppression and any lead which 
carries the suppression pulses to the tube 
base also becomes suspect. Should any of 
these leads approach the a.f. wiring, the a.f. 
components, or the a.f. amplifying valve or 
valves, then you may well get sufficient 
cross-coupling to cause frame buzz from the 
speaker. In practice, it's usually pretty easy 
to sort out bad dressing, as all you have to 
do is to move the appropriate leads around 

gently with an insulated rod and listen to the 
buzz. When you move a lead which is 
causing trouble, the consequent change in 
buzz level normally sticks out a mile. I might 
add, incidentally, that I've been able to cure 
quite a few cases of bad dressing without 
having to take the cabinet off at all." 

"What about the earlier instance where 
buzz level changed as you adjusted the 
volume control?" 

"More or less the same rules apply. With 
the exception that you know that the buzz is 
being picked up in the volume control 
circuit or in the circuits immediately before 
it. It's fairly usual to have long screened 
leads running to the volume control, and 
these may quite possibly run close to frame 
circuits. You should check that the screening 
on these leads is reliably earthed. Also that 
all the metalwork of the volume control and 
the metal bracket on which it is mounted, 
if any, is also correctly connected to chassis 
in the manner intended by the manufacturer. 
In tough cases I've once or twice had to earth 
the screening of screened leads to the volume 
control at both ends, the manufacturer having 
earthed it at one end only. And don't raise 
your eyebrows and mutter about 'hum 
loops', Dick my boy! There isn't usually 
enough gain in a t.v. a.f. amplifier to give 
trouble on that score. Another point is that 
you shouldn't rely too much on the screening 
of the screened leads, either! Very often, the 
outer conductor of the screened leads used 
by manufacturers these days consists of a 
spiral of wire around the centre conductor 
instead of the braided arrangement you get 
in coaxial cable. (Fig. 4.) The spiral outer 
conductor may occasionally 'let in' a bit of 
frame buzz if it is very close to high amplitude 
frame points. 

"If the buzz is being picked up before the 
volume control you may have to look at 
quite an extensive bit of receiver a.f. circuitry 
to find the pick-up point. Starting at the 
sound detector you may, for instance, have 
to pass through an interference limiter diode 
as well as a choke or two before the volume 
control even hovers into view. Plenty of 
high-impedance points there to pick up 
buzz!" 

"Hmm," grunted Dick. "Not so easy. 
Any other route via which frame buzz can 
get into the a.f. stages?" 

"Very occasionally", replied Smithy, "it 
gets in along the h.t. line. Some sets decouple 
either the sound stages (Fig. 5 (a)) or the 
frame output stage (Fig. 5 (b)) to overcome 
this risk. If such decoupling exists you can, 
of course, always check it by popping another 
condenser across that already in circuit. If 
both the frame output and the a.f. stages are 
run direct from the h.t. line you could 
decouple the latter from h.t. with the aid of 
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an additional resistor and condenser. Some- 
thing like 5000 and 321u.F should meet the, 
bill there. However, this is a real Custer's 
Last Stand remedy." 

he could quite possibly wreck the trans- 
former." 

"The inexperienced types have got to start 
somewhere," said Dick, reasonably. 

Fig. 5. In order to 
prevent frame buzz 
being passed via the 
h.t. positive rail, 
some receivers pro- 
vide additional de- 
coupling for the a.f. 
stages, as in (a), or 
for the frame output 
stage, as in (b) 

NT + 
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Lamination Buzz 
"What's the remedy if the buzz comes from 

the frame output tranny?" 
Smithy looked a little cautious. 
"Well", he replied eventually, "the obvious 

answer to a frame output transformer which 
buzzes too much is to swop it for a new one." 

"You don't sound very sure," commented 
Dick. 

"That's because I'm in a bit of a quandary," 
confessed Smithy. "You see, there is very 
often a simple basic fault in a buzzing frame 
output transformer which can be cured by 
any knowledgeable sort of geyser with very 
little fuss at all. The trouble is that if an 
inexperienced chap attempts the same repair 
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"That's true enough, I suppose," conceded 
Smithy. "So I might as well pass on the 
necessary information. But I'm going to 
make the point here and now that anyone 
who attempts some of the more difficult 
repairs I mention must take upon himself the 
full responsibility for any accidental damage 
he does to the transformer." 

Smithy walked over to the spares cupboard 
and rummaged around. 

"O.K. then!" he remarked briskly, return- 
ing to his seat. "Now the frame output 
transformers you're liable to meet in the 
average t.v. receiver will be simple butt- 
laminated jobs like one of these two." As he 
spoke, Smithy showed Dick the two trans- 
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formers he had taken from the cupboard. 
(Fig. 6 (a)). "By butt-laminated I mean that 
the E and I laminations with which the tranny 
is made, (Fig. 6 (6)), are not interleaved, but 
are all put in one way round with a piece of 
gapping paper between them." 

"Wouldn't you get more efficiency with 
interleaved laminations?" 

"Not in this instance. Interleaved lamina- 
tions—that is, alternate Es and Is like you 
get in a mains transformer—would saturate 
at the higher frame output currents, and the 
iron wouldn't truthfully follow the sawtooth 
in the primary winding. If you put a break 
in the magnetic circuit—as you do with the 
butt - lamination arrangement — saturation 
occurs at a much higher primary current. 

"Now, the gap at the butt-joint is extremely 
important in frame output transformer 
design. It is normally provided by a piece of 
tough paper of selected thickness, the lams 
being pressed up against it on either side. 
If you play around with a frame output 
transformer you must take great care not to 
accidentally increase the gap, or you may get 
what might well be incurable non-linearity. 
Also, the reduced primary inductance result- 
ing from the increased gap may cause the 
frame output valve to draw increased current 
at the end of the scanning stroke at the 
bottom of the picture. Since most frame 
output valves are already straining their guts 
at the end of the scanning stroke this extra 
current is quite liable to seriously reduce 
their useful life." 

"What happens if you reduce the gap?" 
"You may run into non-linearity again due 

to the increased inductance, together with the 
possible risk of incipient lam saturation. The 
increased inductance may also, in a margin- 
ally-designed frame output stage, increase 
flyback time. With the result that you get 
frame foldover." 

"The frame output tranny appears to be a 
touchy bit of goods," remarked Dick. 

"It is certainly touchier," said Smithy, 
"than most people imagine. Right! Now 
that I've delivered my Awful Warning about 
the gap, let's get down to the buzz. 

"If the frame output transformer causes 
buzz, this can come either from the gap, 
because the Es and Is are not held securely 
against each other, or, more frequently, by 
vibration from the Is or the limbs of the Es. 
The first cause of buzz is obvious enough, 
and is usually the result of previous mal- 
treatment of the transformer. Someone has 
probably bashed it around a bit and loosened 
the lams. If such is obviously the case it may 
be worth while trying to tighten things up 
mechanically by bolting the shroud down 
more tightly to the chassis, or by attempting 
a cure of the type I'm going to discuss in a 
moment. 

"The second and more prevalent cause of 
buzz, where the individual lams vibrate, is 
pretty easy to understand. All the lams are 
magnetised in the same way so, as the current 
through the primary increases during the 
frame cycle, the mutual repulsion they suffer 
goes up. It may happen that, with certain 
types of shroud, part of an outside lamination 
is not held down at all, and that it is free to 
vibrate as much as it likes. If this is the case 
just bend it out and cut it off. There's no 
point in attempting to clamp down just one 
part of one lam. 

"Usually, however, the lams are loose 
within the shroud. And now we come to the 
dicey bit! You can often clear such trannys 
by primarily fitting a clamp to keep the Es 
and Is together and then putting small 
dimples into the shroud with the aid of a 
fairly blunt centre-punch and hammer, the 
underside of the shroud being supported by 
the open jaws of the vice. (Fig. 6 (c)). Don't 
tighten up the clamp too much; just give it 
enough to feel that pressure is being exerted. 
And there must always be a supporting vice 
jaw underneath the particular dimples you're 
making. Half-a-dozen dimples spaced around 
the shroud are all you need normally. 
(Fig. 6 (d)). Then you turn the tranny over 
and repeat the dimpling process on the other 
side of the shroud." 

"What happens if tag-boards or terminals 
get in the way of the clamp or the vice 
jaws?" 

Fig. 6 (a) Two conventional frame output transformer assemblies. It should be 
noted that, whereas bolting the left-hand assembly to a heavy chassis ensures that 
pressure at the gap between the E and I laminations is maintained, the right-hand 
assembly does not provide this facility, lb) Showing graphically the manner in 
which the laminations are brought together in a butt-laminated transformer. 
When the transformer is assembled the two stacks of laminations are pressed 
together, the only separation being provided by the gapping paper. The latter, 
shown rather thick here for purposes of illustration, normally has a thickness 
lying between 0.01 and 0.001 inches, (c) Tightening up laminations. The E and I 
laminations are held together securely with the aid of a clamp, whilst dimples are 
put into the shroud with the aid of a centre-punch and hammer. The underside 
of the shroud is supported on the open jaws of a vice, (d) Six dimples on either 
side of the shroud, spaced as shown here, should be sufficient to clear most cases 
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"You have to dream up suitable spacers 
to prevent damage to them", replied Smithy. 
"But these should not be beyond normal 
ingenuity. As I said before, the process is a 
piece of cake for those who've had plenty of 
experience, but it may have disastrous 
consequences in the hands of the un- 
practical." 

"That's fair enough," commented Dick. 
"Are all frame output transformers laminated 
in the same way as the ones we've just 
discussed ?" 

"Nearly all of them are," said Smithy. 
"Although there are a few filtering on to the 
market now with C-cores, and things like 
that. However, these tend to be semi-potted 
in encapsulating material. If any of those 
should buzz, and I think it's extremely 
unlikely, I think you'd be forced to swop it." 

A Clear Outlook 
"Well," said Dick reluctantly, "that seems 

to be it. The teapot's empty, the kettle's 
empty, and I've run out of questions!" 

"You could", said Smithy, rising from his 
chair, "do a little more cleaning up, you 
know. The windows are getting a bit murky, 
for instance." 

One glance at his assistant's horrified 
expression was sufficient for Smithy. 

"O.K., O.K.", he chuckled. "I'll forget it 
for now. The only other practical idea I have 
to offer is that you take the rest of the day 
off." 

This particular suggestion was by far the 
most popular mooted by Smithy that day; 
and it was put into immediate effect with such 
a flurry of coat-changing and such a slamming 
of the door that even that imperturbable 
gentleman was mildly surprised. 

TRADE REVIEWS 

CHASSIS. We have received from Messrs. 
P. J. Products (see advertisement this issue), 
a sample of their chassis. These are of 14 
gauge aluminium, very strongly constructed, 
with each comer flanged and riveted—this 
making for an extremely rigid job. A com- 
plete chassis service for the home constructor 
is provided by the company; chassis in 
various sizes and shapes, complete with 
drillings to individual requirements, can be 
supplied. Prices are reasonable, and readers 
interested may obtain a data sheet, with 
details of the products, by forwarding direct 
to the company an S.A.E. 

TELEPHONE JACKS AND PLUG. A. F. 
Bulgin & Co. Ltd., Bye Pass Road, Barking, 
Essex, have produced a new screened tele- 
phone plug in two forms, these being P. 538/ 
Chrome and P.539/Gold-plated. The dimen- 
sions of these types are overall length Jin, 
handle barrel width ffin. With the standard 
Jin. electrode size, designed for tape recorder 
or telephone work, this jack-plug is speci- 
fically for use where screened concentric or 
co-axial cable is involved. The electrodes, 
tube and ball tip, are finished in bright nickel 
plating, while the insulating spacer between 
them is a top quality Bakelite moulding. 
Internally, care has been taken to provide 
the easiest possible connections—a screw 
terminal block for the central live lead and 
a clench terminal for the outer screening lead, 
which also provides mechanical strain relief. 
The new all-moulded jacks are of two types; 
the J.35 closed circuit and the J.36 open 
jack. Both have P.O. spring-grade nickel 
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silver blades and tags riveted to a black 
Bakelite body. The self-capacity measure- 
ments of these jacks were 0.8pF average and, 
tested ufider dry conditions, they showed 
infinitely large insulation resistance and, 
after being immersed in water for 60 minutes, 
gave the same result as soon as the surplus 
water had been blown off. Life tests carried 
out under operating conditions, the jack 
being opened and closed 22,959 times—and 
continued far in excess of this figure—show 
that these jacks are extremely robust and 
provide a high degree of insulation (100%) 
from the panel. 

"DAFILE FLEXI-FILE." Dafiles Ltd., 37 
Sheen Road, Richmond, Surrey, have for- 
warded samples of their new "Flexi-File". 
Unlike conventional piercing saw-blades, the 
"Flexi-File" is circular with teeth all round, 
and therefore there is no necessity to twist 
the frame of the adjustable piercing saw to 
coincide with the direction of cut. Gentle 
application of pressure simply guides the 
direction of cut. The blade is sold in lengths 
(buy it by the yard!). The small pack retails 
at 2s. and the large pack at 5s., these being 
a 12in and a 36in length respectively. Two 
grades are available, No. 1 approx. 0.019in 
cut and No. 2 approx. 0.030in cut. Used in 
standard piercing saw frames, the "Flexi- 
File", both grades, will cut aluminium, 
ebonite, acrilic plastics, hardboard, plywood, 
plaster of paris, foam rubber, cork, etc. 
No. 1 grade will also cut mild steel, duralu- 
min, copper, gold and silver, etc. 

continued on page 683 
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TELEVISION 

UNDERSTANDING 

TELEVISION 
PART 27 

By W. G. MORLEY 

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

IN LAST MONTH'S ISSUE WE DISCUSSED THE 
basic line output stage employed in 
modem television receivers, pointing out 

the fact that the line output valve functions 
more as a "switch" than as a conventional 
amplifier. The sawtooth current flowing in 
the line deflector coils is, then, produced by 
the inductive "sawtooth-forming circuit" 
given by the combined inductances of the line 
output transformer winding and the line 
deflector coils. We also saw the means 
whereby the line output transformer may be 
employed to provide extra high tension for 
the final anode of the cathode ray tube. 

We shall now continue with an examination 
of line output transformer manufacture. 

Line Output Transformer Assembly 
The manner in which the line output 

transformer is assembled is of interest in even 
a theoretical discussion of the line output 
stage. This is because the manufacture of 
the transformer involves techniques which 
qualify its design and operation. 

Early line output transformers employed 
iron laminations in order to obtain the 
requisite inductance from their windings. 
However, such laminations introduced ex- 
cessive losses, particularly during the flyback 
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period, and their use was discontinued in 
favour of alternative magnetic core materials 
which, being relatively non-conductive, could 
be fitted to the windings as single piece-parts 
instead of in laminated form. Notable, in the 
U.K., amongst these materials were Caslam 
(manufactured by Plessey), consisting of iron 
particles in a bonding medium, and Ferrox- 
cube (manufactured by Mullard), a ceramic- 
like, non-metallic, ferromagnetic material. 
More recently introduced by Plessey has been 
another material, Ferramic, this having an 
appearance and properties similar to those 
of Ferroxcube. These materials are now used 
almost universally in line output transformer 
manufacture. 

Fig. 153 (a) and {b) shows two representa- 
tive methods of line output transformer 
assembly, and illustrates what has become, 
over the last six years or so, a more or less 
standardised method of manufacture. Two 
U-cores (i.e. shaped like the letter U) of 
either Ferroxcube or Ferramic are employed 
in the construction of the transformers, their 
limbs meeting inside the coil formers. Pieces 
of gapping paper are normally inserted 
between the junctions of the limbs to prevent 
the formation of a complete magnetic circuit 
with the consequent onset of early saturation, 
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and it is usual to apply an adhesive to the 
joints to ensure that neither core may become 
dislodged. Fig. 153 (c) illustrates the cores 
in more detail and shows the manner in which 
they come together inside the coils. 

In Fig. 153 (a) we see a transformer whose 
e.h.t. winding is wound on top of the main 
anode winding, whilst in Fig. 153 (b) the 
e.h.t. winding is fitted on the opposite pair 
of limbs to that occupied by the anode 
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Fig. 153 (a) A typical method of line output transformer assembly, employing one 
tagboard and a metal bracket. The e.h.t. winding is wound on top of the anode 
winding and in the same direction, thereby enabling its inside connection to be 
conveniently joined to the outside connection of the anode winding at the line 
output valve anode tag. A leakage path from the cores to chassis is automatically 
provided via the assembly-securing bolts and the metal bracket. It should be noted 
that rounded solder tags are employed for high potential points such as those 
which connect to the e.h.t. rectifier and line output valve anodes. (6) Illustrating 
alternative methods of line output transformer assembly. Firstly, two tagboards 
are used; and, secondly, the e.h.t. winding is fitted to the opposite pair of core 
limbs to that occupied by the anode winding. Again, direction of winding is such 
that the inside of the e.h.t. coil may be conveniently joined to the outside of the 
anode coil at the appropriate tag. In this assembly, the cores are not auto- 
matically connected to chassis, (c) A pair of typical line output transformer cores. 
The circular-section limbs meet inside the formers of (a) and (h), separated by 

pieces of gapping paper 
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windings. The e.h.t. rectifier heater winding 
may be fitted in any convenient position 
around the loop provided by the cores, two 
typical examples being shown in the diagrams. 
Transformers of this type are normally 
assembled by passing threaded rods or long 
bolts through slots in the ends of the cores, 
these passing under the coil formers in the 
manner illustrated. This method of assembly 
also enables a tagboard, or boards, to be 
conveniently mounted. 

Although cores made of Ferroxcube or 
Ferramic are relatively non-conductive they 
are by no means perfect insulators. Because 
of this, it is possible for line output trans- 
former cores made of these materials to 
acquire a high potential above chassis due 
to the capacity existing between them and 
the windings. Such high potentials may be 
maintained by the small capacity between the 
cores and surrounding metalwork, and are 
undesirable due to the consequent risk of 
breakdown between the cores and chassis or 
windings. This difficulty may be cleared by 
connecting the cores to chassis, and thereby 
preventing the initial formation of the high 
potential. Such a connection to chassis may 
have a resistance as high as lOMH in many 
cases and still provide adequate leakage path 
for the charge on the cores. A common 
method of providing this leakage path con- 
sists of connecting one or both of the mount- 
ing bolts to chassis, this process being 
carried out automatically when the trans- 
former is mounted on a metal plate, as it is 
in Fig. 153 {a). Occasionally, a more positive 
chassis connection is provided, a typical 
instance consisting of the fitting of brass or 
copper foil strips between the pads and the 
backs of the cores, these strips being con- 
nected direct to chassis. An alternative 
solution, occasionally employed, consists of 
painting a line of Aquadag between the cores 
and any adjacent metalwork connected to 
chassis. (Aquadag is a colloidal solution of 
graphite. When, after application, the 
Aquadag solvent has evaporated, a film of 
conductive graphite remains.) 

Shown in both Figs. 153 {a) and (6) are 
flat pads fitted between the backs of the cores 
and the mounting plates. Due mainly to 
magnetostrictive effects1 the cores of line 
output transformers tend to radiate an 
audible whistle at line frequency, and the 
pads prevent direct mechanical coupling to 
the mounting panels, which might themselves 
further radiate the whistle. Pads are fitted 
to most line output transformers, and are 
normally made of a spongy material or soft 
p.v.c. It should be pointed out that precau- 
tions against audible whistle from line output 

1 Magnetostriction defines the change in physical 
dimensions of a material caused by change of magnetic 
flux in it. 
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transformer cores are mainly required when 
the associated receiver operates in the 
British 405 line system, because the line 
frequency of this system, 10,125 c/s, is within 
the range of human audibflity. Less pre- 
cautions, if any, are taken for line output 
transformers intended for operation on the 
American 525 and "C.C.I.R. 625" line 
systems because the associated line frequen- 
cies, 15,750 c/s and 15,625 c/s respectively, 
are beyond the range of audibility for most 
people. 

Due to the presence of high voltages in the 
line output transformer it is necessary to 
provide protection against the effects of 
corona. Corona occurs when the electro- 
static stress around a high potential conductor 
in air is sufficiently high for the air to ionise. 
Such ionisation results in the formation of 
ozone (O3), having a characteristic odour, 
from the oxygen (O2) of the air, and it 
produces a blue glow. Corona is undesirable 
in line output transformers because it may 
be the forerunner of a spark via the ionised 
air, and because it causes r.f. radiation which 
may be picked up by the aerial or early stages 
of the receiver and be reproduced as inter- 
ference on the cathode ray tube screen. Also, 
the ozone released can have a long-term 
deleterious effect on some insulating 
materials, in particular natural rubber. 
Corona is avoided by ensuring that conduc- 
tors in contact with the air are free of 
"spikes" which would cause a concentration 
of electrostatic field at a single point. In 
consequence, specially-rounded solder tags 
are employed for e.h.t. connectors and care 
is taken to ensure that "spikes" are not 
formed elsewhere in the construction and 
wiring of high potential points. Corona may 
also be prevented by providing thick insula- 
tion over any conductor carrying high 
potentials, thereby excluding the air from 
immediate contact with the conductor. Thus, 
the e.h.t. windings of Fig. 153 (a) and {ti) 
(and, also. Fig. 154) are provided with anti- 
corona "tyres" of insulating material on the 
outside. Anti-corona precautions are usually 
necessary for potentials above 4kV or so. 
Winding Design 

The design of the windings employed in 
line output transformers has tended to change 
over recent years. An early technique is to 
have both the anode and e.h.t. coils wave- 
wound (i.e. in the "criss-cross" manner 
familiar in such components as 465 kc/s i.f. 
transformers), the e.h.t. winding being wound 
in a narrow single "pie", as in Fig. 154 (a). 
The winding wire employed for wave-wound 
coils is fibre (i.e. cotton, silk or rayon) 
covered enamelled wire, the function of the 
fibre covering being that of providing a 
spacing factor between adjacent conductors, 
the space being later filled by the wax or 
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Fig. 154 (a) Illustrating the construction 
of a wave-wound anode and e.h.t. coil ass- 
embly, showing also how the tyre is fitted on 
the outside of the e.h.t. coil. The tyre is 
usually formed by rotating the coil with 
its rim immersed in a bath of hot wax or 
bitumen, thereby picking up some of this 
material on each revolution. In some 
designs the tyre may completely envelop 
the e.h.t. coil. Due to the method of 
application the tyre normally has a some- 
what irregular outline, (b) By layer- 
winding the anode and e.h.t. coils, a 
considerable saving in space, as well as a 
tighter coupling, may be achieved. The 
tyre is applied in the same manner as for 

wave-wound coils 

varnish impregnant.2 Such a high degree of 
insulation between adjacent conductors in a 
wave-winding is desirable because conven- 

tional line output transformers develop some 
6 to 10 volts per turn during the flyback 
period. 

Later winding designs employ layer-wound, 
instead of wave-wound, coils, each layer 
being separated from the next by inter- 
leaving paper. With the layer-wound 
technique each turn of the winding is in 
contact with its two immediate neighbours 
only, with the result that tum-to-turn 
insulation requirements can be reduced, and 
a simple enamel covering on the winding 
wire becomes adequate. A typical example 
of a layer-wound coil, with e.h.t. winding on 
top of the main anode winding, is shown in 
Fig. 154 (p). Since the layer-wound coils 
dispense with the fibre covering, their overall 
bulk is considerably smaller. As a result, 
cores of smaller dimensions may be em- 
ployed, with a consequent reduction in costs. 

There is, in every line output transformer, 
an inevitable leakage reactance between the 
main anode and e.h.t. windings.3 This 
leakage reactance, in company with winding 
capacities, may cause a subsidiary ringing 
effect to be produced in the transformer, the 
result of which is to superimpose an alternat- 
ing current at the ringing frequency on the 
sawtooth waveform appearing in the main 
anode winding. The ringing current has 
highest amplitude immediately after the 
shock-excitation of the flyback period, this 
amplitude reducing as the scan period 
advances. The ringing current is liable to 
have visible effects on the picture reproduced 
by the cathode ray tube (in a manner which 
will be discussed later) unless steps are taken 
to keep it to a low level. An early method of 
reducing the ringing effect consisted of 
winding the e.h.t. coil with resistance wire. 
The damping introduced by the resistance 
decreased the amplitude of the ringing 
current without seriously affecting e.h.t. 
voltage regulation.4 Another version of this 
technique consists of using copper wire for 
the e.h.t. winding and of inserting a fixed 
resistor between the junction of this winding 
and the main anode winding, as in Fig. 155. 

A different approach towards the ringing 
problem consists of ensuring that minimum 
ringing current flows in the line deflector 
coils themselves. It is, normally, possible to 

2 The fibre covering also assists in the wave-winding 
operation, since stray filaments on the outside of the 
wire provide a "key" which enables the wire to lay in 
position during winding. 3 All transformers exhibit a "leakage flux" about each 
winding, this term defining the field which does not cut 
the turns of other windings and which does not, there- 
fore, contribute to transformer operation. The effect 
of leakage flux is the same as that given by an imaginary 
inductance inserted in series with each winding, such 
inductance being described as the "leakage inductance" 
or "leakage reactance". 4 Voltage regulation defines the stability of the 
voltage offered by a power supply for different current 
demands. 
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Fig. 155. Ringing currents in the anode winding due to leakage reactance between 
anode and e.h.t. coils may be reduced by inserting a resistor at the junction of the 
two windings. Fig. 156. Showing graphically that, if it were possible to move two 
"prongs" up and down the anode winding of a conventional line output trans- 
former a setting may be found which corresponds to minimum ringing current 

in the line deflector coils 

tap the line deflector coils into the main anode 
winding at two points which cause minimum 
ringing current flow. As a rough illustration 
Fig. 156 illustrates an anode winding to 
which two "prongs" from the line deflector 
coils are applied, the spacing between the 
"prongs" being that which gives correct 
matching into the winding. If the two prongs 
are now moved up and down the winding, a 
position will be found which corresponds to 
minimum ringing current in the deflector 
coils. 

In modem line output transformers it is 
usual practice to tap the line deflector coils 
into the anode winding at points correspona- 
ing to minimum ringing current, and to 
dispense with such things as e.h.t. windings 
wound with resistance wire or fitted with 
series fixed resistors. Also, the e.h.t. winding 
is often layer-wound on top of a layer-wound 
anode winding, with the result that the 
consequently tighter coupling between the 
windings reduces leakage reactance and 
ringing amplitude. 

A technique frequently employed with 
currently-manufactured transformers con- 
sists of designing winding self-capacities such 
that the ringing frequency resulting from 
leakage reactance is nearly three times the 
frequency of the flyback pulse. This causes 
the voltage on the line output anode to be 
in a trough at the same time as the pulse 
applied to the e.h.t. rectifier is at a peak (see 
Fig. 157) and results in an improvement in 

APRIL 1960 

e.h.t. regulation. Such a transformer is 
described as having a "tuned leakage 
reactance". 

It is possible to reduce the leakage re- 
actance between anode and e.h.t. windings 
very considerably by dispensing with conven- 

VOLTAGE 

Flyback pulse 
applied to E.HT 
Rectifier, 

Ringing voltage 
waveform on Line 
Output Vote Anode. 

TIME - 
M756 

Fig. 157. In a tuned leakage reactance 
transformer, winding capacities are 
arranged such that the peak of the e.h.t. 
pulse appears at the same time as a trough 
in the ringing voltage waveform on the 

line output valve anode 
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tionai U-core assembly methods, and by 
fitting anode and e.h.t. windings into a 
pot-core of magnetic material which com- 
pletely encircles them, as in Fig. 158. Line 
output transformers of this type are beginning 
to appear in domestic receivers. Due to the 
very tight coupling between windings, they 
should give rise to markedly less ringing 
currents than are given in the more open 
construction provided by U-cores. 

Slot for lead-out wires. 

Pot-core 
Transformer 
Assembly. 

Lead-out wires 

-core 

Former 

Lead-out 
wires 

Combined Anode 
and E.H.T Winding. 

Former. 

   M757 
Fig. 158. The upper diagram illustrates 
a pot-core assembly, whilst the cross- 
sectional view in the centre diagram shows 
how the magnetic material of the pot-core 
completely encircles the windings. The 
pot-core is made in two halves which meet 
along the line A A. The lower diagram 
gives a top view of the assembly 

Other Line Output Stage Circuits 
A number of line output stage designs have 

been successfully introduced to domestic 
receivers which, whilst retaining basic 
booster diode principles, have differed 
considerably from the circuit arrangements 
we have examined up to now. These alterna- 
tive circuits will now be briefly considered. 

Fig. 159 illustrates the direct-drive line 
output circuit. In the direct-drive arrange- 
ment the line deflection coils are wound with 
a large number of turns, with the result that 

they have a much higher inductance than do 
the more conventional coils which tap into 
the anode winding of a normal line output 
transformer. At the same time, the anode 
winding of the direct-drive line output 
transformer has fewer turns than does a 
conventional transformer. The anode wind- 
ing of the transformer of Fig. 159 would 
normally present roughly the same inductance 
as is present between the line output anode 
and booster diode cathode taps of a conven- 
tional component. 

The direct-drive circuit functions in much 
the same manner as the booster diode 
circuits we have already discussed. During 
the second part of the scan period the 
conductive line output valve draws a continu- 
ally increasing current through the deflector 
coils and through the transformer anode 
winding. At the initiation of the flyback 
period, the fields in the deflector coils and 
the anode winding collapse and the potentials 
across them reverse, causing the anode of the 
line output valve to go violently positive and 
allowing an e.h.t. voltage to appear at the 
bottom end of the e.h.t. winding. The 
potential across the deflector coils reverses 
again, and it becomes equal to that held by 
the boosted h.t. reservoir condenser. After 
this the potential across the deflector coils 
becomes stable and there is a current decay 
as energy is fed to the reservoir condenser. 
As the decaying current approaches zero the 
line output valve becomes conductive once 
more and another cycle commences. 

The anode winding of the line output 
transformer does not enter into the exchange 
of energy to and from the reservoir condenser 
(apart from the fact that current is drawn 
through it by the line output valve during the 
second half of the scan period) and its main 
function is that of providing an e.h.t. voltage. 

The direct-drive line output circuit has the 
advantage that the line output transformer 
can be of very inexpensive design. The two 
simple windings required can, for instance, 
be mounted on a cylindrical rod of magnetic 
material, as in Fig. 160, thereby reducing 
costs considerably. On the other hand, 
deflection coil design becomes complicated, 
as it is necessary to provide many more turns 
of what must be, for space reasons, finer wire 
than is required in conventional line deflector 
coils, and to provide these with insulation 
capable of handling the higher voltages which 
appear across them during the flyback 
period. There is a further disadvantage to 
the direct-drive system insofar that e.h.t. 
voltage regulation tends to be worse than that 
provided by the more conventional line 
output stage; this being due to the fact that 
the field whose collapse induces the e.h.t. 
voltage is provided by an anode winding 
having a much smaller inductance. 
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Direct-drive systems were popular when 
70 degree (scanning angle) cathode ray tubes 
were introduced, as the internally castellated 
cores5 employed for 70 degree deflector coil 
construction were particularly suitable for the 
line coils required. Direct-drive systems are 
not used in currently-manufactured British 
receivers. 

scan period either the valve or the trans- 
former core saturates, with the result that the 
transformer magnetic field becomes station- 
ary. Because of this, the positive voltage fed 
back to the grid drops, making it go slightly 
negative. The consequent drop in anode 
current causes a further drop in feedback 
potential, and a cumulative effect takes place 

Fig. 159. The basic 
circuit of the direct- 
drive line output 

stage 
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Another variation on the basic booster 
diode circuit is the self-running line output 
stage. A typical example is illustrated in 
Fig. 161. The transformer shown in this 
diagram is similar to the conventional types 
we have considered already, with the excep- 
tion that there is an extension of the anode 
winding above the boosted h.t. reservoir con- 
denser tap. This extension, the "feedback 
winding", is connected via suitable resistors 
and a condenser to the grid of the line output 
valve. 

Operation of the circuit resembles that of 
the blocking oscillator, insofar that feedback 
to the grid of the line output valve is positive. 
During the scan period, the feedback winding 
causes a positive voltage to be fed to the grid 
of the line output valve which becomes, in 
consequence, conductive. At the end of the 

5 To be described next month. 

E.HT Winding. 

Anode Winding. 

EHT Rectifier 
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Fig. 160. The direct-drive line output 
transformer can be assembled on a simple 
cylindrical core in the manner shown here 
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which results finally in the collapse of the 
line output transformer field and the applica- 
tion of a high negative potential to the grid. 
The anode of the line output valve swings 

violently positive in normal manner, after 
which the potentials across the winding 
return to their original polarity, and another 
scanning period commences. The frequency 
at which the circuit operates may be con- 
trolled by careful choice of component values 
in the feedback circuit. It is usual to insert 
a variable resistor in this circuit, this function- 
ing as a frequency, hence line hold, control. 
Negative-going sync pulses applied to the line 
output valve grid cause the flyback period to 
be initiated before it would naturally occur. 

Self-running line output stages have been 
used in commercial receivers to quite a large 
extent, and they have the considerable 
advantage of eliminating the components and 
valves needed in a separate sawtooth 
generator. On the other hand, they have the 
disadvantage that, when free-running, flyback 
is initiated due to saturation of either valve 
or transformer core, saturation in neither of 
these being a desirable design feature in the 
line output stage or one that is easy to 

control. In one particular British receiver, 
a self-running line output stage has been 
provided with a fixed feedback circuit which 
causes it to run at a frequency considerably 

Fig. 161. The self- 
running line output 
stage. Typical 
values for com- 
ponents in the feed- 
back circuit are 
IQQpF and a total 
resistance {at cor- 
rect running frequen- 

cy) of lOOkQ. 

lower than nominal line frequency. This 
stage has then been controlled by an oscillator 
which provides large sync pulses at the 
correct frequency. Thus, the self-running 
circuit is used without the risk of saturation. 

Fig. 162 illustrates another type of line 
output stage. In this case a tap into the anode 
winding connects via a coupling condenser 
to the grid of a triode preceding the line 
output valve. As may be seen, this triode 
forms, with the line output valve, a multi- 
vibrator. At the end of the scanning period 
the triode, previously cut off due to the charge 
on the coupling condenser, commences to 
conduct. This causes a negative voltage to 
be passed to the grid of the line output valve. 
The anode, in consequence, draws less 
current through the anode winding of the line 
output transformer, causing a positive-going 
voltage to be passed to the triode grid. The 
mutual amplifying action of a multivibrator 
now takes place, ending with the line output 
valve cut-off, and the triode fully conductive. 
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A relatively high positive potential is applied, 
during the flyback period, to the right-hand 
plate of the coupling condenser. At the same 
time, the left-hand plate of this condenser 

tial, whereupon the next flyback period is 
initiated. Since the length of the scan period 
is controlled by discharge in the coupling 
condenser, it is possible to make one of the 

Fig. 162. A circuit 
in which the line 
output stage forms 
half of a multi- 
vibrator. In a 
practical circuit the 
coupling condenser 
would have a value 
of some 5QpF and 
the total resistance 
in the triode grid 
circuit {at correct 
running frequency) of 
approximately 

400fcn 
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is kept approximately at chassis potential due 
to the effective diode formed by the cathode 
and grid of the triode. In consequence, the 
condenser acquires a charge, the right-hand 
plate being positive. At the end of the flyback 
period the right-hand plate of the coupling 
condenser returns to approximately the same 
potential it previously held, whereupon the 
charge it holds causes the grid of the triode 
to go well beyond cut-off. During the scan 
period the coupling condenser discharges via 
the resistors in the grid circuit of the triode 
until this grid rises just above cut-off poten- 

resistors in the triode grid circuit a frequency, 
or line hold, control. 

The circuit of Fig. 162 has the advantage 
of eliminating several sawtooth generator 
components, and has been used in a number 
of receivers. 
Next Month 

In next month's issue we shall discuss the 
circuits employed for e.h.t. voltage stabilisa- 
tion, interference from the line timebase, and 
line width and linearity controls. We shall, 
also, carry on to deflector coil assemblies. 

HEATHKIT EXHIBITION 
Daystrom Ltd., 

announce that they 
demonstrating the 
Heathkit equipment 
Southampton Row, 
site Russell Square), 

APRIL 1960 

Gloucester, England, 
will be showing and 

full range of British 
at the Grand Hotel, 

London, W.C.I (oppo- 
during the period of 

the Audio Fair, 21st-24th April. 
A copy of the latest Heathkit catalogue 

has also been received. This provides much 
useful information, and is available to 
readers free of obligation (see advertisement 
in this issue). 
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TELEVISION 

At) emergency 

B.B.C. AERIAL 

By R. }. STEPHENSON 

Having recently taken delivery of a 
new television receiver, I was rather 
taken aback when the family expected 

a picture the same evening. Perhaps I should 
explain that a short time ago we were living 
in Birmingham, where we could receive a 
good picture on the proverbial "piece of wet 
string"; and now we are living in an area of 
weak signal strength, approximately 90-100 
miles away from Holme Moss. Briefly, the 
position was that I had to provide a picture 
that evening or else my reputation would 
be lost! 

aerial equipment was a long piece of co-axial 
cable, enough to reach from the aerial (which 
was yet unsited) to the receiver. I.T.V. 
reception was ruled out because of the 
complicated array which would be needed. 
However, it was thought something might be 
done about a B.B.C. picture, and the solution 
may help others who suddenly find their main 
aerial out of use. 

First, a piece of ordinary lighting flex was 
split and two lengths "A1", "A11" cut off. 
(Fig. 1.) One end of each piece was tied to 
a small piece of insulating material with -Jin 
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Clolbes 
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/ -4 

A' 
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7 
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Soldered 

Soldtred 
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In my wanderings round the locality I had 
observed the various arrays on the chimney 
pots, the least ambitious of which consisted 
of an "H" or "X" for B.B.C. and a nine- 
element array for I.T.V., mounted as high 
as possible. 

With some misgivings I looked through 
the spares box, and all I had in the way of 

holes bored lin apart. (Figs. 2 and 3.) The 
ends were bared and soldered to the co-axial 
cable as shown. The top end of At was tied 
to a similar piece of insulating material, 
which was, in turn, screwed to the end of a 
clothes prop. The other end of the prop was 
passed through the top of a spare bedroom 
window and lashed to the foot of a spare 
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bed, so that the prop was horizontal. It was 
hoped to use the aerial in this state, but two 
snags became immediately apparent. Firstly, 
the weight of the co-axial cable, where 
fastened to the wall, dragged the aerial out 
of position; and secondly, the bottom of the 
aerial wafted about in the slightest breeze. 
This was overcome by tying the bottom of 
the aerial to another insulating block and 
tying the whole to a stake in the ground, 
immediately below. 

The next step was to connect a suitable 
co-axial plug to the other end of the cable 
and try it out. Dismay! Although the 
picture could be seen on the screen, there 
was not enough signal to synchronise either 
the line or frame timebases and the sound 
was weak and noisy. It may well be that in 
an area of higher signal strength the aerial 
will work as described. 

However, it was noticed that the prop was 
pointing almost directly to the transmitter, 
so it was decided to fit a reflector. This was 
fitted in the same way as before, again using 
a single piece of "split" twin flex, but it is 
in one piece and no connections are made 

to it. This was a considerable improvement. 
Although the position of the line and frame 
hold controls are rather critical, a steady 
picture can be obtained. As a matter of fact, 
the aerial has been in use for a week and, 
apart from the initial "settling up", the line 
and frame hold controls have not been 
touched since. The picture is a little "noisy", 
but it is better than no picture at all, and 
there is sufficient contrast and volume for 
comfort. 

Finally, I must stress that this is only 
meant to be a temporary aerial. It is no 
substitute for a high, properly erected array, 
but it will most likely get a picture in an 
emergency. A table of suggested sizes is 
given below: 
Channel ABC 

1 .. 5ft 31in 5ft 7in lift lin 
2* .. 4ft 7 Jin 4ft lOin 9ft 9in 
3 .. 4ft 2Jin 4ft Sin 8ft 1 lin 
4 .. 3ft lOin 4ft lin 8ft lin 
5 ,. 3ft 6Jin 3ft 9in 7ft 6in 

* These were the sizes actually used to receive Holme 
Moss (Channel 2). 

From our Mailbag 

Sir,—News that Crown Prince Moulay Hassan 
of Morocco had flown into Agadir with amateur 
radio emergency equipment, to help with 
disaster relief in that town, once again high- 
lighted the service to the community which this 
aspect of amateur radio can provide. The day 
previous to this announcement, I received 
urgent '.phone calls from Red Cross Head- 
quarters in London, enquiring whether any 
amateur radio links could be arranged with that 
organisation's relief unit in Mauritius. There 
is no need for me to stress the difficulties, both 
legal and technical, of providing such an emer- 
gency link; your readers will be well aware of 
them. I suggested that the Red Cross should 
try to make contact with radio amateurs in 
Nairobi and ask them to establish contact with 
the emergency amateur radio station which was 
reported to have been heard in action in Mauri- 
tius. This leads me to the point of this letter. 
I am endeavouring to compile a world-wide list 
of National Amateur Radio Emergency Organi- 
sations and their H.Q. addresses, to which the 
Red Cross could appeal locally in such disasters 
as have just occurred. Amateurs in this country 
may not yet be able to handle relief messages 
direct from such scenes of disaster to Red Cross 
H.Q. in London, but the provision and linking 
up of local networks in the vicinity of such 
disasters with Red Cross Relief Units would 
help tremendously in improving communications 
in circumstances which always tax every form 
of message handling to its utmost. 

I should much appreciate any help in this 
matter which your overseas readers could give 
me. Yours faithfully. 

Dr. Arthur C. Gee, g2UK, 
Chairman, Radio Amateur Emergency Network 

Committee 

APRIL 1960 

Electrical Fair 

The rapid expansion in the use of domestic 
electrical equipment during recent years has 
created an urgent need for an exhibition devoted 
exclusively to all aspects of electrical equipment 
for the home. 

Such an exhibition is now being organised 
by a newly formed company, Electrical Fairs 
Ltd., which is a subsidiary of Electrical Engineers 
(A.S.E.E.) Exhibition Ltd., and the first show 
will be held at Alexandra Palace, London, from 
23rd September to 1st October, 1960. Two 
Saturdays have been included to ensure large 
public attendance. 

Apart from the obvious need of such an 
exhibition, the new company has been encour- 
aged to embark on this venture by requests 
from many manufacturers of domestic electrical 
equipment to stage a show of this nature. 
Many organisations, including the Electrical 
Associauon for Women (who will be arranging 
a kitchen planning display) and the National 
Inspection Council for Electrical Installation 
Contracting, have already promised their 
support. 

It is anticipated that the products on show 
will include electric washing machines and 
dryers, fans, electric blankets and bedwarmers, 
thermostats, vacuum cleaners and polishing 
machines, cookers, refrigerators, domestic 
lighting equipment including lamps and shades, 
kitchen equipment, heaters of all types, portable 
electric tools, etc. 

It is the intention of the organisers and the 
exhibitors to promote the safe and correct use 
of electrical equipment in the home. 

Electrical Fairs Ltd. registered office is at 
6 Museum House, 25 Museum Street, London, 
W.C.I. 
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TEST EQUIPMENT 

A TRANSISTOR 

TESTER 

by Leslie Krause 

An Instrument for Measuring a, (3 & I'a 
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Uses of the Instrument 
The instrument described will measure 

three important transistor parameters, 
namely (3, a and I'c (o). (3 is the ratio 

of the a.c. collector current to the a.c. base 
current and is measured with the emitter of 
the transistor connected to earth (see Fig. 1). 
a is the ratio of the a.c. collector current to 
the a.c. emitter current and is measured with 
the base of the transistor connected to earth 
(see Fig. 2). Both the above definitions only 
hold for very small a.c. currents. I'c(o) is 
the collector d.c. current with the base open- 
circuited and the emitter connected to earth 
(see Fig. 3). By comparing the values of the 
above measured parameters with those pub- 
lished by the manufacturers, an estimate of 
the transistor's condition can easily be made. 
Where it is necessary to match a pair of 
transistors the instrument will also prove 
useful. 

Circuit Explanation 
To describe the circuit used reference is 

made to Fig. 4. With S2 in the (3 position, 
the circuit is connected as a transformer 
coupled oscillator. The collector current is 
shared between R4 and the primary winding 
of the phase reversing transformer Ti via 
RVi and R3. The secondary current is fed 
to the base of the transistor and supplies the 
positive feedback to maintain oscillatory 
conditions. The amount of the a.c. collector 
current fed back to the base can be con- 
trolled by RVi. It follows that RVi can be 
adjusted so that the oscillator is just on the 
point of oscillation and the values of the a.c. 
currents flowing are very small. As stated 
previously, it is under small a.c. current 

THE RADIO CONSTRUCTOR 

Interior view of the transistor tester showing method of construction of the case 
and disposition of components. The way in which the battery is fitted is also shown 
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conditions that (3 and a are measured. The 
presence of oscillation is indicated by detect- 
ing the waveform at the emitter terminal by 
means of C2, R?, diode Di and the meter. 
The d.c. current flowing in the transistor is 
determined by Rj, R2 and the emitter 
resistor R5 or Rg. With R5 in circuit approx- 
imately 5mA of d.c. emitter current flows and 
1mA with Rg connected. 

I'c(o) connection. The range of current the 
meter can measure is varied by S4; with Rg 
in, the full-scale reading is 1mA, and 100;iA 
with R8 open-circuit. 

Function Explanation 
If the transistor to be tested is connected 

in the circuit of Fig. 4 and RVi is adjusted so 
that the transistor is just at the point of 

9V 

>47031 

osmm 

IOkA 470 A ? 
—AAM/V AVVW— 

V 

M 
100 JJ 

HfOmOOOiA • 

fi 

C, 
ih 
2pF 

I kQ 

2uF 

2-2kU< S470a 

Icio) 
S2C 

ImA 

S4 
KKJilA 

FIG.4. CIRCUIT DIAGRAM OF TRANSISTOR TESTER 

Resistors 
Ri 6.8k 0 20% iW 
R2 2.2k O 20% iW 
R3 470 a 20% iW 
R4 4700 2% JW 
Rj 470 £1 20% l-W 
Re 2.2k£120%iW 
Rt lk£l 20% W 
Rg Adjust on test 
RVi 10k £7 variable 

Capacitors 
Ci 2iiF 10V 
C2 a^F lov 

Components List 
Switches 

51 
52 
53 
54 

On/Off 
3-pole 2-way 
1-pole 2-way 
On/Off 

Miscellaneous 
Transformer Ti turns ratio (N)=6:l (see 

text) 
Di Germanium diode 
Battery 9 V grid bias 
Meter IOOjiA F.S.D. 

With S2 in the Tc(o) position the base of 
the transistor is open-circuited and the meter 
connected across the collector and negative 
side of the battery. The emitter is connected 
to the positive side of the battery through 
Rs or Rg; the value of the emitter resistance 
does not alter the collector current in the 
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oscillation, it can be shown that:- 
„ N(l+RVi) 

Rt (1) 

where N = turns ratio of Ti. The point of 
oscillation is found by reducing RV] until the 
meter reads approximately half full-scale and 
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slowly increasing RVi until the meter reading 
is just perceptible. The value of (3 can be 
deduced if the scale attached to RVj is 
cahbrated in accordance with equation (1). 

rc(o) is measured by switching S2 to rc(o) 
and noting the meter reading. 

a can be obtained from the value of fi as 
they are related by the following equation: 

P 
'1 + P (2) 

meter reads full scale deflection. It will be 
necessary to re-adjust RV2 and RVi until 
finally the meter reads 1mA and the lOOfiA 
meter reads full scale, when the required 
value of Rg can be measured between the 
slider and the battery end of RVi. 

—vWAVW- 

The scale can be made to be double reading 
and calibrated in accordance with equation 
(2) as well as equation (1), if required. 

As the values of a and P vary with the 
standing d.c. current, S3 is switched to the 
position giving the nearest conditions to 
those which will be used in the intended 
circuit. 

Method of Measurement 
(1) Switch S2 to I'cCo). 
(2) Switch S4 to 1mA. 
(3) Note the reading on the meter. If the 

value is below 100(xA, switch S4 to lOOnA. 
This reading is the value of 1 'c(o). 

(4) Adjust RVi fully anti-clockwise. 
(5) Switch S4 to lOOfxA. 
(6) Switch S3 to the desired value of 

standing current. 
(7) Switch S2 to p. 
(8) Turn RVi clockwise until the meter 

reads approximately SOixA. 
(9) Gradually reduce the meter reading by 

turning RVi slowly anti-clockwise until it 
reads O.SjxA. 

(10) Read the value of a and (3 from the 
dial. 

Method of Calibration and Meter Shunt 
Adjustment 

Connect an ohmmeter as shown in Fig. 5, 
and cahbrate the dial in accordance with 
equation (1). 
As N=6, R4=0.47ka 

, (l+RVO 
P-6 0.47 (3) 

RVi in equation (3) is in k £1. For values of 
RVi much greater than 1 the scale calibration 

will be linear. When this has been completed 
the (3 scale can be used to cahbrate a second 
scale in accordance with equation (2) to give 
the value of a. 

To obtain the correct value of Rg, a meter 
M2, that reads 1mA and two potentiometers 
are required. Connect the two meters and 
the two potentiometers in the circuit shown 
in Fig. 6, ensuring that RVi shorts out the 
100}xA meter before connecting the battery. 
RV2 is then adjusted until the meter reads 
1mA and RVi is increased until the 100(xA 

<a 

FIG.5. DIAL CALIBRATION 

RV, 

lOOpA 

RVj 

lOkfl 

mA 

FIG.6. METER SHUNT MEASUREMENT 

Constructional Details 
The materials required to make the tester 

are as follows: 
(1) 12in x 21in approximately of 16 gauge 

aluminium. 
(2) 18 6BA and 2 4BA nuts and screws. 
(3) Components as listed. 
(4) Two tag strips. 
(5) Three terminals suitable for connecting 

the transistor to the tester. 
(6) Scale and pointer. 
The first operation is to mark out the front 

panel, as detailed in Fig. 7, on the aluminium. 
Cut out and drill the panel, and bend the 
shaded lines as shown in Fig. 8. It will be 
found easier to bend the outside edge flaps 
first, next the two 45° angles and finally the 
top edge flap. The two side and end plates 
can now be cut out, drilled and bent to shape 
as shown in Figs. 8 and 9. Before bolting 
together, fix the two tag strips astride the hole 
C at a convenient distance apart to mount 
the components. 

All the components are standard types 
apart from tbe transformer and meter. The 

APRIL 1960 681 

www.americanradiohistory.com

www.americanradiohistory.com


M 

.1-*^ 
i. ? r 

o- Mil 

-© .V. 

i^r- 

.'fe 

 <])— —e-- 

rf" 

O-  

T^w Yv xitfs o H \ x ~-t s 

_ ^ N m in i/j «/> »/> 
O o O o 

O O o o 
© o a: \ 0 

© 

0- UJ VI 

i > l_> »— 
W o o o 
in in 

!©W £ S i i 
< (fi <-> o 

\ V<1 s x \ N. \ w 

-^s 

(J 
Ll 

682 THE RADIO CONSTRUCTOR 

transformer is best constructed by stripping 
down an old loudspeaker matching trans- 
former and re-winding it. The turns should 
be counted on carefully as the accuracy of 
the instrument depends upon the turns ratio. 
Mounting the former in the chuck of a hand- 
drill clamped in a vice will make winding less 
laborious. It is important to get as many 
turns on the windings as possible, but the 
actual number is not critical as long as the 
turns ratio is correct. Wire gauge around 
40 s.w.g. will be suitable. Any lOO^A full 
scale reading meter of about 2I'm diameter 
will be satisfactory. The only high stability 
resistor is R4; as this resistance appears in 
the equation for p, the tolerance should be 
2%. 

Wiring Details 
All that remains to do now is to wire up 

the components as shown in the circuit 
diagram. The switch positions are shown in 
Fig. 7, and an idea of the component layout 
can be obtained from the underside photo- 
graph. The battery is mounted with the aid 
of a simple U-shaped aluminium clamp 
bolted to the back panel. 

Appendix 
The equivalent circuit of Fig. 4 on p 

connection is as shown; 

6 

where Ic =collector current. 
Rin=input resistance of transistor. 
N = turns ratio of transformer. 

Now <RVi 

h =^-Mc=Il+l2, Ix=Io-l2 K V1 

12 = (Ic—l2)R4 Ic R4 
RVi RV1(1+R4) 

T RVi ic 
RVi + 1 
R4 

and lb =y= Ic 
N /RVi + l\ N 

T I R4 ) 
a _lc 
p ib 
P =N (i -f RVQ which is equation (1) 

R4 

Equation (2) is deduced as follows: 
The transistor currents are as shown: 

Ic ■c Uoc 

Now p = 

rib= Ic©0^ 

Ie a a 
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le(l-a) 1-a 

or a ==y^|1 which is equation (2). 

Trade Reviews 

continued from page 666 
CUTTING AND CLINCHING PLIERS. 
Home Radio (Mitcham) Ltd., 187 London 
Road, Mitcham, Surrey, are currently mar- 
keting a most interesting and unusual pair 
of pliers. These pliers, type No. 11009, have 
an overall dimension of 5iin and have been 
specially designed for use when working on 
printed circuit boards and components. 
This special purpose tool, designed to cut 
off the excess wire of the components, leaves 
about T^-in projecting above the copper 
circuit board. By exerting further pressure, 
the wire is clinched to retain the component 
prior to soldering the wire ends to the copper 
striations. One of the most useful radio 
tools that we have recently encountered, it 
is available direct from Home Radio 
(Mitcham) Ltd. at 16s. 6d. plus 6d. postage. 

A.F. POWER METER KIT. Home Radio 
(Mitcham) Ltd. are currently supplying the 
Labgear E5115 A.F. Power Meter in kit 
form at the attractive price of £3 15s. 0d., 
or ready built at £4 10s. 0d., plus Is. postage 
in each case. This is a kit of components 
which, together with clear step-by-step 
instructions, will enable an accurate and low 
cost meter to be constructed. The use of 
printed circuits eliminates a large proportion 
of wiring and assembly time and reduces the 
possibility of wiring errors. Specification of 
the watt-meter is as follows: Range: power: 
25mW to 10W in two switched ranges. 
F.S.D.: 1W and 10W. Input impedances: 
3 ohm, 15 ohm and 600 ohm unbalanced. 
Accuracy: 5% scale reading, 5% impedance. 
Dimensions: panel size 4iin x 6iin, depth 
3|in. Finish: silver hammertone enamel with 
matt aluminium panel. A very useful test 
instrument at a very reasonable price. 
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TRANSMITTING 

Getting Started 

on itrry 

by Arthur C. Gee, G2UK 

Hon. Sec., British Amateur Radio Teleprinter Group Pa 

WE HAVE NOW DESCRIBED IN THIS SERIES 
of articles all the "extra equipment 
needed to convert an amateur radio 

station for RTTY operation. There are one 
or two points which need attention in the 
assembling of the various units, which will 
help in successful operation, and the writer 
proposes to deal with these in this article. 

A photograph of the writer's station is 
reproduced herewith. As can be seen, the 
teleprinter is located alongside the trans- 
mitter—a Heathkit DX40, with the Heathkit 
VFO modified for FSK beneath and, below 
that, the two-tone audio filter terminal unit. 
It is as well to have these units located as 
close as possible to the T/P so that the keying 
leads from T/P to VFO/FSK unit, and from 
terminal unit relay to T/P are kept reasonably 
short. The receiver in the writer's station is 
just out of sight, on the top of the shelves 
shown to the left of the photo. Power supply 
to the T/P motor and electromagnet supply 
are on the floor beneath these shelves and 
stow away nicely in spite of their rather large 
size. A mains switch to control current to 
the T/P motor power supply should be 
located conveniently near the T/P, as much 
switching on and off will be needed at times. 

In the writer's opinion it is worth while 
taking some considerable trouble installing 
the gear and getting a neat, convenient 
layout. In the writer's case, too, all wiring 
has been done in screened cable. It helps a 
great deal in keeping down the "hash" level 
in the receiver, if this is done. Use screened 
cable from mains plug to motor switch; from 
switch to motor power supply unit and from 
power supply unit to the T/P motor terminals. 
Bond all the screening together and earth to 
a good earth system. The wiring of the T.U. 
relay, T/P electromagnet and its associated 
power supply should be similarly treated. 

Much thinner screened cable can be used for 
this as the current is only a matter of milli- 
amps, not amps as it is in the motor supply 
system. Screened microphone cable suits the 
purpose well. Finally, use co-axial cable or 
screened lead for the receiver aerial lead-in, 
from outside the shack to the receiver. See 
that the receiver itself is well screened, i.e. 
is in an earthed metal cabinet. All this is, no 
doubt, a policy of perfection, but in the 
writer's opinion it is worth the trouble. 
There are enough snags in copying some 
teleprinter signals, without having to cope 
with one's own man-made interference 
within the shack from the T/P motor, trans- 
mitting and relay contacts. If you start off 
from scratch having thoroughly eradicated 
these, subsequent difficulties will be easier to 
sort out. 

As has been said in an earlier article, the 
receiver must have good frequency stability 
and freedom from drift. Some of the war 
surplus receivers are excellent in this respect 
and are well screened into the bargain. The 
writer uses a BC.348. This does suffer from 
the fact that neither the 21 Mc/s nor the 
28 Mc/s Amateur bands are covered and 
much of the DX RTTY activity does take 
place on the former of these two bands. 
However, some of the most consistent and 
powerful commercial teleprinter signals are 
to be found on the lower frequencies, for 
which this receiver is eminently suitable. 

A few hints on tuning-in teleprinter signals 
may be helpful. Having got everything 
assembled and working, switch on the re- 
ceiver and allow adequate time to warm up 
and become stable. Set the BFO control 
knob to its centre position and tune round 
on the receiver tuning control until a loud 
teleprinter signal is heard—the characteristic 
"jingle-bells". These will soon be recognised, 
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but to start with be careful to distinguish 
them from the high speed morse code signals 
sounding like sawmills, high speed FSK, 
facsimile, etc., etc., which are also to be 
found and may deceive the unwary searcher 
for the type of FSK teleprinter signal we are 
looking for. Once you have found what you 
think is what you're looking for, tune it so 
that you get a "zero beat" signal with the 
BFO. Now turn the BFO control one way 
slightly until the two tones are audible. The 
relay in the T.U. should now start to function 
and the milliammeter pointer should flick 
around either side of zero. The neons, too, 
should flash equally and consistently. Switch 
on the teleprinter, take a deep breath—and 
watch the outcoming tape! If you are lucky, 
intelligible printing will appear and you'll get 
as big a thrill as you've had out of amateur 
radio for a very long time! More likely than 

happens this time, If still no luck, you're 
probably tuned into a station which is not 
transmitting at the International speed but 
on the American speed. Tune around and 
try again. Sooner or later you will come 
across one which will give you sensible 
printing. The chances are the first signals 
you'll print will be "THE QUICK BROWN 
FOX JUMPED OVER THE LAZY DOGS 
BACK 1234567890", etc., or one of the other 
test phrases which commercials use. 

This concludes this series of articles. In 
them the author has endeavoured to give the 
essentials for "getting started on RTTY", 
with equipment which is reasonably avail- 
able. The author continues to receive letters 
asking where teleprinters can be obtained. 

Whilst he cannot undertake to produce 
another batch at the price which those 
referred to at the beginning of this series were 
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Part of the transmitting station at G2UK. The Creed type 3 Teleprinter is on the 
right. To the left, at top, is the Heathkit OX-40U transmitter, below that the 

Heathkit type VF-1U VFO, and at bottom the FSK receiving converter 

not, however, nothing but "gibberish" will 
appear on the tape. In which case, first try 
retuning the BFO so that the two tones are 
transposed, i.e. turn the BFO control knob 
back to its centre—"no-tone"—position and 
continue turning it until the tones reappear. 
This alters your "Mark" and "Space" 
sequence. Switch on the T/P and see what 

obtained for, he would point out that quite 
frequently advertisements appear in the radio 
magazines of machines which are offered at 
a very reasonable price, and seekers after 
machines are recommended to watch the 
"Small Ads" in the journals. Several of the 
"surplus" firms also offer machines at what 

continued on page 687 
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Topics 

By Commentator 

Correspondence 
Apropos our remarks re using a tape 

recorder for Morse flashing, Mr. 
Luetchford of Streatham writes in with 

an even more original idea. He says; "I 
should like to say that I put an ex-W.D. 
3,000 ohm relay across the secondary of the 
loudspeaker transformer on the tape recorder. 
Then I recorded a continuous signal on tape 
from a signal generator. After recording, I 
erased the signal at different places on the 
tape. Then I connected the relay contacts 
to my son's OO gauge railway via a 12 volt 
transformer. Then I started the tape on 
playback. When the signal came on, the 
train started going round; when it stopped, 
the train stopped. I should like to say this 
relay could be used to operate points, signals, 
crossing gates, etc." So a tape recorder has a 
host of uses other than that for which it was 
originally intended! A low-frequency tone 
was found to be best for keeping the relay 
closed—25 to 40 c/s. 

Yes, one can imagine all sorts of elabora- 
tions in this sphere. The RTTY boys, for 
instance, could use their "know-how" on 
audio filters to make a bank of them, each 
tuned to a different frequency and each 
working a separate relay. These relays could 
then be used to switch all manner of opera- 
tions on the model railway so that a whole 
"tram movement programme" could be 
recorded and used over and over again. 

From Mr. R. Hicklin, G3LWA, a letter 
saying that VK3AXU's stereophonic trans- 
missions are definitely not the first to be put 
out by an amateur radio station. He claims 
this "first" for the British amateur radio 
station G3JHL. He, apparently, carried out 
stereo transmissions about six or seven 
months ago in co-operation with G2BCX on 
Top Band. He writes: "Both stations are in 
East London. I believe tape recordings of 
these transmissions are still available today 
to prove this; also special permission had to 
lie obtained from the G.P.O. for these tests 
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as two transmitters were on the air from 
G3JHL at the same time." 

From Mike Matthews, G3JFF, we have a 
letter saying he is trying to compile a list of 
calls of all R.N. and ex-R.N. amateur radio 
enthusiasts, with a view to forming a Society 
similar to RAFARS. He has already over 
two hundred names, but it is known that 
there are far more amateurs eligible who have 
not so far heard of the scheme. Any serving 
or ex-members of the Royal Navy are 
eligible for membership of the proposed 
Society, provided they hold, have held, or 
aspire to, an amateur radio licence. Those 
interested should write to: G3JFF, c/o P.O.'s 
Mess, H.M.S. Ganges, Shotley, Suffolk. 

Electronics in Medicine 
It may come as a surprise to some readers 

to learn that the principal use of electronics 
today is not in the field of communications 
—in which sphere electronics was bom and 
nurtured—but in its many other applications 
to industry, commerce and scientific research. 

Possibly one of the newer fields in which 
it is gaining ground is in that of medicine. 
Two International Conferences on Medical 
Electronics have so far been held; the third 
has been arranged to take place at Olympia 
in July next. 

Different electronic techniques can be used 
to measure the variable factors in almost any 
system of the body. 

In the respiratory system, one of the things 
the physician may need to know is the 
velocity with which air flows through the 
windpipe, and the volume of air respired at 
each breath. This may be measured by a 
device called a pneumotachometer. In this 
the airstream passes through a piece of metal 
gauze. This causes a change in pressure 
which is related to the rate of flow. The 
change in pressure is minute, but it can be 
measured by an electronic pressure-gauge. 
The electric signal obtained is passed through 
a "black box" which instantaneously com- 
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putes the volume of air breathed in a given 
time, and records it as a line on moving 
paper. 

Or the physician may need to know the 
amount of carbon dioxide which is being 
excreted as a waste product into the expired 
air. This information can be obtained by 
chemical analysis, but a single determination 
would take a skilled technician half-an-hour 
or more. The modern method uses infra-red 
rays which are passed through a sample of 
the breath. The carbon dioxide present 
abstracts some of the energy from the rays. 
The lost energy can be measured, and because 
of the terrific speed of electronic techniques 
the breath can be analysed in this way in a 
few hundredths of a second. Thus not only 
can the amount of carbon dioxide be 
measured, but also the concentration in each 
fraction of the expired air, and this can be 
very helpful in the diagnosis of respiratory 
disease. 

In poliomyelitis the breathing muscles may 
be partly paralysed, and the patient's 
respiration may then have to be assisted by 
a machine. Electronic devices can now 
measure the patient's disability, and control 
the degree of assistance provided by the 
machine. In this way the volume of breathing 
is automatically adjusted to suit the need of 
the individual patient. 

During anaesthesia, drugs may be used 
which produce a temporary paralysis of the 
breathing muscles, and here again an 
electronically-controlled machine may take 
over the patient's breathing, and keep its 
volume at the right level. 

Servo systems are common in electronics, 
and a "servo-anaesthetizer" has been devised 
at the Mayo Clinic. This is worked by the 
activity of the patient's brain, the activity 
being measured electronically. An increase 
in this measurement indicates that anes- 
thesia is becoming lighter. This increase sets 
off a relay which raises the rate at which the 
anaesthetic is being delivered. Conversely, 
deeping anaesthesia results in a decrease in 

GETTING STARTED ON RTTY 
continued from page 685 
are really very reasonable prices. 

This series has of necessity been very 
simple and has covered only the bare 
essentials of RTTY. From them the reader 
will have been able to gather enough informa- 
tion to make a start and get some gear going. 
We are pleased to announce that a new series 
on RTTY will start shortly, contributed by 
John B. Tuke, G3BST, and entitled RTTY 
—In Theory and Practice, which will cover 
the subject in considerably more detail than 
the first series and will carry the reader on 
to some of the refinements of the subject. 
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the rate of delivery. In this way the depth 
of anaesthesia is automatically held at any 
desired level. 

These are but a few examples of the impact 
of electronics on two aspects of medicine. 
New uses are continually being found; and 
so rapid is the progress, in a dozen different 
countries, that international conferences to 
exchange ideas and to tell of new techniques 
are now needed every year. 

The International Ham-Hop Club 
This is the time of the year when many 

folk begin to plan their holidays. The glossy, 
nostalgia-producing brochures and booklets 
from the travel agencies turn up in our mail 
and many a dark, cold evening can be 
lightened browsing over them. 

The International Ham-Hop Club might 
almost be called a "travel agency with a 
difference". Several attempts have been 
made in the past to establish an organisation 
for exchange holidays between radio ama- 
teurs, but none has been so successful as 
I.H.H.C. Those interested should write to 
the Hon. Gen. Secy.: Mr. G. R. Partridge, 
G3CED, 17 Ethel Road, Broadstairs, Kent. 

QRU es 73 
This article will be the last in the series 

which will be contributed by your "Com- 
mentator". I took over the feature from 
"Centre Tap" when his health unfortunately 
broke down to such an extent that he was 
unable to carry on. Although "Centre Tap" 
is making progress, he is not yet well enough 
to start contributing regularly again, and it 
has therefore been arranged for another of 
our regular writers to take over. 

May I thank all of you who have sent in 
such stimulating letters and who have 
followed the series with so much interest 
—it is quite evident that our new contributor 
will have no lack of support. He, too, will 
not mind in the least if you disagree at times 
with his views; after all, argument adds spice 
to any hobby. 

CALLING SHORT WAVE 

LISTENERS 

World Radio Handbook for Listeners, 1960 edition, 
published by O. Lund Johansen, price 15s. 6d. We 
have received a copy of this excellent annual from 
The Modern Book Co., 19 Praed Street, London, W.2. 
Of 198 pages, printed on good quality paper, with 
heavy paper cover, this latest edition is literally packed 
with information of great use to the broadcast band 
listener and others interested in the broadcast and 
television stations of the world. Apart from the wealth 
of station information contained within its covers, the 
broadcast station lists are probably the most compre- 
hensive published today. The short wave list covers 
some 15 pages, whilst that for the long and medium 
waves covers three pages in three columns per page. 
Altogether the best edition yet.—J.L.K. 
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MISCELLANEOUS 

The LITON 

A PHOTO-ELECTRIC 
PARKING LIGHT SWITCH ^ Describi 

Many readers of The Radio Constructor 
are known to be motorists, and it is 
to them that this article should appeal 

—although the unit to be described here has 
several uses other than those normally 
associated with cars. Many accidents are 
caused every year by cars being parked at 
night without any warning light, and many 
motorists are prosecuted in the courts for 
leaving their vehicles without lights on public 
roads. Readers who are forced, by circum- 
stances, to "garage" their cars in the street 
can easily forget either to place the inevitable 
hurricane lamp in position, or to switch on 
the parking light. It is for this class of 
motorist that the "Liton" photo-electric 
switch has been designed. 

The automatic switch consists of three 
main parts: (1) a photo-electric cell, (2) a 
transistor amplifier, and (3) a sensitive relay. 
The unit, which is housed in a metal case 
sized IJin x 2iin x 4in, can be conveniently 
mounted under the dashboard. The light 
sensitive photocell should be fixed near the 
windscreen or a side window. The action of 
the switch is controlled by the amount of 
light falling on the photocell and this will, 
therefore, switch the light or lights on in a 
fog or during a cloudburst, etc. A manual 
switch is provided so that the unit may be 
isolated from the car battery supply during 
such periods when the automatic action is 
not required. The unit is very robust and, 
once installed, will work for many years 
without any attention. The current con- 
sumption is negligible—only some 0.005A. 
The built-in relay will switch up to 0.5A, thus 
the parking light may be comfortably 
operated from this unit. A secondary relay 
may be added to the "Liton" unit described 
here that will control currents up to 5A, this 
being suitable for switching on ^11 the car 
lights should this be desired. 
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by J. Ankers 

Port 1 

Design Considerations 
Within the last few years, silicon cells 

—also sometimes termed "solar batteries"— 
have become available. Their efficiency and 
current output are so high that they can be 
used as a source of electrical energy in Earth 
satellites. The switching of artificial fights 
was one of the first applications of photocells, 
photo-electric switches being used to control 
street lights nearly 30 years ago. Many 
excellent designs appeared even before the 
last war. Although perfectly suitable for 
certain purposes, they could not be used to 
control the fights of a vehicle owing to then- 
size, weight, and excessive power require- 
ments. 

A photocell has such a small current output 
that an amplifier is necessary to operate a 
switching relay. A thermionic valve amplifier, 
fed from a vibrator type h.t. supply, would 
probably use more current than the lamp it 
is to control! The invention of the transistor 
made it possible, for the first time, to con- 
struct a small, light, and eflScient device 
which could be put to service within a 
vehicle. The transistor needs no heater 
current and can be supplied from a very low 
voltage source, this making an extremely 
economical current amplifier which may be 
used within a vehicle from its 6V or 12V 
battery supply. Moreover, the low input 
impedance of the transistor matches well the 
output impedance of the photovoltaic cell, 
thus ensuring a good energy transfer so that 
only one stage of amplification is sufficient 
for our purpose. Because transistors are able 
to operate at very low power levels, their own 
consumption is negligible. The "Liton", for 
example, takes only some 5 milliamps at 
12 volts—which represents only 1 % of the 
current it is capable of controlling—0.5A. 
From the circuits shown in Figs. 1 and 2 
(12V and 6V respectively), the reader will 
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note that it offers the highest degree of 
protection for the vehicle in which it is 
installed—should a fault develop either in 
the transistor itself or the photocell or the 
relay, the parking light will remain switched 
on. 
Principle of Operation 

A photocell has the property of producing 
a very weak electric current when exposed to 
light. The transistor is used as an amplifying 
device by means of which a weak current 
can be made to control a much greater 
current. An electromagnetic relay can also 
be used as an amplifying device, it being 
capable of switching a heavy current in an 
external circuit by means of a much weaker 
current flowing through the coils of the relay. 

The actual working of the circuit may best 
be explained by reference to Fig. 1—this 
being suitable for a 12V installation, now 
almost universally adopted in car manu- 
facture. PC represents the photocell con- 
nected between the base and emitter of the 
transistor TR. The relay coils Li and L2 are 
contained in the collector circuit. The 
current for the parking light is supplied via 
the moving armature of the relay (J) and the 
fixed contact (1). When a sufficiently strong 
light falls on the photocell, a weak current 
commences to flow in the base-emitter 
circuit of the transistor, this causing, in turn, 
an increase of current in the collector circuit. 
By virtue of the amplification properties of 
the transistor, this collector current is much 
greater than that obtained from the photo- 
cell. At about 4 to 5 mA, the annature is 
attracted towards the electro-magnet, away 
from the fixed contact (1). This, therefore, 
breaks the parking light circuit, thus ex- 
tinguishing the light. When the source of 
illumination is removed from the photocell, 
the armature is then released and the parking 
bulb will light. 

The built-in relay shown here can switch 
up to 0.5A directly, this being the approxi- 
mate current used by an ordinary parking 
light. A secondary relay must be employed 
if larger currents are to be controlled. Fig. 3 
shows this secondary relay in circuit form, 
and this may be used to control both the side 
and tail lights of a vehicle. If this is used, 
the following connections must be made 
between the units. To the live battery terminal 
(i.e. that not connected to car chassis) 
connect (F). (See Fig. 3.) Connect (G) to 
(A) of Fig. 4, and (H) to (B) of Fig. 4. 
Connect (I) to a side light and (J) to the free 
parking tight lead that was connected to 
(A) previously. 

For those with a 6V supply, the appro- 
priate circuit is Fig. 2, and Fig. 5 shows the 
relay connections for this voltage. The 12V 
supply details are shown in Fig. 1 and Fig. 6 
shows the relay connections in this case. 

Assembling the Unit 
Place the paxolin panel on the bottom 

plate and secure to this the relay, the connect- 
ing block and the tagboard as shown in 
Fig. 4. Do not forget to use the shakeproof 
washers when screwing these components 
into position. Make the following connec- 
tions, using the insulated wire supplied. 
Connect (1) of the relay to (A) of the terminal 
block. Join (4) of the relay to tag 8 of the 
tagstrip. Join 2 and 5 of the relay together 
and connect a wire from the junction to 
tag 11 of the tagboard. Connect together 
tag 10 of the tagboard to (D) of the terminal 
block, and tag 9 to (E) of the same block. 
Join together tag 12 of the tagboard to (C) 
of the terminal block. Solder the ends of 
two lengths of wire, about 4 inches long, to 
tags 11 and 12 of the tagboard, then connect 
the other ends of these wires to the on/off 
switch fixed to the metal cover. Cut the 
transistor leads to about Jin in length, place 
systoflex over these leads, and solder them 
into circuit as follows. Emitter to tag 10, 
base to tag 9 and collector (marked with a 
colour spot) to tag 8 of the tagboard. 

Checking the Unit 
Connect the photocell to (D) and (E) of 

the terminal block as shown in Fig. 4. 
Connect the parking light between (A) and 
(B), and connect the battery between (B) and 
(C). If necessary, three 4.5V torch batteries 
may be used for testing purposes. Should 
the amount of light in the room be small, the 
parking light should illuminate itself; pro- 
vided, of course, that the unit is switched on. 
Bring the photocell within 4 to 5 feet of a 
100 watt bulb—this action should extinguish 
the fight. Removing the unit from the light 
to a distance of some 6 to 8 feet should result 
in the bulb fighting up again. 

Car Installation 
The photocell may be affixed to the 

windscreen by means of the two rubber 
suction pads, these being reversible so that 
the cell may also be fixed to the facia top, 
thus allowing the cell to "look" at the sky. 
This latter method is preferable where 
possible. The main unit may be best 
mounted in a position somewhere under the 
dashboard. 

As a final test, once the unit is secured into 
position cover the photocell with a piece of 
cardboard, thus preventing the daylight from 
causing the cell current to flow—this will now 
cause the parking light to switch on. 
Other Uses 

Although this unit has been developed 
primarily to control a fight switch, there are 
other uses which have been successfully tried 
and tested over a period of time—all with 
complete success. 
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Anyone wishing to receive either an aural 
and visual warning, or both, when a person 
or vehicle, etc., enters their premises, may do 
so by installing a "Liton" unit on one side 
of the door and a spotlight on the other. 
Every time the fight beam is interrupted, the 
unit will operate both a warning light and a 
bell. Such a device is of considerable 
assistance to garages and other business 
premises. 

circuit of the alarm bell closed until it is 
manually reset. 

Used with a secondary relay, the "Liton" 
unit may be used as a fight saving device in 
shops, etc. Illuminated windows and signs 
may be switched on and off, at the right time, 
according to the time of the year and the 
prevailing weather. A small mains power 
pack must, however, be used here. 

The component units of the Liton equipment 

As a burglar alarm, it could be used in a 
room illuminated by ordinary electric light 
in the normal manner. It is always possible 
to find a place in the room which will provide 
sufficient illumination for the photocell and 
on which, should an intruder appear, a 
shadow will fall, thus actuating the alarm. 
If, of course, the alarm were to be installed 
on a permanent basis, then a latching 
secondary relay must be used to retain the 

Components List 
Photocell with leads (St. John's Radio) 
Relay, drilled and adjusted (St. John's Radio) 
Metal case (St. John's Radio) 
Connecting block (St. John's Radio) 
L.F. transistor. Red Spot or similar 
Paxolin panel 
Tagboard 
On/Off switch 
Wire, solder, screws, etc. 

Literature Received 
We have received from Henry's Radio Ltd., 5 

Harrow Road London, W.2, a copy of their duplicated 
publication "Practical Transistor Circuits". Of 22 
quarto pages, with stiff card cover, this extremely 
handy booklet describes in some detail no fewer than 
14 do-it-yourself, easy-to-construct transistor circuits. 
In addition to these items, transistor data and informa- 
tion, hints on soldering, transistor equivalents and 
diagrams and other useful information is included 
within the covers. The constructional data includes 
such items as: Multi-Channel Radio Control Receiver; 

Crystal Controlled Transmitter; R.F. and I.F. Signal 
Generator; 250mW Push-Pull Amplifier Stage; R.F., 
I.F. and Audio Signal Tracers; 2 Watt Car Radio 
Power Stage; 3 to 12 Mc/s Crystal Marker; Top Band 
Transmitter; Light Operated Switch; 3-Channel Audio 
Mixer Unit; Square Wave Generator; Audio Genera- 
tor; 3-Transistor Hearing Aid and 4-Transistor Baby 
Alarm. Compiled by D. J. French, grad.i.e.e., this 
publication is available direct from Henry's Radio 
Ltd. at 2s. post free. 
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AUDIO 

TRANSISTORISED 

Quality 

MATCHING UNIT 

by M. D. Roberts 

Introduction 
The unit about to be described was 

designed primarily to match a guitar 
pick-up to a conventional valve audio- 

frequency amplifier. Reasonable results can 
be expected from an ordinary amplifier such 
as may be found in radio and television 
receivers, but it must be remembered that 
power and the quality of reproduction will 
depend upon the valve amplifier. To save 
cost in building the matching unit, the 
coupling capacitors Q, C2, Cg, Cjo can be 
reduced to any value as low as 8(j.F to )2(iF. 
C3 can also be reduced to 50[iF to save cost, 
and C9 to 25(xF. This will affect the quality 
of reproduction to a minor degree. If the 
unit is not mounted on the valve amplifier 
chassis, and the output is isolated by a 
capacitor, the hum level will be reduced. 

The two transistors used were "V10/30A" 
manufactured by Newmarket Transistors. 
These are p.n.p. high gain transistors, and the 
basic circuits used are grounded emitter 
circuits. The circuit consists of a low 
impedance input matching circuit feeding a 
comprehensive tone control circuit, followed 
by a voltage amplifier stage feeding on to the 
valve amplifier. 

The Circuit 
The low impedance output from the guitar 

pick-up is fed via Q to the base of TRi, 
which is the impedance matching transistor. 
The base is biased off by the potential divider 
formed by the resistor network Ri and R2. 
R4 and R5 bias off the emitter, C3 giving 
efficient decoupling across R4. R5 is not 
decoupled in order to give bass compensa- 
tion. Audio frequencies are developed across 
R3 and fed to the tone control network via 
the d.c. blocking capacitor C2. 

The tone control circuit is a combination 
of bass boost and top cut circuits. C4 allows 
a fixed amount of top to reach Rg, and C5 

tends to form a low capacitance path at top 
frequencies. The slider on Rg taps off the 
amount of top required for compensation 
and feeds it on to the base of TR2. For the 
bass compensation, the top is allowed to go 
almost direct to the base of TR2 via Cg, while 
the bass has to go through Rg where the 
required amount of bass compensation is 
taken off by the slider and applied to Cg, 
which is the isolator capacitor between the 
tone control circuit and the voltage amplifier 
stage. It must be pointed out that the tone 
control potentiometers are independently set, 
and are not ganged together on the same 
spindle. 

The amplification stage formed by TR2 has 
its base biased off by the potential divider 
Rio and Rn. Its emitter is biased off by Rn, 
and decoupled by C9. The audio output 
produced across R12 is fed via C10 to the 
volume control, and then on to the output 
jack socket. Cn isolates the unit from the 
valve amplifier in order to reduce hum. The 
unit operates quite satisfactorily on a 6V 
supply from a conventional dry battery. 

Construction 
The writer's particular unit was built in a 

small Bakelite case 4in x 3in x lin, which has 
sufficient space to accommodate all the 
components if they are miniatures and are 
carefully set out. If the reader wishes to fit 
a battery inside the unit a larger case must be 
used, with facilities for switching on and off. 
The potentiometers used were miniature 
"Radio-Spares" types, and the jack sockets 
were Bulgin miniatures. A reasonable layout 
can be seen in the diagram where the jack 
sockets are placed on the same side of the 
box, but at opposite ends of the box. The 
potentiometers were spaced down the middle, 
and in the remaining space the writer put in 
two tagstrips and positioned the com- 
ponents around them as shown. 

692 THE RADIO CONSTRUCTOR 

Wl QC £ o 
in 

l\ IS •£ 

— a. 
; 

ytNW 

S3 

vww Wwv to c 

mWv WW 
CTiO a: rxj co X 

+ 4: JMW— WWW, C3eo5 

Vcb — ' \C1 
E 5—VMW—if 

ID 

www vww 
_c 

www— 

www 

r 

Ks: 

APRIL 1960 6< 

www.americanradiohistory.com

www.americanradiohistory.com


Pick-up - 

Q 

Battery 

Matching 
Unit 

Amplifier 

QUALITY MATCHING UNIT 

Bulgin Jack _ 
Socket !"x ^/4," 

INPUT 
y 

OUTPUT 
t 

TRp 

-Taqboards- 

_Bulgin Jack 
Socket TxW 

LAYOUT 

n2 
10 kn ww 

: 100 kA 
: '/z* 

50>iF 
10VDC 

+ IOV 5kft 

50^ F 
10 V DC 

+ IOV 

694 THE RADIO CONSTRUCTOR 

The transistors were wired as shown in the 
circuit diagram. Great care must be taken 
to see that no heat reaches the transistor 
when it is being wired in. The best thing to 
do is to wire the transistors in after everything 
else has been connected, and using a heat 
shunt. The easiest thing to use for a heat 
shunt is a pair of long-nosed pliers placed 
between the transistor joint and the transistor 
itself. 
Power Supplies 

The easiest way is to use a 6V battery but, 
if the constructor wishes, he can run the unit 
off the valve amplifier. It must be stressed 
that to do this a reliable high resistance meter 
must be used to set up the correct voltage. 

One method is to place a potential divider 
across h.t.+ to h.t.— on the valve amplifier. 
In the circuit shown the required 6V is taken 
off by the slider of R2. It must be noted that 
Ri is a half-watt resistor. 

Another method is to use a cathode 
follower circuit. This simply means taking 
a voltage off one of the cathodes in the audio 
valve amplifier and feeding it through a 
potentiometer adjustment to give the correct 
voltage output. If the cathodes in the audio 
valve amplifier are not decoupled or are used 
in a negative feedback circuit, this method 
cannot be used. 
Switch-on Instructions 

When the unit has been assembled, the 
output must be coupled to the valve amplifier 
via a jack plug, and a 6V supply attached 
which must be placed across the circuit with 
the correct polarity. If this voltage is taken 
out of a valve amplifier as described earlier, 
the voltage must be set to zero, and then 
attached to the matching unit. The potentio- 
meter should then be adjusted to give the 
required 6V. 

If an audio generator is available, a minute 
amount of audio can be fed into the matching 
unit input to test it. Once it has been 
established that it is working, the guitar 
pick-up can be assembled on to the guitar, 
and plugged into the matching unit. 
"Alignment" 

Reasonable results can be expected from 
the unit as it stands, but if the best results are 
required the transistor circuit can be 
"aligned". 

Below is tabulated a set of step-by-step 
instructions which must be carried out with 
tone and volume controls set at top of slider. 

(1) Replace Rio with 47k£l. 
(2) Replace Ri with a 50kn potentiometer 

and adjust for best results. 
(3) Find value of resistance required in 

place of Ri and replace it with a fixed 
resistor, or connect the potentiometer 
permanently into the circuit. 

(4) Insert 50kn potentiometer in place of 
Rio and adjust for best results. The 

APRIL 1960 

main thing to consider at this stage is 
maximum reduction of distortion. 

(5) Find value of resistance required for 
Rio and replace by a fixed resistor, or 
fix the potentiometer in permanently. 

Tone Control 
The operation of this has been explained 

earlier. After each alteration as above the 
tone controls should be varied to see results. 

It must be pointed out that the position of 
the pick-up on the actual guitar is very 
important as having it too close to the strings 
will produce severe distortion, and having it 
too far away will give weak output. 

Suggested Modifications 
(1) Insufficient bass. 

Increase Q, decrease C7 (in capacit- 
ance); or both. 

(2) Too much bass. 
Decrease Cg, increase C7; or both. 

(3) Insufficient top. 
Increase C4, decrease C5; or both. 

(4) Too much top. 
Decrease C4, increase C5; or both. 

Components List 
All resistors JW. All capacitors 6V 

electrolytics. 

Resistors 
Ri 33kn 
R: 8.2kn 
Rf 3.3kO 
R4 820a 
R5 7512 
Rg 1MO potentiometer 
R7 IMO 
Rs IMG potentiometer 
Rs 120ka 
Rio 39kn 
R11 8.2kn 
Rl2 3.3kn 
Rl3 IkO 
Rl4 IMO potentiometer 

Capacitors 
Q 100IXF 
C2 IOO-JF 
C3 400(4F 
c4 50pF mica 
C5 680pF mica 
Cg 270pF mica 
C7 3,300pF mica 
c8 lOOpF 
C9 200[xF 
C10 lOOiiF 
Cn 0.1 gF paper 

Miscellaneous 
TRi V10/30A 
TR2 VI0/30A 
2 Bulgin jack sockets 
1 6V battery 
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TEST EQUIPMENT 

A Simple    

\ LRT. YOIM TtniH \ 

The need for a cheap, safe means of 
testing the e.h.t. voltage on a television 
receiver is, at some time or other, a 

necessity for most viewers who service then- 
own sets. 

The simplest form of testing is to employ 
the method requiring a certain voltage 
discharge across a spark gap. This is nothing 
new, and graphs giving the relationship of 
voltage to spark gap distance are readily 
available in a number of textbooks. Such a 
graph is shown in Fig. 1. It must be pointed 
out that this graph is based on a spark gap 
using ball contacts. 

The normal working e.h.t. voltage range 
for most television receivers is in the region 
of from 8kV to 15kV, and it will be seen 
from Fig. 1 that over this voltage range the 

by A. Youngman 

graph is almost linear. It will also be noted 
that the voltage required to discharge across 
a spark gap of 0.1 of an inch is lOkV. These 
two basic facts not only provide the founda- 
tion for a simple spark gap tester, but also 
offer a very convenient means of cahbration, 
as will be explained later. 

Fig. 2 is a cross-sectional view illustrating 
the assembly of a suitable tester, but it 
would only be fair to state that all the 
component parts will not be easy to find in 
the junk box. In fact, two of the details 
(items 3 and 8) were turned on a lathe; 
although, if a lathe is not available for 

making these items, it should not be too 
expensive to have them turned up. Alterna- 
tively, provided the principle of construction 
is not unduly modified, some other form of 
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assembly using existing parts could no doubt 
be devised. 

Referring to Fig. 2 
Item / is a probe for pressing against the 

e.h.t. contact to be tested. This, as with all 
the metal parts required, should use brass 
as the material. For this detail a 2BA stud 
turned, or filed, at one end to provide a taper 
is quite suitable. 

Item 2 is a standard 2BA nut. 
Item 3, being one of the turned parts, is 

approximately lin outside diameter suitably 
recessed to fit over item 4. The hole is 2BA 
tapped to receive the threaded portion of 
Item 1. 

Item 4 is a glass tube. 
Item 5 consists of two standard 2BA dome 

nuts to form the ball contacts. These should 
be screwed hard home on the threads of 
items 1 and 6 and lightly soldered to retain. 

Item 6 is a length of 2BA stud. 
Item 7 fin BSF stud drilled and tapped 

2BA x fin deep at one end, and 4BA x Jin 
deep at the other end. 

Item 8. This detail is approximately lin 
outside diameter, suitably recessed to take 
one end of item 4 (glass tube) and item 9 
(paxolin tube). The centre wall is to be 
drilled and tapped fin BSF to accept item 7. 

Item 9. A paxolin tube, similar in size to 
item 4. 

Item 10. Jin diameter paxolin rod with 
one end threaded 4BA to fit into item 7. 
Lightly coat the thread with adhesive to 
retain. 

Item 11. This is a bearing for item 10. 
Material can be either brass or paxolin. Fix 
as shown in Fig. 2. 

Item 12. Standard knob with hole for Jin 
diameter shaft. 

Item 13. Calibration chart. (See below.) 
It will be noted that item 7 is a fin BSF 
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thread. This has been chosen because it has 
20 turns per inch. As the spark gap for 
lOkV is O.lin, it will be readily noted that 
two complete turns of the knob will separate 
the ball contacts this amount. In other 
words, for each complete turn of the knob, 
the spark gap will be spaced by multiples of 
5k V. 

In this way, the calibration chart which is 
shown in Fig. 3 is quite easily calculated. 
For the model, the paxolin tube was fin 
(0.875in) outside diameter. 

.'.0.875 x 3.14=2.7475in, approx. 2.750in. 

.'.2.750 — 10=0.275 each division. 
The calibration chart need only consist of 

a piece of paper cut and marked as shown. 
The back can be treated with adhesive and 
then fixed round the diameter of item 9 (see 
Fig. 2). 

By mounting a marker. Item 14, on the 
knob (see Fig. 2) the calibration will operate 
on the micrometer principle, and give a 
direct indication of the voltage reading. 

The reason for the calibration chart 
starting at 5kV is that the ball contacts 
should not be allowed to touch each other, 
and, as most testing is required between 5kV 
and 15kV, the ball contacts are set at 0.05in 
apart as the minimum position. 

To do this, the knob must be turned until 
the contacts are touching. Now set the 
marker against 5kV on the chart, and tighten 

the knob grubscrew. The knob is then 
turned back one complete turn when the 
contacts will be 0.05in apart. The knob 
grubscrew is then loosened and the knob 
pressed hard against item 11, at the same 
time keeping the marker on the 5kV indica- 
tion. In this position, tighten the knob 
grubscrew. The readings on the calibration 
chart are now as follows: 

5kV-10kV 1 turn; 10kV-15kV 2 turns. 
With a piece of wire soldered to item 8, 
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with a crocodile clip {Item 15) at the free 
end, the tester is now ready for service. Fix 
the crocodile clip to the chassis and press1 

the tapered end of item 1 to the e.h.t. point 
to be tested. Adjust the knob until the 
sparking across the gap peters out. The 
voltage is a direct reading on the calibration 
chart. 

t lElEPHONE 

PICK-UP 

C0I1 

by A. H. S. 

WITH THE INCREASED POPULARITY OF 
tape recorders, especially of the less 
expensive type, a suggestion for the 

construction of one of the accessories—a 
telephone adaptor—may not be out of place. 

This is a device by which a two-way 
telephone conversation can be recorded; 
there is no direct connection to the telephone 
as inductive coupling is employed and, since 
the only component necessary is an inductor, 
it was decided that it would be comparatively 
easy to construct. 

In the first experiment, the secondary 
winding of a microphone induction coil was 
employed; this was mounted in a plastic 
container, and placed close to the rear of the 
telephone. It was then connected via a 
screened lead to the microphone input of a 
tape recorder, a telephone test call was made, 
and the recording of the two-way conversa- 
tion proved to be very promising. 

The finished article was now contemplated 
with the intention of being able to attach it 
to the telephone by a suction cup; this 
necessitated a much smaller and lighter unit. 
Again a ready-wound inductor was sought, 
and one small enough was forthcoming in 
the shape of a coil from an old pair of high 
resistance headphones. With a different coil, 
two or three soft iron nails could be placed 
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One final word of warning. Item 1 when 
in contact with the e.h.t. point is at high 
potential. The hands should therefore be 
kept well away from items 1, 2 and 3. If the 
tester is operated by holding the paxolin tube 
in one hand, with the knob in the other, the 
tester is quite safe. 

MISCELLANEOUS 

in its centre to act as a core; they could be 
separated from each other and held in place 
with wax. It was not, however, essential in 
this case, as a soft iron sleeve existed. The 
current induced into the coil is due to the 
electro-magnetic field from within the 
telephone base, and since stray electrostatic 
pick-up was undesirable it was minimised by 
taking the screen of the connecting lead to 
the outside connection of the coil. 

A pleasing finish was obtained by using the 
cover of a bayonet adaptor, of the type used 
to make connection to domestic lamp 
holders; it was found that the round moulded 
end of a small suction cup fitted very neatly 
into the cable entry of this. Part of the round 
end of the suction cup was cut away to allow 
more room within the cover, in which the 
coil was placed, with its core in line, whilst 
the open end was sealed with a rubber tap- 
washer, the hole of which served as a cable 
entry for the screened lead. Fortunately, all 
the items were obtained in black, which 
enhanced the appearance of the unit, and 
which also matches the telephone. 

Maximum pick-up is obtained when the 
adaptor is attached to the right side of the 
telephone—it must be positioned towards the 
rear and base. 
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INVENTIONS 

and of 1959/1960 

DEVELOPMENTS 

by Peter Penlenham, a.m.s.d.b. 

Our contributor gives details of some of the more interesting new electronic 
devices with whose development over the past year he has personally been 

associated 

Because of the continually increasing 
field of activity embraced by electronics, 
it is frequently stated that the day of 

"kitchen-table inventions" has now passed 
into limbo. This allegation has been given 
considerable prominence by leading en- 
gineers, on the grounds that the basic 
foundations of the electronic art are now so 
firmly established that all future development 
may stem only from the vast and complex 
mass of data already in existence. Such 
developments will require equipment and 
facilities far in excess of what is available to 
the "kitchen-table worker". 

Over the past few years I have repeatedly 
shown that this view is completely false, and 
have given proof of its fallaciousness by the 
devices which I have successfully developed, 
myself, with extremely limited resources; 
devices, I may add, which have subsequently 
found wide and profitable markets. In this 
article I give details of several of the latest 
contrivances with which I have been 
personally associated over the last twelve 
months and which will be put into production 
in the coming year. These inventions were 
quite literally developed on my own kitchen 
table; the fact that my family cook and eat 
in the living room being, I submit, irrelevant. 

Electronic Towel Dispenser 
Anything which is done mechanically can 

usually be done at least as well, if not better, 
by electronic means. Such were my thoughts 
when, a year or so ago, I encountered the 
mechanical towel dispensers which have been 
introduced into many factory and insitution 
wash-rooms, as well as on a number of 
British Railway coaches. The manner in 
which such dispensers function will be 
familiar to the very many readers who have 
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encountered them. A loop of towelling 
approximately eighteen inches wide hangs 
from the dispenser, which is mounted on the 
wall some seven feet or so above floor level. 
After washing one's hands one proceeds to 
the dispenser and pulls down the front part 
of the loop. At once some six to twelve 
inches of clean towelling appears, the same 
amount of soiled towelling being auto- 
matically taken back into the dispenser from 
the rear part of the loop. The amount of 
clean towelling dispensed is sufficient for the 
drying of one's hands, and no more may be 
pulled down until a short time has elapsed. 
It thus becomes possible for every person 
using the dispenser to obtain sufficient clean 
towelling for his own particular purposes 
without the risk of the supply being exhausted 
too quickly by those who attempt to extract 
more towelling than is required for their 
immediate needs. 

The operation of these devices is purely 
mechanical. In my invention I have removed 
almost all the mechanics and have established 
the operation of the dispenser on sound 
electronic lines. Fig. 1 illustrates the layout 
of the Penlenham Towel Dispenser. A roll 
of clean towelling, A, is stored at the back 
of the machine, one end of this passing 
through the two Charge-Feed Rollers, B and 
C. After passing through these rollers the 
towelling emerges through slot D in the front 
of the machine, from which it depends in a 
graceful loop of convenient length. The rear 
of the loop returns to the dispenser through 
slot E and passes through Return-Feed 
Rollers F and G, finally being taken up on 
the Soiled Towel Magazine H. A train of 
simple gears couples the Charge-Feed 
Rollers to the Return-Feed Rollers with the 
result that, when a portion of towelling is 
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pulled through the Cnarge-Feed Rollers, a 
similar amount is taken back by the Return- 
Feed Rollers. 

Also shown in Fig. 1 are the Charge-Feed 
Generator J and the Roller Stop Solenoid K. 
These are the two major components in the 
electronic section of the dispenser, and they 
appear in the circuit diagram given in Fig. 2. 
This circuit functions in the following 
manner. When a length of towelling is pulled 
from slot D, the Charge-Feed Rollers rotate. 
These are coupled by step-up gears to the 
Charge-Feed Generator which revolves 
rapidly, causing a charging current to flow 
into condenser C via the rectifier. As soon 
as a sufficiently high potential appears across 
the plates of the condenser the Roller Stop 
Solenoid operates. The armature of this 
solenoid forces a pin between the teeth of 
two of the gears coupling the Charge-Feed 
and Return-Feed Rollers, thereby bringmg 
the whole mechanism to a jarring stop and 
preventing the supply of any further towelling 
At once the Charge-Feed Generator ceases 
to rotate, with the result that it provides no 
further charging current to the condenser. 
The condenser cannot discharge into the 
windings of the now-stationary generator, 
however, because the flow of discharge 
current is prevented by the rectifier. In 
consequence the condenser can discharge 
only into the coil of the Roller Stop Solenoid. 
This coil has a relatively high resistance and 
some time elapses before the discharge 
current flowing through it is sufficiently low 
for the solenoid to de-energise. Immediately 
the solenoid de-energises the roller mechanism 
is freed, and a further supply of towelling 
may be pulled from the machine. As will be 
immediately gathered, the simple electronic 
arrangement of Fig. 2 replaces what may well 
be a complex and intricate mechanical 
assembly. 

Of particular advantage in the electronic 
towel dispenser is the ease with which 
variations in performance may be obtained. 
Thus, should it be desired to increase the 
time between which successive lengths of 
towelling may be dispensed it is merely 
necessary to fit a larger value condenser. 
Similarly, the amount of towefiing which may 
be pulled out at each operation can be 
increased by inserting series resistance 
between the Charge-Feed Generator and the 
rectifier. 

An especial feature of the dispenser, 
omitted for reasons of clarity from the 
diagrams, is the Random Jamming Device. 
It is this feature which makes the performance 
of the electronic dispenser completely 
equivalent to that of its mechanical counter- 
part. The Random Jamming Device operates 
from a combination of temperature and 
barometric readings. When these readings 
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Fig. 1 {d) Front and side views of the 
towel dispenser. (6) Front view of the 
internal mechanism, (c) Side view of the 

internal mechanism 
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satisfy a particular requirement built into the 
machine the dispenser locks up solid, and it 
is quite impossible to extract any further 
towelling whatsoever. The Random Jam- 
ming Device is completely tinker-proof and 
may only be freed by a qualified electronic 
engineer. 

Rectifier 
^.1 + 
r\ Roller 1 stop > L + Solenoid^^ 

/ \ Char§e feed H +   zi r O ] Generator g c 

G605 

Fig. 2. The circuit employed in the 
dispenser. The condenser is an electro- 

lytic component 

Car Immobilisation 
The final invention I wish to describe 

requires less detailed description than the 
two discussed above. Again, and this is surely 
a reflection on present-day moral standards, 
it has to do with the prevention of crime. 

The theft of unattended cars has for many 
years been a source of considerable anxiety 
to the motoring fraternity. Many motorists 
take especial care to lock their vehicles 
securely; even, on occasion, carrying out 
simple immobilisation procedures—but none 
of these measures prevent the determined 
thief from making off with their property. 

As is my usual practice with problems of 
this nature, I investigated the matter of car 

thefts from purely fundamental principles. 
Research into a large number of cases 
revealed three basic facts, two of which I will 
discuss immediately. The first of these two 
basic facts is that a stolen car is, ipso facto, 
broken into, started up, and driven away. 
The second is that, under normal parking 
conditions, a car cannot be started unless it 
has (a) a battery and (i) a starting handle (if 
applicable to the make and model). Follow- 
ing the rules of logic a perfectly sound 
conclusion may be drawn from these two 
premises: a car cannot be stolen if it does 
not have a battery and a starting handle. 
This is because one of the requirements for 
the theft (that the car be started) cannot be 
satisfied. 

I have, in consequence of these findings, 
introduced the Swift-Release Car-Sentinel 
Accumulator. This Accumulator has the 
same performance, dimensions and weight as 
a conventional car battery, and it is available 
with the standard terminal potentials of six 
or twelve volts. When a car fitted with the 
Swift-Release Car-Sentinel Accumulator is 
parked, all the driver has to do is to open 
the bonnet, release the quick-action clamps 
and connectors, and take the accumulator 
away with him. The car is then rendered 
completely secure from theft. Available with 
the accumulator are a set of accessories, these 
consisting of tastefully finished holders 
which, for instance, enable the accumulator 
to be safely carried whilst shopping, or which 
allow it to be taken into the theatre or 
cinema where it may be conveniently stored 
under one's seat. The starting handle, where 
applicable, has also, of course, to be carried. 

I referred a little earlier to two of the three 
basic facts which caused me to introduce the 
Swift-Release Car-Sentinel Accumulator. 
The third of these is that no car-thief will ever 
look for plunder whilst burdened with a spare 
accumulator. If he did he would be as big an 
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as any other mug who walked around 
carrying a car battery. 

FIRST WEEKLY ELECTRONICS NEWSPAPER 
Heywood & Company Ltd., Drury House, 

Russell Street, London, W.C.2, will next Septem- 
ber launch the first ever weekly newspaper for 
ihe electronics industry. Tabloid newspaper 
format has been chosen for "Electronics 
Weekly" following investigation into technical 
readership by the Department of Scientific and 
Industrial Research. Its report proved thai the 
industry wanted news and more news, and this 
was confirmed by Heywood's own research team. 

"Electronics .Weekly" will provide this 
requirement for the industry in comprehensive 
and flexible form giving a wide news coverage 
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to all aspects of the industry, including new 
developments in manufacture and application, 
components, materials, production techniques, 
commercial and financial news, as well as a full 
coverage of overseas developments. 

Under the sub-head "the Newspaper of the 
Industry", "Electronics Weekly" will appeal 
to manufacturer and user, as well as to manage- 
ment and scientific staffs. 

Initially, circulation will be available only to 
registered readers on payment of a nominal 
registration fee; but plans are in hand to meet 
a demand through bookstalls at 4d. per copy. 
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TEST EQUIPMENT 

A UNIVERSAL 

TEST LEAD 

A suggestion for test leads 
and their terminations 

fa/ C. J. Ashford 

Most radio test equipment built by 
constructors requires test leads. Most 
of these leads are pieces of wire with 

a prod or clip permanently attached to the 
end, but without much trouble some very 
versatile test leads can be made. The best 
wire to use is the unbreakable plastic- 
covered type as advertised for use with 
electric razors, though twin extruded plastic 
flex could be used if necessary. The actual 
length of the lead is in the hands of the 
constructor, but 12in is a good length for 
C.R.L. bridges, etc., and 20jn-30in for 
multimeters, etc. There is ample insulation 
on these leads for 750V a.c. if properly made, 
and they will carry 5-7 amps comfortably. 

Cut the lead at the required length and 
strip off the insulation for iin on both 
conductors and at both ends. Take a B4 or 
B5 paxolin valveholder with riveted sockets, 
file off the rivet heads and remove the 
sockets. The tags should be cut to Jin wide 
and JJin long. Obtain some plastic tubing 
(fuel piping can be used) that just slips over 
the valveholder sockets that have been 
removed. Cut off a 1 Jin length of tubing and 
slide it back over the wire. Solder the 
stripped wire to the tag. Then generously 
cover the joint and socket with adhesive 
(Bostik or Evostik preferably) and slide the 
plastic tubing over the joint, using a turning 
motion to spread the adhesive over the wall 
of the tube. When the tubing is over the 
end of the socket, draw the tip of the socket 
Jin inside the tubing so that accidental 
contact is almost impossible. Repeat this 
operation for the other end of the lead (if 
required) and for any other leads. Leave 
aside for 12 hours to allow the adhesive time 
to evaporate. 

Into this socket can fit any one of four 
basic terminations, i.e. crocodile clip, prod, 
plug and spade end. The diagrams of these 
should be largely self-explanatory. The brass 
rod (tinned galvanised iron wire is a satis- 
factory substitute) should be of suitable 
diameter to hold nicely in the socket. Any 
insulation shown should be affixed by an 
adhesive. The prod could be of the insulation 
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piercing type as in the September 1959 issue, 
suitably adapted. If two leads are going to 
be used for a multimeter, etc., a plug or spade 

□ 

Plastic Tubinq. Flex. 

_i ./ 

Socket. Solder. 
THE FLEX TERMINATION 

Rod. Systoflex or PV.C Sleeving 

PROD 

Solder 
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extended handle. 

^ Rod 
Soldered into 

CROCODILE CLIP Cable Clip 

Rod. 

& 
Solder. 

PLUG 
Solder. 

SPADE END IVi7'-. j i 

end can be used normally on the other end 
of the lead. Coloured insulation can be used. 

The author of this article has been using 
these leads for 15 months now and they have 
been entirely satisfactory in every way. 
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Book Reviews 

W. E. THOMPSON 

SHORT WAVE RECEIVERS FOR THE BEGINNER: 
Compiled by Frank A. Baldwin, a.m.i.p.r.e. 72 
pages, 63 diagrams and illustrations. Published 
by Data Publications Ltd., 57 Maida Vale, London, W.9. Price 6s., post 5d. 

In preparing this latest addition. No. DB14, to the 
Data Book Series, the compiler has used much of his 
own published material and some by other authors, to 
present for the newcomer several good designs for 
simple equipment which they can readily build them- 
selves. There are ten versions of five basic receiver 
designs, three of them being dealt with in such a way 
that progression from very simple to more complicated 
equipment is achieved by following the step-by-step 
instructions. 

The introductory chapter teaches the tyro the basic 
principles of radio wave propagation conditions, 
aerials, listening on the broadcast and amateur bands, 
how to calibrate and operate a short wave receiver, and 
gives hints on c.w. and phone operation, and the 
all-important pastime of QSL-ing. There is also an 
instructive chapter on how to solder properly. 

Each design is illustrated with clear circuit diagrams 
and constructional drawings. Many of the photographs 
serve admirably for guidance in construction, and 
perhaps are easier to follow than a drawing if a receiver 
is being built for the first time. This is a good primer 
for those who feel the desire to take up radio as a hobby, 
and the quality of production is up to the usual standard 
of the Data Book Series. 

AUSTRALIAN RADIO AMATEUR CALL BOOK 
(1959-60 Edition). 148 pages. Compiled and 
published by the Publications Committee, Victorian 
Division, Wireless Institute of Australia, P.O. 
Box 36, East Melbourne, C.2, Victoria, Australia. 
Price A6s. 

When this register of Australian amateur stations is 
compared with, say, the R.S.G.B. Call Book, one is 
immediately struck by the great difference in the 
density of "amateur" population. To find that there 
are only nine licensed stations in the whole of the Northern Territory, seven of which are in Darwin (in 
the north), one in Alice Springs (in the south), and one apparently operating permanently portable in the 
territory of South Australia, it seems that what we 
know as rare counties in this country are virtually over- 
crowded with amateur stations! 

In addition to the well-compiled register of call signs, 
there are several pages of useful information in this 
handy little book. 

REVIEW OF THE SERVICES OF THE LEAD DEVELOPMENT ASSOCIATION IN 1958. 
24 pages. Available free of charge from the Lead Development Association, 18 Adam Street, 
-London, W.C.2. 

The Association offers this handbook to interested 
organisations so that they can appreciate the progress 
made since the Association was formed in 1953 by the 
principal Commonwealth producers of lead. Brief 
details are given of the technical and other services 
available to members, the research that has been done, 
and notes on films and lectures either given or available. 

One of the Appendices tabulates the consumption in 
the United Kingdom of various lead products from 
1949 to 1958. This represents a consumption of more 
than three million long tons over the period, and the 
figures make interesting reading. Solder, for instance, 
has been consumed at the rate of about 12,000 long 
tons per annum. 

The handbook is not likely to appeal to many readers 
of this journal, but it does give a reader a very good 
appreciation of what the Association is doing to 
improve lead products. 
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R.S.G.B. AMATEUR RADIO CALL BOOK (1960 
Edition). Edited by John Clarricoats, o.b.e., 
g6cl. 72 pages. Published by the Radio Society 
of Great Britain, New Ruskin House, 28—30 Little 
Russell Street, London, W.C.I. Price 3s. 6d., 
post 6d. 

This latest edition of the Call Book is again compiled 
from information made available to the Society from 
official sources and is as near up-to-date as it is possible 
to make it at the time of going to press. It so happens 
that the writer of these notes is also kept informed of 
the changes in amateur station call signs that occur 
weekly, and he was not a little surprised to find there 
was an insignificant delay in presenting the true state 
of affairs at the time of publication. Maintaining accuracy in such a register is no mean 
task, and so far as the present writer can see there are 
no errors to catch the eye, though it is again a source 
of wonder to him that the station address of GW3MQL 
is shown as being in the newest rare Welsh county 
of Inverness! 

A certain feeling of loss is experienced on noticing 
that the two pages given over in previous editions to 
country prefixes are omitted, but one must concede 
that this has been done advisedly in order to keep 
down the cover price in the face of rising costs. With 
this thought in mind, and with due regard to the value 
which radio amateurs must surely attach to this 
essential part of their stations, the price is indeed 
modest for this handbook; there is, of course, no other 
English publication of its kind. 

TUBE AND SEMICONDUCTOR SELECTION 
GUIDE, 1958-59. Compiled by Th. J. Kroes. 
158 pages. Published by Philips Technical Library. 
Obtainable in England from Cleaver-Hume Press 
Ltd., 31 Wright's Lane, Kensington, London, W.8, 
Price 9s. 6d. 

Designers requiring a ready means of assessing the 
application of valve types, or needing a quick cross- 
reference for interchangeability, will find this handbook 
of value. The eight clearly-marked sections contain an 
extensive index of valve and semi-conductor types, 
valves for receivers and amplifiers, cathode-ray tubes, 
transmitting valves, valves for microwave equipment, 
industrial valves (rectifiers, thyratrons, ignitions, etc.), 
miscellaneous valves (stabilisers, counter tubes, triggers, 
etc.) and semiconductors. 

Each section comprises an interchangeability list 
showing near or direct equivalents, preferred types, and 
a replacement guide where applicable. 

Although this book necessarily directs attention to 
Philips's valves, it should be remembered that in this 
country the same valve types, often with the same type- 
numbers, are available in the Mullard range. It should 
also be mentioned that the interchangeability lists 
include many valves in the CV range. 

1960 COMPONENTS CATALOGUE. Home Radio 
of Mitcham Ltd., 187 London Road, Mitcham, 
Surrey. 127 pages, and Index. Price 2s., post 9d. 

How refreshing it is to find such a fine catalogue as 
this in one's hands! A glance through its pages should 
surely dispel the plaintive belief that the home con- 
structor is no longer catered for. Not only does one 
see a vast range of components and commercial 
equipment listed; there is, wherever possible, adequate 
description and prices quoted for everything the 
intended purchaser might need, and many of the items 
available from stock are illustrated. 

It is many a long day since this sort of catalogue was 
produced, well printed on art paper and set out in 
legible and orderly fashion. One has the feeling that 
the cost of production is well in excess of the modest 
price asked. 
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MULTIVIBRATOR CIRCUITS. By A. H. Bruinsma. 
76 pages, 41 diagrams. Published by Philips Technical Library. Obtainable in England from Cleaver-Hume Press Ltd., 31 Wrights Lane, 
Kensington, London, W.8. Price 9s. 6d. 

This book is an introduction to another volume on 
nractical robot circuits by the same author, and a tull 
understanding of the circuits for robots requires the 
knowledge of multivibrators that this smaller book 
provides. The subject is dealt with logically from basic 
principles to complex circuit configurations. For its 
small size, the book covers a wide range of techniques 
and sets out to explain the several parameters and 
circuit states that are inherent in this particular valve 
a^The treatment is essentially non-mathematical, and component values are not given, but this is merely 
because the text is designed to explain rather than 
specify The discussions on waveforms and pulse shapes will provide many with information that will 
enable them to appreciate the problems of such circuit 
design, and the way they can be overcome. 
PRACTICAL ROBOT CIRCUITS. By A. H. 

Bruinsma. 144 pages, 65 diagrams and illustra- 
tions. Published by Philips Technical Library. 
Obtainable in England from Cleaver-Hume Press 
Ltd., 31 Wright's Lane, Kensington, London, W.8. 
Price 17s. 6d. , , , . .. , , 

The author of this book has had considerable 
experience in designing circuits for model control and 
robots. This present volume is full of mterest, and 
contains many ingenious ideas. A large part ot the 
book is devoted to the design of circuits for a rofcigL 
animal and the problems of construction which .were encountered. Introductory chapters explain; how 
circuits were evolved for emulating the senses ot sight, 
hearing and touch. The "animal ' born of these conceptions is almost human—it can respond to what 
it sees, hears and feels, and can even be made to respond to changes of temperature. The description 
of the way this robot is made to walk about in different directions is of itself absorbing and interesting to read 

The latter part of the book deals with a robot 
"thinking" machine capable of taking on all comers, 
however expert they may be, at "Noughts and Crosses . 
Here, again, brilliant ideas in electronic circuitry are 
evident. ratus depicted in the illustrations conveys 
a first impression of vast complexity, but when the basic 
circuits are explained and analysed the reader readily 
appreciates that much of the equipment is repetitive. 
Nevertheless these robots, interestmg though they are, 
will not be the kind of apparatus that amateurs are 
likely to build, unless they possess patience in plenty 
and huge sacks of money. 
THE TRANSISTOR ERA. Edited by C. C. Gee and Charles A. Marshall, B.sc., a.m.i.e.e. 96 pages. 

Published by Heywood & Co. Ltd., Drury House, 
Russell Street. Drury Lane, London, W.(  
Price 5s. 

There is a tremendous amount of reference data 
contained in the many large (Uiin x Sim) pages of 
this handbook. Not only does it set out details of 
almost every known semiconductor device available: 
it also gives long lists of manufacturers and their addresses. Valuable information concerning com- 
ponents and accessories is also given. 

A small team of eminently qualified authorities 
contribute chapters on each device. The fields they 
cover consist of fundamentals of semiconductOTS, the 
state of development of diodes, the world position of semiconductors, a report of progress m British transistor 
manufacture, a survey of semiconductor photo- 
sensitive devices, etc. , , ^ nnno Quite clearly a prodigious amount of work has gone 
into the compilation of material for the book, which 
has all the signs of becoming, if not already being, an 
essential book for those who are actively engaged in 
the development of equipment employing semi- conductors. The Buyers' Guide will prove invaluable 
to many. 
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CIRCUITS FOR AUDIO AMPLIFIERS. Prepared 
by the Mullard Technical Services Department. 
136 pages, 182 diagrams and illustrations. Pub- 
lished by Mullard Ltd., Mullard House, Torrington 
Place, London, W.C.I. Price 8s. 6d. 

When the Mullard 5-valve 10-watt amplifier design 
appeared some five years ago, it quickly became 
popular as one which gave excellent reproduction yet 
was fairly easy to build. From time to time, further 
designs were produced, each one of which was described 
in its own handbook. This present book brings together 
a good selection of audio equipment designs, some of which are no longer available in their original hand- 
books. 

Twelve designs are given: 20-watt, 10-watt and 3-watt 
amplifiers, a 7-watt d.c./a.c. amplifier, a two-valve and 
a three-valve pre-amplifier, a four-channel input mixing pre-amplifier, a 3-watt tape amplifier, a tape pre- 
amplifier, a 7-watt and a 3-valve stereophonic amplifier, 
and a stereophonic pre-amplifier. Each of these designs 
is described in full detail, and profusely illustrated with diagrams, constructional drawings, and photographs. 
Four preliminary chapters deal with amplifying systems, 
sources of distortion, high-quality amplification, and 
general notes on construction and assembly. 

The book is very good value for the amount of information it contains, and is a useful reference book. 
Furthermore, it is particularly well produced and 
printed on good quality paper. 

THE PRACTICAL HI-FI HANDBOOK. By Gordon 
J. King, ASSOC,BRIT.I.R.E., M.I.P.R.E., M.T.S. 224 
pages, 158 diagrams and illustrations. Published 
by Odhams Press Ltd., 96 Long Acre, London, W.C.2. Price 25s. 

Having had the opportunity to review some of this 
author's books recently, the writer of these notes has 
come to recognise that any new one from the same 
source is more than likely to be of high standard, and 
dealing with the subject in an original manner. This 
volume has much to commend it; it is very readable 
because the author can explain his meaning in a way 
which is talkative, while at the same time conveying a 
sense that he knows what he is talking about. Throughout this book one sees that not only does the 
author have a good knowledge of theory ; there are the 
obvious signs of practical experience being brouglit to 
bear in order to clarify his statements. Quite often, he 
points to troubles which might be encountered, and 
how -they can be recognised, identified, and rectified. 
The drawings and diagrams are also worthy of mention, 
for they help considerably because they are invariably 
simple, well-drawn, and to the point. 

The work covers high fidelity from fundamentals to stereophony, with chapters on voltage amplifiers, power 
amplifiers, feedback and control circuits, loudspeakers 
and enclosures, disc recording, pick-ups and record 
playing equipment, microphones, mixers, and the use 
of tape. One chapter is devoted to the tracing and clearing of faults in amplifiers. 

BRIMAR VALVE AND TELETUBE MANUAL 
No. 8. 374 pages and Price List. Published by 
Standard Telephones & Cables Ltd., Valve 
Division, Footscray, Sidcup, Kent. Price 6s. 

This useful handbook seems to get bigger and better 
as time passes. This latest edition contains data on 
many new valves now available, and details of com- 
ponents which have not appeared in previous issues. 
The section on circuits has been revised and enlarged, 
and contains some interesting designs for transistor 
applications. 

The data on SenTerCel replacement rectifiers, contact-cooled rectifiers, cracked carbon high-stability 
resistors, germanium diodes and transistors provides 
new and useful information. Characteristic curves for several of the newer type 
valves are given, and the revised system of presenting 
the curves for rectifier valve ratings considerably 
simplifies design procedure. 
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HIGH FIDELITY AMPLIFIERS ^ the best cf 
Supplied Direct to Hi-Fi Enthusiasts all over the World CiOSS QnQ yOU CQfl 

guaranteed 3 years build it yourself! 
STEREO MAIN AMPLIFIER 

6W. Per channel. Distortion 0.15%. Freq. 30-30k 
c.p.s. Hum and noise—80dB. Output imp. 30, 8Q 
and 15Q. 
KIT £12.12.0 BUILT £15.15.0 

STEREO CONTROL UNIT 
Inputs: Gram. (3mV), radio, tape (100mV). Hum 
and noise—70dB. Also suitable for use with two 
B.P.I, amplifiers. 
KIT £13.13.0 BUILT £16.0.0 

MODEL B.P.I. 10-12 WATT AMPLIFIER 
Freq. 30-30k c.p.s. Distortion 0.1%. Hum and 
noise—80dB. Output imp. SQ, 15f2. 
KIT £12.5.0 BUILT £14.5.0 

CONTROL UNIT MARK II 
Inputs: Gram. (3mV), mic. (1.5mV), radio and tape 
(100mV). Hum and noise—70dB. Switched filter. 
KIT £7.17.6 BUILT £10.17.6 

"BANTAM" 3-4W INTEGRATED 
AMP. AND CONTROL UNIT 

Bass and treble controls. Spare power: 250V 40mA, 
6.3V 2A. Output imp. 3£2, 15f2. 
KIT £7.10.0 BUILT £8.5.0 

"PRODIGY" 6-9W INTEGRATED 
AMP. AND CONTROL UNIT 

Distortion 0.15%. Inputs: Gram., radio, tape, spare 
power, 250V 40mA, 6.3V 2A. Output Imp. 3/8/15Q. 
KIT £12.10.0 BUILT £15.15.0 

Full details and stage-by-stage building instructions 2/8 each, post free {"Bantam" 1/8) or free with each unit 
H. L. SMITH & CO. LTD. 287-289 Edgware Rd. London W2 Tel. PAD 589I-7S9S 

COMPLETE CHASSIS SERVICE 
Stock sizes; 6" x 4" 4/3; 8" x 6" 5/9; 10" x 1" 7/-; 12" x 6" 
7/6; 12" x 8" 8/-; 14" x 10" 11/6. P/eose add 1/- to each 
order to cover part of postage. 
Also special sizes and punched and drilled chassis 
to your own specification. Send S.A.E. for full details. 
<DP DDAnillTTC 34 High St., Erith, Kent. I J iKVUl/U V I 3 Mail Order only, please 

CATFORD Telekit Supply   
of 104 HIGH STREET BECKENHAM 
Have now opened another branch at 
30 CATFORD HILL SE6 

RADIO, TV, TRANSISTOR COMPONENTS 
(Everything for the Constructor) 
Telephone FOR 9658 

Red Spots, 4/-; White Spots, 5/-; Yell/GR, 5/-; Ediswan 
XB104,8/6; XA103 (4 Mc/s), 10/-; XA104 (6/8 Mc/s), 12/- 
Mullard OC70, 14/-; OC71, 14/-; OC72, 17/-; OC44. 
26/-; OC45, 23/-; OC170 (70 Mc/s), 35/-; Newmarket 
V15/10P (10 watt power), 17/6; Diodes, 1/-; and 2/6: 
Muilard Diode, 4/-; Transistor Holders, 1/-; Eleccroly- 
tics (sub. min. 15 v.) 2, 4, 8, 50, 100 uf, 3/- ea.; Ardente 
Trans. D239. 8/6; D240. 8/6; D131. 12/6; D132. 12/6; 
T1079, 12/-; D167. 12/-; Headphones L.R., 8/6; H.R., 
17/6; Resistors 10% tol. 6d.; 5% tol., 1/-; Tannoy Mike. 
5/-; Desk Mike, 31/6; Balance inserts (use as earpiece or 
speaker), 2/6; M.C. Earpiece (use Min. Speaker). 5/-. 
TERMS.—Cash with order. Post extra, excess re- 
funded. Morco Reflex Rx, best 2-Eransistor receiver. 
Send 8d. stamps for notes. 
MORCO EXPERIMENTAL SUPPLIES 

8 & 10 Granville Street Sheffield 2 
Telephone 27461 

The Radio Constructor 

Bound Volumes 

Attractively bound in blue cloth 

with gold-block spine 

Vol. 11, Aug. 57 to July 58 £1.5.0, p. 1/9 
Vol. 12, Aug. 58 to July 59 £1.5.0, p. 1/9 

Where all issues of a volume are returned 
for exchange 12s. 6d., p. 1/9 

"Easibinders" for temporary or per- 
manent binding 12s. 6d., p. 1/9 

Please note: Indexes are available for Volume 12, 
August 53 to July 59 inc., price 6c/., postage 2d. A 
limited number of indexes are also available for 
volumes 4, 6, 8 and 11 ot the same price. 

DATA PUBLICATIONS LTD 
57 MAIDA VALE . LONDON . W9 
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An important announcement for users of Muilard preducts 

On the 19th January 1960 injunctions were granted by the High Court of 
Justice, Chancery Division, to Muilard Ltd. restraining Bentley Acoustic 
Corporation Ltd. from; 

1 Infringing the "Muilard" trade mark. 

2 Passing off as valves of Muilard Ltd., valves not manufactured by Muilard 
Ltd. 

3 Selling or offering for sale in connection with the "Muilard" name, valves 
not manufactured by Muilard Ltd. 

4 Applying the "Muilard" name to valves so as to pass off inferior valves as 
of the quality marketed by Milliard Ltd. under the "Muilard" trade mark. 

Bentley Acoustic Corporation Ltd. were also ordered to pay agreed sums in respect of damages 
and costs. 

This action was brought by Muilard Ltd. in the interests of the users of their products, and the Company 
wish to give notice that it is their intention to take action against any persons or companies who infringe 
(heir trade marks. 

lilullardl 
MULLARD LIMITED MULLARD HOUSE TORRINGTON PLACE LONDON W.C.I 

IRANSISIOBISED "DO-IHOUBSEir 

tCAR 

RADIO 

f £13.10.® 
Insist on this genuine quality radio you can build your- 
self, buy direct and save £'s. 5 valve superhet, standard 
size, 12 volt. 

MAYKLSTE £4.0.0 

AUTOMATIC LIGHT SWITCH 
Single unit fixed to windscreen switches car lights on 
when dark. Easy to fit. Complete. 

MAYDEX £3.5.0 
CARAVAN EXTENSION SPEAKER 

Quality loudspeaker controls volume and on/off. 
Complete, plus cable at 2/6d. per yard. 

All plus p. & p. Write for details 
MAYRA ELECTRONICS LIMITED 

DEPT. D 551 H0LL0WAY ROAD LONDON NI9 

TWINETTE 
A New Transistor Portable Design 

from 

REPANCO 

Two Transistors only 

Fully portable 
Loudspeaker 7" x 4" 

Long and Medium Wavebands 
Twin Ferrite Aerials 

Provision for External Aerial 

SEND NOW! 1/6 (post free) for easy wiring plans, 
instructions and price list. 

RADIO EXPERIMENTAL PRODUCTS LTD 
33 Much Park Street 

Coventry 
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5/4 deposit 

Piiiislii 

RECORD PLAYER 
CABINET 

R.P.I 

and 19 weekly payments of 3/11 
This contemporary cabinet in 
2-tone grey rexine is ideal for 
the modern home. Added attrac- 
tion is the cream plastic speaker 

fret. Press button lid; lock. 
Fittings for screw-in legi 

Internal measurements 
lUi" x 18" x 8|" deep. 
Takes a Garrard 121 
Mk. 2 or B.S.R. U.A.12: 
9^" x 4^" elliptical 
speaker: any two con- 
trol portable ampli- 
fiers. Carr. & ins. 5/6. 
Cash Price 79/9 

RECORD PLAYER 
B.S.R. Monarch U.A.12. £8.9.6. 
4-speed mixer. Ins. carr. 5/6. Initial payment 9/7 
plus ins. and carr. and 19 weekly payments of 8/5. 

AMPLIFIER Mk. D.2. 79/6 
Printed circuit. Latest design. Dimensions 1" x 2j" 
x 5". A.C. only. Mains isolated. 3-4 watts output. 
Incorporating the latest ECL82 triode pentode output 
valve giving higher undistorted ouput. Volume and 
tone controls. Knobs 2/6 extra. P. & P. 2/6. 
ELLIPTICAL SPEAKER 9^" x4i" 19/6 P.&P.2/9 

a /LF 6001/3 
DUKE & CO 621/3 ROMFORD RD. MANOR PARK E12 

Send for a FREE catalogue 

SMITH'S of Edgware Road 
^910 GOLDEN JUBILEE YEAR i960 

BLANK CHASSIS 
Precision made in our own works from commercial 
quality half-hard aluminium of 16 s.w.g. (1/16") thick- 
ness these chassis go all over the world (and off it— 
in rockets!). Same day service for ANY SIZE, to 
nearest 1/16" and up to 17" of straightforward two, 
rhree or four-sided chassis. Orders for specials dealt 
with promptly if sent with clear instructions. 
SOLDERED CORNERS. While these chassis, 
owing to their thickness, hardness and efficient 
folding, will carry components of considerable weight 
and normally require no corner strengthening, we 
can do this, if required, by a special soldering tech- 
nique at 6d. extra for each corner. 
FLANGES, i", |" or ?" flanges (inside or outside) 
6d. extra for each bend. 

PRICE GUIDE (normal chassis only) 
Work out total area of material required, including 
waste, and refer to table below; 
48 sq. in. 4/- 176 sq. in. 8/- 304 sq. in. 12/- 
80 sq in. 5/- 208 sq. in. 9/- 336 sq. in. 13/- 

112sq. in. 6/- 240 sq. in. 10/- 368 sq. in. 14/- 
144 sq. in. 7/- 272 sq. in. 11/- and pro rata 

Post 1/3 Post 1/6 Post 1/9 
Discount for quantities. Trade enquiries invited. 
Spray finish arranged for quantities of 25 or over 
PANELS. The same material can be supplied for 
panels, screens, etc. Any size up to 3ft at 4/6 sq ft. 
(sq. in. x |d.). Post, up to 72 sq. in. 9d., 108 sq. in. 1/3, 
144 sq. in. 1/6, 432 sq. in. 1/9, 576 sq. in 2/-. 
287/289 EDGWARE ROAD LONDON W2 

Telephone PAD 5891/7595 

Get theae 

o I/) C 

CN 

sr 
6 

WIRING 0^ 
T.R.F. Circuits 
Battery Circuits 
Portable Circuits 
S'het Circuits 

Single Valve FM Tuner, 2 Valve FM 
Complete Set. Same on Printed 

Circuit, etc., etc. 
Postage I/- (stamps) 

OSMOR COILS are regularly used and recommended 
by designers writing in "Practical Wireless," "Wireless 
World" and "Radio Constructor." Why not follow 
the experts? 

"Q COILS" . POTTED ^ FM 
All ranges # COILS * COILS 

SPEAKER CROSS-OVER COILS 
TAPE ROD 
COILS # AERIALS 

SUB MINIATURE COILS 
COILS and I.F.s for MIDGET I.F. TRANS 
Transistor Circuits With ferrite cores 

418 Brighton Road 
South Croydon 

Telephone CRO 5148/9 

For Safety's Sake 
use 

^AVO Prodclips 

Patent No. 748811 

... with Trigger-Action Spring-Loaded Clips 
PRESS TRIGGER TO OPEN 

RELEASE TO GRIP 

Safety first every time with these patented 
spring-loaded AVO Prodclips. 
Cleverly designed for use as insulated prods they are 
invaluable for reaching and holding test points which 
are difficult of access. 
Suitable for use with A voMeter, Multiminor and Avo 
Electronic Test Meter Leads Post Free 15/_ per pair 

XXD AVOCET HOUSE 
92-96 VAUXHALL BRIDGE RD., LONDON, SW1 

Victoria 3404 (12 lines) 
A Member of the Metal Industries Group of Companies 
2PC 
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Terrific performance-Remarkable size-Staggering value----| 

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

THE TouRiSt portable 
light-weight Battery Radio. Size only 8" x 5?" 
x 4", weight 3jlb. Uses B.114 Battery, 8/- extra. 
2 WAVEBAND—4 LOW CONSUMPTION 
VALVES "96" SERIES—FERRITE ROD AERIAL 
Receiver Components Kit 57/6 P. & P. 1/6 
5" Speaker and o/p Trans. 71/- P. & P. 1/6 
Set of 4 Miniature Valves 36/- P. & P. 9d. 
Cabinet, Dial and Knobs, etc. 22/6 P. & P. 2/- 

c 

MAINS 
UNIT KIT 

45/- P. & P. 1/6 
COMPLETE KIT 

ONLY £6.10.0 
Post Free 

Latest circuitry, A.V.C. and 
neg. feedback. Instruction 
Booklet 1/6 (Free with Kit). 

RECORD PLAYER BARGAINS 
All Brand New and Latest 4-sp. Models 

SINGLE PLAYERS. B.S.R. (TU9) 90/-; Collaro 
(4/564) 6 gns.; Garrard (4SP) £7.10.0; Garrard 
(TA Mk 2) £8.19.6. Carr. and ins. 3/6. 
AUTO CHANGERS. B.S.R. (UA8) £6.19.6; 
Collaro (Conquest) £7.19.6; B.S.R. (UA12) with 
stereo and monaural cartridge, 10 gns. Garrard 
(RC121 /4D/Mk 2) plug in head and stereo adapted, 
10 gns. Carr. and ins. 4/6. Garrard GCS/10 stereo 
head £2 extra. Replacement Sapphire Sty.li available 
all units. 

RE-GUNNED TV TUBES 
new budget prices 

. and now 12 months guarantee! 
All tubes rebuilt with new heater, 
cathode and gun assembly-reconditioned 
virtually as new: 
12"- £6, 14"-£7, 17"-£8.10.0 etc 
10/- part exchange allowance on old tube 
Corr. and ins. 10/- Comprehensive Stocks—quick delivery 

BAND III TV CONVERTER 
180 Mc/s-205 Mc/s (Channels 6-13) 

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 (18 dB) 
over standard circuits, built-in power supply a.c. 200- 
250V. Dimensions only 6^" 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 
Recommended Addition—Bend I/Band III changeover 
switch and B.B.C. aerial socket fitted and wired 
internal with converter 8/- extra. 

Est 

COAX 80 ohm CABLE—Stand, i" diam. 
Low Loss Semi-Air Spaced AERAXIAL, polythene ins. SPECIAL REDUCED PRICES 

20 yds 12/4, P. & P. 1/6; 40 yds 22/6, P. & P. 2/-; 
60 yds 32/6, P. & P. 3/-. All other lengths 8d. yd. 
Coax Plugs 1/-, Coax Sockets 1/-, Couplers 1/3 
Cable End Sockets 1/6, Outlet Boxes 4/6. 

C.R.T. Heater Isolation Transformers 
New improved types—mains prim. 200/250V tapped 
All isolation transformers now supplied with alter- 
native no boost, plus 25%, and plus 50% boost taps, 
at no extra charge. All standard individual voltages 
available: 2V 2A-13V 0.3A (as previously advertised) 

each 12/6 P. & P. 1/6 
Small size and tag terminated for easy fitting 

LOUDSPEAKERS. P.M. 3 ohm, 2i" Plessey. 17/6; 
34" 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/-; 12" Plessey, 30/-. 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 (Contemp. pattern) 
12" x 12", 2/-; 12" x 18", 3/-; 12" x 24", 4/-, etc. 

VOLUME CONTROLS 
Log. or lin. ratios, 10,000 ohms-2 Megohms. Long 
spindles. 1 year guarantee. Midget Ediswan type 
14" dia. No sw. 3/-, d.p. sw. 4/6. 
TWIN GANGED CONTROLS, i Meg. £ Meg. 1 Meg. 
less sw., each 8/9. 

SPECIAL OFFER 
8" P.M. SPEAKER (3 ohms) 

Ex-manufacturer's Units: Rola, W.B., Celestion, etc. 
All reconditioned and guaranteed. Ideal extension 
unit. Bargain, 7s. 6d., carr. 1s. 6d. 

7 VALVE AM/FM RADIOGRAM CHASSIS 
BARGAIN OFFER MANUFACTURERS SURPLUS 
Latest type ECC85 series valves with 3 watt EL84 Output 
Med., Long and V.H.F. Wavebands with Switched Gram 
Position. Magic Eye Tuning. Illuminated glass dial 11-fc" x 
3i". 4 controls. Chassis size 13^" x 6^" x 7j" ht. A.C. 200/ 
250V. Aligned and tested ready for use. Carr. £13.10.0 
and ins. 5/-. Complete with 4 knobs-walnut or ivory to choice. 
P.M. speakers only required, 8" 20/-, 10" 25/-. TRANSISTORS—BVA 1st Grade 
Mazda XB102, XB104, each 10/-. XA103, 15/-. XA104, 
18/- G.E.C. GET3, 10/6, etc. OA81, 3/6. GEX34, 4/-. Mfrs. surplus (recommended and 

tested perfect). OC71, OC72, each 
7/6. OC45 ,12/6, OA70. 3/-. 

CAR RADIO KIT. This popular Hybrid printed 
circuit 12V Car Radio as recently featured in The Radio 
Constructor is now available. filiQA P' &-.f; Complete Kit incl. Speaker ONLY tlX. 17.0 3/6 
Comprehensive Instruction Booklet 3/6 (free with kit) 
VALVES—NEW REDUCED PRICES. 1R5, 1T4 
7/6; 1S5, 7/6; 3S4, 3V4, 8/-; 5Z4, 9/6; DAF96, 9/-: 
DF96, 9/-; DK96, 9/-; DL96, 9/-; ECL80, 10/6; ECL82, 
11/6; EF80, 9/6; EF86. 13/6; EF91, 8/6; EL84, 9/6; EY51, 
10/-; EY86, 10/-; EZ80, 7/6; MU14, 9/6; PCC84, 10/6; 
PCF80, 10/6; PCF82, 10/6; PCL83, 12/6; PL81, 12/6; PL82, 
9/6; PL83, 11/6; PY80, 7/6; PY81, 9/6; PY82, 7/6; U25. 
12/6, etc. Send for list. 
SPECIAL. 1R5, 1T4, 1S5, 3S4 or 3V4, per set, 27/6; 
DK96, DF96, DAF96, DL96, 35/-; 6K8, 6K7, 6Q7, 6V6, 
5Z4 or 6X5, 35/-. Hour5 9 a m _6 p m f ^ Wed. 

APRIL 1960 

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., lib 1/1 21b 1/6, 51b 2/-, 10/fa 2/9. 
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Multi - Purpose 

VALVE FILAMENT TESTER 

★ 
★ 

MODEL VT41 

Pocket Size 
Battery operated 

GIVES INSTANT 
CHECK OF 

All TV and Radio 
Valves and Fuses. All 
pilot lamps. Circuit 
Continuity. Built-in 
7 and 9 pin Valve 
Straighteners. Built- 
in Battery Test. 

Finished in black hammer 
case wich gold front panel. 

Complete with 
/ internal bat- / m teries and 

ready for use. From your local dealer or if 
in difficulty order direct: 

. :V,. 

With this revolu- 
tionary instrument 
you can test a wide 
range of radio parts. 
All components 
tested shown "good" 
or "faulty" on panel 
indicator. 

EAGLE PRODUCTS (o.,, <u, 
Eagle Works . Coptic Street . London . WCt 

12" Speaker and 5" Tweeter with coupling conden 
ser by leading maker, 75/-. Less than half list price. 
New and Boxed Coilaro Conquest 4-speec 
Record Auto Changers. 200/250V A.C. £7.19.6 
P.P. 5/- or B.S.R. ditto, £6.19.6. P.P. 5/-. 
Mains Transformers. Input 200/250V. Output 
tapped 3 to 30V 2A or 5, 11, 17V 5A. Each 24/6. 
F.W. Metal Rectifiers. 12/6 volt 1A, 7/6; 3A, 13/-; 
4A. 17/6; 6A, 27/6. 
Mains Transformer and Rectifier, giving 12V 1A 
d.c. output. 19/6. Ideal for model supply. 
Relays. We hold large stocks. Any contact com- 
bination and operating coil voltage supplied from 3/—. 
Special Offer. 6V relays with 4-make contacts, 61-, 
2 for 11/6, 3 for 16/-. 
Key Switches from 3^-. 
Very powerful Geared Small 12V D.C. Motors. 
Instant Stop. 3" x If", 16/6. 
12" P.M. Speakers. 3 ohm, 32/6. 
Toggle Switches d.p.d.t. 3/-. Micro Switches, M. & 
B. 5/6 
Nickel Nife Batteries. 1.2V 2.5A. Size 3" x 2f" 
x1". Practically everlasting. 6/-or 3 for 16/^-, 4, 21/-. 
Army Morse Keys. 3/-. 
Lightweight H.R. Phones. 17/6. 
H.S. Twist Drills. Chrome Vaoadium Steel. Set 7, 
rV'-f"- 4/-, also Full Size in Pkstic Wallet 6/-. 
5" Side Cutters. 5/-. 5" Plated Round Nose Tapered 
Pliers 5/-. Pocket Neon Testers with retractable Screw 
Driver 5/-. 1" Flat Nosed Tapered Pliers 8/6. 

A// items post paid, new and guaranteed 
USTS SENT ON REQUEST 

Post orders only to 
THE RADIO & ELECTRICAL MART 
29 STATION APPROACH SUDBURYTOWN 

WEMBLEY MIDDX 

ERSIN MULTICORE 

SOLDERS 
Wherever pre- 
cision soldering 
is essential, 
manufacturers, engineers and 
handymaa rely on mulucorb. 
There's a multi- 
COM SOLDER JUSt 
made for the job 
you have in 
hand. Here arc 
some of them. 

ERSIN 
MULTMOftE Contains 5 cores 

of extsa-active 
non-corrosive Grtin FIok. Pre- 
vents oxidation 
and cleans sur- 
face oxides. 
SIZE 1 CARTON 

5/- 

SAVBIT TYPE 1 ALLOY 
A specially 
formulated alloy 
to reduce the 
wear of solder- 
ing iron bits. 
Contains 5 cores 
of non-corrosive 
Ersin Flux and 
is ideal for all 
soldering pur- 

SIZE 1 CARTON 5* 
Available in three specifications 
Bib WIRE STRIPPER 
AND CUTTER 
Strips insulation 
without nicking wire, 
cuts wire cleanly, 
splits extruded 
flex 5/6 each 

The Home Constructors Pack, containing 19 ft. 
of 16 s.w.g. 60/40 alloy is available at 3/6d. 

MULTICORE SOLDERS LTD., 
MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. 

(BOXWOOD 3S36! 

REPANCO 

TRANSISTOR AMPLIFIER 
AND 

FEEDER UNIT CIRCUITS 

Envelope of theoretical and practical 
layout diagrams for; 

350/500 milliwatt Transistor Amplifier 
Simple TRF Band Pass Feeder Unit 
Medium wave TRF Feeder Unit with 

R.F. Stage 
Medium and Long wave Unit with RF 

Stage 
Medium and Long wave Superhet Feeder 

Unit 
Microphone Pre-amplifier 

Send now 2/- (post free) for envelope 

RADIO EXPERIMENTAL PRODUCTS LTD 
33 MUCH PARK STREET COVENTRY 
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CJLYNE RADIO LTD 

Specialists in Equipment for 
Home Construction 

ALL POST ORDERS AND CORRESPONDENCE TO 
162 HOLLOWAY ROAD • LONDON N7 
 NOR 6295/6/7  
18 TOTTENHAM COURT RD. LONDON Wl 

MUS 5929/0095 
99 CHEAPSIDE • LONDON EC2 

MON 6860 
TWO-TRANSISTOR 

PERSONAL PORTABLE 

This is an amazing little 
receiver with built-in aerial, 
and small enough to be held 
in the palm of the hand. 
Medium wave reception at 
wonderful volume. Supplied 
with drilled chassis and 
colour coded components. 
Easily assembled with the aid 
of the easy-to-follow assem- 
bly instructions provided. 
Total cost of all necessary 
components, including tran- 
sistors, deaf-aid earpiece, 
wiring wire and even solder. 
ONLY 69/6 plus 1/6 F. & P. 
Parts price list and Easy 
Lay-out Plans 2/- post free. 

New! New! The "Wavemaster" 
7-Transistor Luxury Portable 

400 milliwatts output 
To build yourself! Medium and Long Waves 
—Push-Pull Superhet A.V.C. Perfect Car 
Radio reception. Size 10" x 6|" x 4^" at 
base tapering to 4" at top. Very attractive 
two-tone Vynide covered cabinet with 
cream and gold printed escutcheon plate, 
cream and gold knobs, handle and cabinet 
fittings. Weight complete with long-life 
Tj volt battery—4^ lb. Mazda high-grade 
transistors throughout, high-flux 7" x 4" ' „ f 
elliptical speaker, slow motion tuning,co-axial - ./ 
socket at rear for direct connection to car radio aerial. Improved receH>i^.i by 
use of seven-section plated telescopic aerial disappearing into cabinet when closed, 
34" above cabinet when fully extended. Construction simplified by bakelite 
chassis board with the following components already mounted: i.f. transformers 
(3), oscillator coil, trimmer bank, output transformer, interstage transformer, 
aerial brackets and earth bar. SPECIAL INCLUSIVE PRICE for all required com- 
ponents, full assembly instructions—nothing more to buy—is £10.19.6 plus 3/6 
P. & P. Alignment service available. Full assembly instructions and individually 
priced parts list, all of which are available separately 2/6 post free. 

New City Branch now open at 
99 CHEAPSIDE EC2 

Midway between Bank, Mansion House 
and St. Paul's Stations, and no more 
than one min. from each. Mon. to Fri., 
9 a.m.-6 p.m. Sat. 1 p.m. 

IMlf! 
The Jufiter 
Stereophonic 

I 4,, Amplifier and 
vBaiMI Pre-Amplifier 

This well-known Jason 
design, reproduced 
here in booklet form, 
consists of a main stereo 
amplifier and a stereo 

pre-amplifier design, complete with circuits 
and point-to-point diagrams, illustrations, 
and a chapter on setting up the equipment 
once construction is completed. An intro- 
ductory chapter deals with such matters as 
The Difference in Level and Phase, Stereo 
on Tape and Disc, and Stereo on Radio, etc. 
28pp, plus laminated plastic cover 
Price 2s. 6d., postage 4d. 

The Mercury 
Switched 

FM Tuner 

In this Jason design, 
the r.f. and frequency 
changer stages are sup- 
plied as a built and 
tested unit by the 
manufacturer, this being described with 
circuit diagram. The constructor com- 
pletes, to the published design, the i.f., 
limiter, and discriminator stages, the result 
being the Mercury Switched FM Tuner. 
Drilling details, voltage tables, and much 
other useful information is also given. 
20pp, plus stiff card cover 
Price 2s., postage 2d. 

DATA PUBLICATIONS LIMITED 57 Maida Vale London W9 
Telegrams DATABUX LONDON Telephone CUNningham 6141/2 
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TELETRON MINIATURE TRANSISTOR 42/. 
Superhet coil kit (os illustrated) ' 

470 kc/s I.F. Transformers and Oscillator coil in 
screening cans f" x J" dia. Dual wave Ferrite 
rod aerial SJ" x dia. Designed for the 
TRANSIDYNE miniature superhet receiver. 

Descriptive folder with circuit and assembly 
instructions Price 9d. 

TELETRON TAPEJAK 
The first Transistorised 
Radio Tuner, specially 
designed for use with 

Tape Recorders. Con- 
verts your Recorder to 
a high quality Radio 
receiver. Direct record- 
ing on Tape. S"* 3J"xlf 

High Sensitivity 
Twin tuned circuits 
Pre-setting for 

MW Programmes 
• Fxd. tuned for 1500 M 

• Switched prog, selector. • Self Powered 
fC q « Tested and ready for use 
W-T-U Battery extra 

FERRITE ROD AERIALS Wound on high permea- ^  
bility Ferroxcube rod. Medium wave, FRM 4' x fl "f 
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 LIMITED 
112b Station Road . Chingford . London E4 Telephone SIL 0836 

1R5 
1S5 
1T4 
3S4 
3V4 
5U4G 
5Y3GT 
5Z4G 
6AM6 
6AL5 
6AT6 
6BA6 
6BE6 
6BR7 
6BW6 
6J5G 
6J7GT 
6K7G 
6Q7G 
6SL7GT 81- 
6SN7GT 8/6 

7/6 
7/6 
61- 
7/6 
81- 
7/6 
8/6 
9/- 6/9 
5/6 
7/6 
8/6 
7/6 

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

6V6G 7/6 
6X4 7/6 
6X5 G 7/6 
12AH8 10/6 
12AT7 7/6 
12AU7 7/6 
12AX7 91- 
12BH7 10/6 
12K7GT 8/6 
12K8GT13/6 
12Q7GT 8/6 
25A6G 10/6 
25L6GT 91- 
35Z4GT 8/6 
35L6GT 9/6 
53KU 11/6 
807 6/9 
5763 10/6 
DAF91 7/6 
DAF96 8/- 
DF91 7/6 
DF96 8/- 

DH76 
DH77 
DK91 
PY82 
DK96 
DL92 
DL94 
DL96 
EB91 
EBC41 
EBF80 
ECC81 
ECC82 
ECC83 

ECH42 
ECL80 
EF41 
EF80 
EF91 

GUARANTEED 
8/6 EF92 5/6 
7/6 EL41 91- 7/6 EL84 10/6 
7/- EL91 7/6 
8/- EY51 9/6 
7/6 EZ40 6/6 
81- EZ80 6/6 
81- EZ81 71- 5/6 PL81 13/6 9/6 PL82 10/6 

10/6 PY81 8/- 
7/6 PCC84 10/6 
7/6 PCF80 10/6 
7/6 PCF82 11/- 

10/6 PCL82 10/6 11/- U76 8/6 
10/6 UBC41 10/- 
8/6 UCH42 10/6 
9/6 UF41 10/- 8/6 UL41 81- 81- UY41 81- 
8/9 W76 8/6 

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 

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, DkW 
DL92, DL94, any four, 27/6 per set 
P.P. Op. Transformers. MR 3-15 ohms for EL84, 6V6, 

6BW6, etc., 18/6; 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 15VV, 90/- 
Coaxial Cable. 75 ohm stranded, 8d. yd; semi-air 

spaced, 9d. yd; screen cable single and twin, 9d. yd 
Coaxial Plugs 1/- each; Sockets 1/- each ^ f _ ^ 71y 

  P. and P. 9d. to £1; 1 /6 to £2; over £2 post free. C.O.D. 2/6  —  
R* COOPER G8BX 32 SOUTH END CROYDON SURREY CR<9i86ON 

Valveholders. 4, 5, 7 pin English and U.S.A. B7G, 
B9A, 10, M0, B8G, 9d. each; B7G, B9A with screening 
can, 1/6; B12A, 1/3. Aladdin formers with core, 
8d. each 

Scotch Boy Recording Tape, 1,200ft reels, 27/- 
Jack Plugs, miniature standard, 3/-; Sockets 3/- 
2-Gang Condensers, 0.0005(xF small si2:e 7/6 
I.F. Transformers, 465 kc/$, small size, 7/6 pair 
Capacitors, small mica, 5% 1pF to 100pF, 8d.; 120pF 

to 1,0O0pF, 9d.; 1,000V wkg. .01, .0015, .0025, .004 
.005[xF, 1/- each 

Crystal Diodes, G.E.C,, 1/6 each 
Headphones, lightweight, 4,000 ohm, 16/6 pair 
Ceramic Capacitors, close tol. 500V for V.H.F., 9d. 
Paper Capacitors, tubular, 0.01 u.F 1,000V, 1/— 01 to 

0.5(xF 500V, lOd. 
Paper Blocks, 4{j.F, 1,000 wkg., 3/6 
Rectifiers, contact cooled, 250V 50mA, 7/6; 85mA. 9/6 
Reaction Condensers, .0001, .0003, .0005aF, 4/6 each 
Heater Trans. 200/240V, 6.3V, 1.5A, 7/6 
Resistors, ^ and ^W, insulated, 4d. and 6d.: 1 W, 8d 

6W W.W., 1/-; 10W, 21- 
Electrolytics. Wire ends. 25/25V, 1/6; 50/50V. 21-' 

12/50V, 9d.: 8/450V, 2/-; 16/450V, 2/9; 16/500V, 316' 
32/450V, 4/-; 8+8/450V. 4/6; 8-f16/450V, 4/6; can 
types: 16/450V, 3/6; 16-|-16/500V, 6/-; 32/500V, 6/6; 
32/450V, 6/6; 20+20/450V, 4/6; 64-M20/275V, 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., 21-; s.p.d.t., 3/3- 
d.p.s.t., 3/6; d.p.d.t., 4/- 

Chokes, 80mA, 15H, 8/6; 100mA 10H, 10/6; 150mA 
10H, 14/6 

Solder, Multicore, 4d. yd; Sleeving 2mm, 3d. yd 
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OUR SALE CONTINUES 

with lowest ever prices 
(a) Prices shown are only examples from 

large stocks. 
(b) Intending purchasers are asked to 

send s.a.e. and list of requirements 
leaving space for prices. 

Assorted Resistors, 6/- for 50; or selected 
to your choice, 2/- dozen. Hi Stabs, from 
4d. each. Subminiature Electrolytic 
Capacitors, 2/6 each. Diodes (glass), 9d. 
each. Transistors, from 4/6. Valve Bases, 
from 6d. Lightweight Soldering Irons, 
18/-. Paper and S/Mica Capacitors, from 
6d. Electrolytics, from 1/-. Reaction 
and Tuning Capacitors, from 2/9. Sub- 
miniature Components, Coils, etc., etc. 

(All subject to remaining unsold) 

R. FAGELST0N 
Mail Order 

46 HARDWICKE RD LONDON N13 

A 

FIRST 

COURSE 

IN 

WIRELESS 

by "Decibel" 4th edition 
Illustrated 

The fourth edition of a non-technical 
introduction to radio. It has been gen- 
erally revised and also a new chapter 
has been added covering transistors 
which now replace thermionic valves 
for many applications. 

Price IZ/6 net 
FROM ALL BOOKSELLERS 

PITMAN 
Parker Street Kingsway London WC2 

Powerful! Personal! Portoble! 

Sturdy metal case 
No holes to drill 
Detachable rod 
aerial 
All batteries self- 
contained 
Can be built in 1 
hour 
Covers medium 
waves 

if Loud clear 
tone 
Selective tuning 

if All parts are 
sold separately 

FOR 
ONLY 35- 

m 

This delightful set 
is designed to give 
you a completely 
personal portable 
radio. 
Bronze-finished case. Ideal for the beach, the 
bedroom, the office—in fact, anywhere. 
Send 2/- for wiring diagram and component price list 

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

APRIL 1960 

Ask "ARTHURS" First 

NOTE. NEW ADDRESS AT 
125 Tottenham Court Road 

London WC1 
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. 8 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 WC1 
Telephone EUSton 5802/3/4 
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CRYSTAL MICROPHONES 
ACOS 39-1 Stick Microphone with 
Stand (List 5 gns.), 39/6. P.P. 1/6. 
ACOS 40 Desk Microphone with 
built-in stand (List 50/-), 25/-. P.P. 1/6. 

8-INCH RCA SPEAKER 
Brand New in Black Crackle Cabinet. 
With lead. Ideal extension speaker. 
ONLY 45/-. P.P. 2/6. 

CATHODE-RAY TUBES 
(IDEAL FOR 'SCOPES) 

2 A PI 2" 25/- 
VCR139A 21" 35/- 
3BP1 3" 30/- 
3FP7 3" 12/6 
3AP1 21" 30/- 
Mullard DG7/5 2|" 45/- 
5FP7 5" 20/- 
VCR517C 6" 30/- 
VCR97 6" 40/- 
Screens for VCR97 7/6 

P.P. 2/- any type. 
ALL GUARANTEED. 

FREE LIST and Data on request. 

Special Offer of 
MERCURY 
BATTERIES 

1.3 volts, 500mA/H 
Size f" diam. x f" length. 

ONLY 1/3 ea. or 12/- a doz. 
FOR ALL TRANSISTOR WORK 

Continental Transistors 
Direct Equivalent OC44, 15/-. 
Direct Equivalent OC45, 12/6. 

BRAND NEW GUARANTEED 
LIMITED QUANTITY ONLY 

"PRACTICAL TRANSISTOR 
CIRCUITS" 

(Reviewed this issue, page 691) 
14 Circuits for the Home Constructor, 
including data, prices and information. 
1st Edition, 2/-, post free. 

TELESCOPIC CHROME 
AERIAL 

7-Sections, 3ft 6in open; 6in closed. 
Ideal for Portable Receivers. Walkie- 
talkies, Radio Control, etc. 12/6. P.P. 1/- 

CRYSTAL MICROPHONE 
INSERTS 

Latest ACOS 19-4, 2" round Hi-Fi 
Insert, 14/—. P.P. 6d. 
ALSO: 
"LY' square or round, 7/6. P.P. 6d. 
ACOS 6-9, 2" round, 12/6. P.P. 6d. 

square, 3/6. P.P. 6d. 

SUB-MINIATURE 
TRANSISTOR COMPONENTS 

A SELECTION 
2 mfd. 1^ V.W., 4 mfd. 6 v.w., 30 mfd. 
6 v.w., 2/- each; 500 mfd. 6 v.w., 1/6; 
200 mfd. 3 v.w., 2/3. 
2 p. 2 w. Slide Switch, 2/6; Push- 
button, 1/6. 
Jack Plugs, 4/-; Socket 4/-; with 
Switch, 5/-. 
2Y' Speaker, -fl" deep, 3 ohms, 17/6. P.P. 9d. 
Transistor Holders 3 and 5 pin 9d. 
each, 8/- dozen. 
Perdio Type moulded Cabinet with 
gold trimmings. Size 51" x 3^" x ly" 
(Red or Blue), 12/6. P.P. 9d. 
Sub-miniature Magnetic Microphones 
(List 30/-), 15/-. each post free. 

VALVE REDUCTIONS 
(WHEN PURCHASED IN SETS) 
TP25, VP23, HL23/DD, PEN25 

(or QP25)   25/- 
1A7GT, 1N5GT, 1H5GT, 1C5GT 

(or 3Q5GT)  35/- 
X66, KTW61, DH63, KT63, U50 30/- 
6K8G, 6K7G, 6Q7G, 5Z4G, 

6V6G 32/6 
IRS, 1S5, 1T4, 1S4 (or 3S4 or 

3V4)  25/- 
DK96, DF96, DAF96, DL96 ... 35/- 
6K8G, 6K7G, 6Q7G, 25L6GT, 

25Z5 (or 25Z6G)  35/- 
12K8GT, 12K7GT, 12Q7GT, 

35Z4GT, 35L6GT (or 50LGT) 40/- 
12SA7GT, 12SK7GT, 12SQ7GT, 

35Z4GT, 35L6GT (or 50L6GT) 32/6 
P.P 1/- per set of valves 

TYPE 38 
TRANSMITTER/RECEIVER 

Complete with 5 valves. In new con- 
dition. These sets are sold without 
guarantee, but are serviceable. 

7 to 9 Mc/s 22/6 P.P. 2/6 
Headphones 7/6 pair. Junction Box 
2/6. Throat Mike 4/6. Canvas Bag 
4/-. Aerial Rod 2/6. 

TRANSMITTER / RECEIVER 
Army Type 17, Mark II 

Complete with Valves, High Resistance Head- 
phones, Handmike and 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 communications. 

BRAND NEW 45/- P.P. 5/-. 
44-61 Mc/s. Calibrated Wavemeter for same, 

10/- extra. P.P. 2/- 

Limited quantity 
(for transistor 
radios) sub- 
miniature controls. 
5kQ. 10kQ and 
20kQ, with switch 
List 12/6. Our 
price 5/- ea. p.p. 
6d. 5kCl, 10kQ 
and 20kQ less 
switch. List 12/6. 
Our price 3/- ea. 
p.p. 6d. 

Transistor 
components a 

speciality 
Send for free lists 

: 

I 

is Size 10x10 x 4 . 

SHORT-WAVE RADIO 
-fc- 3 Wavebands (10 to 550 metres)—650 

kc/s to 2 Mc/s, 3 to 11 Mc/s, 11 to 30 Mc/s. 
5-valve Marconi Superhet. 

* A.C./D.C. 200 to 250V mains. 
7" x 4" Speaker; Gram, input. 
Slow-motion Drive. 

now £6.15.6 p .P. 3/6, incl. Speaker 
OR COMPLETE IN PORTABLE CABINET. 

£7.12.6. P.P. 4/-. 
★ ALTERNATIVE MODEL MEDIUM, LONG 

AND SHORT WAVEBANDS. 
THE WORLD IN YOUR HOME — 

SEND 6d. STAMP FOR FREE LISTS 
BY RETURN OF POST 

VALVES : CHOKES : METERS : TUBES : TRANSISTORS : MAINS TRANS. 
SWITCHES : CONTROLS : TEST UNITS : QUARTZ CRYSTALS : SOCKETS 
VIBRATORS : CONDENSERS : AUDIO TRANS. : MINIATURE COM- 

PONENTS ; SURPLUS EQUIPMENT. ETC., ETC. 

HENRY'S RADIO LTD * 5 HARROW ROAD • LONDON W2 
Opposite Edgware Road Tube Station. PADdington 1008/9 OPEN MONDAY to SAT. 9-6, THURS. 1 o'clock 
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CONTINENTAL-6 
Medium and Long Wave Full Tuning, 
■fa Plessey Printed Circuit 

6 "Top Grade" Ediswan Tran- 
sistors 
5" High Fidelity Speaker 
400mW Push-Pull Output 
Internal Ferrite Aerial 
Slow Motion Tuning 

■jlf Full Instructions 
Printed Circuit marked 
with Component Numbers 

ir ALL COMPONENTS 
GUARANTEED 

•fc Double Tuned IFs 
All components available separately. 
Send for descriptive leaflet and 

prices. 
CALL FOR DEMONSTRATION 

Entirely New Design in Transistor Portable Radios! 
Combined Portable/Car Radio 

For Style, Quality Performance and Value for Money. 

Total Cost of all Components 
£11.10.0 

including Cabinet, Battery, 
Transistors, Car Radio, AVC 

and all necessary items 
A highly sensitive and selective 
portable fully tuneable on medium 
and long waves. Performs equally 
well as a car radio. Low running costs, 
good looks and care of construction 
combine to produce a radio equal to 
any commercial receiver in the 20 gns. 
class. (Size 9£,, x 7" x 3^" Weight 4 lb.) 

All Components for the Popular "TRANSISTOR 8" £10.19.6 p.p. 2/6 Free Booklet 

M A| O R — 1 
(Two-Transistor Pocket 
Radio) 

4-stage reflex 
Medium wave; tunable 
Very sensitive 
No aerial or earth 
Complete layout 
Over 6 months on one 
battery 

* 4^" x 3" x U" 
Weight only 4 ozs. 

•Jif Personal phone 
TOTAL COST 69/6 P.P. 1/6 

NEW BOOKLET FREE: All components sold separately. 
(Beware of imitations.) 

GOOD RECEPTION ANYWHERE! 
—IDEAL EASTER PRESENT 

MAJOR — 3 (Three-Transistor Radio) 
-fc 5-stage Refl ex 

Circuit 
No Aerial or Earth 
Min. Volume Con- 
trol 
3 Ediswan Tran- 
sistors 

■^■Medium Wave 
Tuning 
Size 45" x 3" x H" 

(As described in R.C., Sept. '59) Personal phone 
Total Cost 87/6 P.P. 1/6 NEW BOOKLET FREE 
FANTASTIC OUTPUT, TERRIFIC RECEPTION 

GUARANTEED ANYWHERE 

RED-SPOT TRANSISTORS 5/- each WHITE-SPOT 7/6 each 
NEW FREE LIST ON REQUEST FULLY GUARANTEED 

3 TRANSISTOR HEARING AID 
High-gain circuit with built-in crystal microphone and 
battery. Includes miniature earphone. Size 3" x 2" x f". 
All components, 89/6. P.P. 1/-. 

SQUARE WAVE GENERATOR 
New circuit; 8 kc/s output; 15 volt supply. Ideal for 
amplifier response checking. All components, 20/-. 
P.P. 1/-. 

2 WATT OUTPUT TRANSISTOR AMPLIFIER 
For connection to any battery portable to give up to 
2W output. Works from 12V battery. Ideal for car 
radio use. Size 4^" x 3" x 2^", uses power transistor. 
All components (less speaker), 52/6. P.P. 2/-. 
Built and tested (less speaker), 65/-. P.P. 2/-. 
Ideal for use with Continental, etc. 

250 mW PUSH-PULL OUTPUT AMPLIFIER 
For use with any 2, 3 or 4 transistor, earpiece or head- 
phone radio to give room filling volume on 3" speaker. 
All components including 2-Ediswan transistors, speaker, 
battery, special input socket to take earpiece plug, 
cabinet, etc., 59/6. P.P. 1/6. 
Ideal for use with Major-2 or Major-3. 

RF AND IF SIGNAL GENERATOR 
Harmonic output 450 kc/s to 5 Mc/s or more. Ideal for 
alignment of IFs and RF sections, etc., of radio receivers. 
All components, 25/-. P.P. 1/-. 

RF, IF AND AUDIO SIGNAL TRACER 
Ideal signal peaker or quick fault-finder for receivers, 
amplifiers, etc. Size 4j" x 3" x 1^". All components, 
with'phones, 37/6. P.P. 1/6. Less'phones, 32/6. P.P. 1/6. 

TRANSISTOR TRANSMITTER 
1.8 to 2 Mc/s coverage. 3 transistors unit size 4?" x 3; 1£" 
Range on 3-section rod aerial up to 300 yards. Includes 
built-in microphone , battery and 3-section rod aerial. 
All components, 57/6. P.P. 1/6. 

27 Mc/s RADIO CONTROL RECEIVER 
3-Transistor regen. circuit. Size 2" x I5" x 1£". Weight 
with batteries, 1? oz. Uses SB305 transistor. Multi- 
channel reed operated. All components (less reed), 
50/- P.P. 1/-. 

address 

ALL PARTS SOLD SEPARATELY; FULL AFTER SALES SERVICE; ALL 
RECEIVERS AND UNITS ARE EASY TO BUILD: TECHNICAL KNOWLEDGE 
NOT REQUIRED: TRADE ENQUIRIES INVITED ON ALL UNITS AND 
COMPONENTS. DEMONSTRATION MODELS ALWAYS ON VIEW 
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EDDY'S OfOiiM) LTD 
172 Alfreton Road • Nottingham 

* 

HUGE PURCHASE! 
TRANSISTORS 

Red Spot 4/6 each, doz. lots 4/- each 
White Spot 6/6 each, doz. lots 5/9 each 

Postage and Packing 6d. 
* 

LUXEMBOURG EXPANDING AERIALS. Com- 
pact and easy to fit. No technical knowledge required. 
Greatly improve reception. 3/11, post 6d. 
DIMMER SWITCHES. Ideal for train speed regu- 
lators. 1/11, post 6d. 
THROAT MIKES 1/- each, post 6d. Could be used 
for electrifying musical instruments. 
CRYSTAL SETS. Complete 2-wave bands. High gain. 
Good quality. 19/11, post and packing 2/- 
HEADPHONES. High resistance to suit above 
crystal sets. Good quality. 12/11 pair, post and packing 

SPECIAL OFFER 
CAR RADIO KITS. 7 transistors. Long and 
Medium wave. 2 watts output r.f. stage and auto- 
matic gain control. 6 or 12 volts. Complete with 
cabinet 10? gns. Speaker extra 17/11, post and 
packing 5/-. (Please state voltage.) Size 7j" x 7j,/ 
x 2^". 

HEADPHONE CORDS. 6ft. 1/11 pair, post 6d. 
SPEAKER GOLD GRILL. 6£" x 4" 1/- each, post 6d- 
GERMANIUM DIODES 9d each, 8/- doz., post 4d. 
CONDENSERS. Tubular wire end (not ex-Govt.), Sij-F 450V 1/9; 8-8 450V 2/9; 16u.F 450V 2/9; 16-8 450V 
3/11; 16-16 450V 3/9; 32[xP 45dV 3/9; 32-32 350V 4/-. 
Post 1/-. 
CO-AXIAL CABLE. Air spaced, suitable fringe area v.h.f., etc. Tjd. yard. Cut to any length. Postage 1/3 
doz. yards. 
ALL ABOVE ARE NEW AND GUARANTEED 
SURPLUS NEW AND GUARANTEED VALVES 
DAF96 
DF91 
DF92 
DF96 
DK91 
DK96 
DL94 
DL96 
DM70 
EB34 
EB41 
EBF80 
ECF80 
ECF82 
ECH42 
ECL80 
ECL82 
EF36 
EF37 
EF41 
EF42 
EF50 
EF80 

8/3 
4/9 
3/9 
8/3 
71- 8/6 
7/9 
8/3 
7/6 
1/6 
71- 8/6 

10/6 
10/6 
8/9 
9/6 

10/6 
2/6 
4/- 8/6 
7/6 
1/9 6/6 

EF85 
EF86 
EF91 
EL42 
EL84 
EL85 
EY51 
EY86 
EZ35 
EZ40 
EZ80 
EZ81 
EZ90 
GT1C 
KT33C 
MU14 
PCC84 
PCF80 
PEN36C 9/6 
PEN46 5/- 
PL36 12/- 
PL81 11/6 
PL82 7/9 

71- 11/- 
4/- 
9/6 
8/3 

10/6 
9/6 
9/6 
6/6 
71- 6/9 
8/6 
61- 
7/6 
7/6 
8/- 8/6 
9/- 

PL83 
PY80 
PY81 
PY82 
P61 
UB41 
UL41 
UY41 

8/9 
71- 8/6 

6/11 
2/6 
81- 
7/6 
6/6 

1A7GT 12/6 
1C5GT 10/6 
1D5 9/6 
1H5GT 9/9 
1S5 6/6 
1T4 4/9 
3Q5GT 8/9 
3V4 7/9 
5U4G 
5Z4G 
5Z4M 
6AG5 
6AT6 

5/9 
9/- 12/6 
5/- 7/6 

1N5GT 9/9 
6B8G 2/11 

6BA6 
6BJ6 
6C4 
6CH6 
6F1 
6J5G 
6J5GT 
6J6 
6J7G 
6K7G 
6K8G 
6Q7G 

6/6 
6/6 
3/6 
9/3 
6/6 
2/6 
3/6 
3/6 
7/6 
2/3 
6/6 
7/6 

6SG7MET5/- 
6SN7GT 4/9 
6V6G 5/9 
6V6GT 
12A6 
12AT7 
12AU7 
12AX7 
25A6G 

6/6 
5/6 
61- 
71- 
7/6 
81- 

25L6GT 9/- 
Any parcel insured against damage in transit for only 
6d. extra per order. All uninsured parcels at customer's 
risk. Postage and packing 6d. per valve extra. Over 
£3 free. C.O.D. or C.W.O. only. C.O.D. charge 21— 
extra. S.A.E. with all enquiries. 

HI-FI NEWS 

The Magazine for... 
... The Sound Enthusiast 

• HI-FI NEWS carries regular Con- 
structors' features, reviews of all high 
fidelity and good quality audio equip- 
ment, and articles for both beginners 
and experienced readers. It is well 
produced and illustrated. We think 
you will like it—-but sample it at our 
expense. Send 6d. for a specimen copy. 
Annual subscriptions are 27/6, or 30/- 
with annual index. 

Price 2/- Monthly 

HI-FI NEWS 

99 MORTIMER ST LONDON Wl 

VIDI0 'REBUILDS' 

COST LESS - BECAUSE 

THEY ARE BETTER! 

TOP QUALITY and 

NEW GUN UNITS 

New Alumina 
A Special Service 
Right up to Vidio-high standards, all 
types of re-screened and aluminised 
tubes are available now-immediate 
free delivery 

All Tubes Guaranteed for One Year 

Get full details NOW from 

VIDIG REPLACEMENTS LTD 
HALES ST. DEPTFORD HIGH ST. 
LONDON SE8 Telephone TID 4506 
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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 2j- will be made. Terms: Cash with 
order. All copy must be in hand by the Ylth 
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. 

PRIVATE 
EMIGRATING. AR88D, £37 10s.; Philips tape 

recorder, list £41, complete mike and tape, used 
eight hours, £29 10s. Double beam oscilloscope, 
£15 10s.; W1191, £5; Weemegger, £8; Hartley 
speaker, unwrapped, £10; Decade box, £2 10s.; 
RA10, £4 10s.; electric food-mixer, £3 10s.; //2.5 
lens, £7 10s,; wide angle lens, £5.—Byrne, Jersey 
House, Eye, Peterborough. 

NEEDED URGENTLY. A schematic and informa- 
tion on the Transmitter-Wireless Set No. 12 Mk. II 
Sender—will pay absolute top price—send to Mr. 
Howard.—D. Ryder, Jr., W1WQH (U.S.A.), 48 
Kenton Road, Kenton, Middlesex, with suggested 
price. 

QUANTITY surplus components for sale, stamp for 
list.—Green, 6 Elmwood Avenue, Baldock, Herts. 

HI-FI enthusiast selling out, s.a.e. list.—9 Brenda 
Crescent, Thornton, Liverpool 23. 

FOR SALE. 9 volumes Radio and Television Servicing,' 
complete to 1958/59. New condition, £18.—Box 
No. F107. 

FOR SALE. Teletron "Companion" receiver, com- 
plete, £5.—P. Halsall, 17 Fountains Crescent, 
Southgate, London, N.14. Telephone PAL 8231. 

EXCHANGE. Electric guitar, brand new with tutor, 
etc., value £23, and PCR2 receiver, mains, perfect, 
for FM, Hi-Fi, tape or test equipment. PCR2 
separate, £6 15s.—45 Loughborough Road, Mount- 
sorrel, Loughborough, Leics. 

FOR SALE. Portable top band Tx/Rx, 12 volt input; 
including rotary, aerial fittings and loaded whip, 
very neat and smart unit in black crackle cabinet, 
chrome handle and fittings, £10 o.n.o. New Marconi 
high speed Morse code tape inker, type UG9, a.c. 
mains variable speed motor, 230V, fully suppressed; 
excellent for Morse classes at school or club, £10 
o.n.o.—"East Keal", Romany Road, Oulton Broad, 
Lowestoft, Suffolk. 

FOR SALE. I.E. transformers, 465 kc/s, min. 15s., 
standard 15s. 6d. pair. Min. valve bases, 9d. each, 
post extra.—448 East Prescot Road, Liverpool. 

MATHEMATICS. Expert private tuition given (in 
London) in technical mathematics up to O.N.C. 
Engineering level. Terms reasonable.—Box No. 
F102. 

TRADE 
BOUND VOLUMES The Radio Constructor. Attrac- 

tively bound in blue cloth, with gold-blocked spine. 
The following only are available: Vol. 12, Aug. '58 
to July '59 inc.; £1 5s., postage Is. 9d. each. Where 
all issues of a volume are returned for exchange, 
12s. 6d., postage Is. 9d. "Easibinders" for temporary 
or permanent binding, 12s. 6d.. postage Is. 9d. each. 
Indexes are available for Volume 12, price 6d., 
postage 2d.—Data Publications Ltd., 57 Maida Vale, 
London. W.9. Telephone CUN 6141/2. 

continued on page 719 

Now Printing • •. 

The new edition of The Radio 
Amateur Operator's Handbook 
will be avai.lable at Easter. Com- 
pletely revised-much additional 
up-to-date information. 

Price 3/6 postage 4d. 

Data Publications Ltd 
57 MAIDA VALE LONDON W9 

NEW SURPLUS ... BY RETURN 
1L4 
1R5 
1S5 
1T4 
2A3 
2X2 
3A4 
3A5 
3Q4 
3S4 
3V4 

5/- 6/6 
6/6 
5/- 8/6 
3/6 
4/6 
91- 6/6 
8/6 
7/6 

5R4GY 8/6 
5Y3GT 7/6 
6AC7M SI- 
GAGS 
6AK5 
6AL5 
6AM6 
6AQ5 
6AT6 
6AU6 
6B8G 
6BA6 
6BE6 
6BH6 
6BJ6 
6BR7 
6C4 
6F32 
6F6M 
6J5GT 
6J5M 
6J6 
6J7G 
6K7G 
6K8G 
6K8M 
6H6M 
6L6G 

3/6 
5/- 
41- 
41- 8/6 
7/6 
7/6 
3/6 
7/6 
7/6 
6/6 
7/6 

10/6 
41- 
2/6 5/6 
4/6 
5/- 
41- 7/6 
3/6 
61- 9/6 
2/6 
B/- 6L6M 10/- 

6Q7G 7/6 
6Q7GT 9/6 

6SA7M 6/- 
6SG7M 6/6 
6SJ7M 61- 
6SK7M 6/6 
6SL7GT 61- 
6SN7GT 4/6 
6SQ7M 7/6 
6ST7 61- 
6V6G 7/6 
6X4 5/6 
6X5GT 6/6 
7B7 7/- 
7C5 
7C6 
7S7 
7Y4 
12A6M 5/6 
12AT6 8/6 
12AT7 81- 
12AU7 6/6 
12AX7 7/6 
12AU6 91- 
12BE6 8/6 
12C8M 7/6 
12K7GT 6/6 
12K8M 10/- 
12Q7GT 6/6 
12SC7M 2/6 
12SJ7M 51- 
12SK7M 5/- 
12SQ7M 8/6 
35Z5GT 8/6 
35Z4GT 7/6 
42 7/6 
50L6GT 9/6 
80 6/6 
446A ""■* 
830B 
959 
1629 
5763 

71- 
71- 
91- 
71- 

10/6 
8/6 
5/- 
41- 10/6 

ARP12 41- 

91- 9/6 
12/6 

DC70 5/- 
DET24 12/6 
DF73 51- 
DL70 5/- 
EA50 1/6 
EABC8010/- 
EAC91 4/6 
EAF42 91- 
EB34 21- 
EB91 41- 
EBC33 51- 
EBC41 8/6 
EBF80 ' 
EBF89 
EC80 
ECC82 6/6 
ECC83 7/6 
ECC84 91- 
ECC85 8/6 
ECF80 10/6 
ECF82 11/6 
ECH42 91- 
ECH81 10/- 
ECL80 10/6 
ECL82 11/- 
EF36 2/6 
EF39 4/6 
EF41 9/6 
EF50 2/6 
EF50(S) 4/6 
EF80 6/6 
EF85 
EF86 
EF89 
EF91 
EL32 
EL41 
EL84 
EM80 
EY51 
EY86 
EZ40 

9/6 
11/- 
8/6 
41- 
41- 
9/6 
91- 9/6 

10/6 
10/6 
6/6 

EZ80 6/6 
EZ81 71- 
GT1C 7/6 
GZ32 10/6 
HK24G 25/- 
KT33C 8/6 
KT66 11/6 
OA2 81- 
PCC84 10/- 
PCC85 91- 
PCF80 10/6 
PCF82 91- 
PCL82 11/6 
PEN25 41- 
PL81 
PL82 
PL83 
PY80 
PY81 
PY82 
PY83 
TT11 

12/6 
91- 8/6 
6/6 
8/6 
7/6 
81- 
41- UAF42 91- 

UBC41 8/6 
UBF89 9/6 
UCC85 9/6 
UCH42 91- 
UCH81 9/6 
UF42 81- 

91- 
91- 
91- 716 
8/6 

UF89 
UL41 
UL84 
UY41 
UY85 
UABC80 

10/6 
VLS631 10/- 
VP23 41- 
VR150/30 

7/6 
VS70 21- 
Z77 41- 

SPECIAL OFFERS!! 
EF50, 6B8G, 12SC7. 1626, 1629, 6H6, 6AG5. 2X2, EL32, 
TT11. 6 for 10'- (P/P 1/6). 
959, 6J6, DC70, DF73, DL70, EB91, EF91, 3 for 10/-. 
Screened Valveholders. B9A moulded, 10/6 doz. 
Micalex ditto, 12/6 doz. 
10H 100mA Shrouded Chokes. 3 for 15/- (P/P 3/6). 
32fj.F 250V Tubular Electrolytics, 12 for 10/-. 
Post 9d. to £1, 1/6 to £2. S.A.E. enquiries 

JOHN ANGLIN 
385 CLEETHORPE ROAD GRIMSBY LINCS 

Telephone 56315 
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RADIO 
23 TOTTENHAM COURT ROAD LONDON Wt Telephone MUSeum 3451/2 

The "Petite" PORTABLE 
MAY BE -m n plus 3/- 
BUILT FOR P. & P. 

Batteries extra. 
HT 10/- (Type B126) or 
equivalent. 
LT 1/6 (Type AD35) or 
equivalent. 

Size only 8" x 8" x . 
^ Instruction book 1/6. 
Battery Eliminator, avail- 
able in component form 
price 37/6 plus 2/- P. & P. 

THE TRAVELLER'S 
FRIEND 

Cossor Pocket Transistor Receiver 
may be built for only £7.19.6 
plus 2/- p. and p. This receiver 
uses the most up-to-date 
printed circuit method and with 
•the aid of the easy to follow 
'point - to - point instructions 

assembly is simplicity tself. Four first-grade Edison 
Swan transistors are used, one XA102, two XA101, one 
XC101 and two diodes. The receiver covers 190/550 
metres on medium wave operating on a P.P.4 9-volt 
battery. When constructed it is housed in an attractive 
beige leather case. Size Sf" x 31" x weight 17 oz. 
Ins. books available 2/6 Battery 2/6 

THE BEREC 
Battery Receiver for only 
£4.19.6 plus 5/- p. & p., or 
£1 deposit and 5 monthly pay- 
ments of 19/-. This receiver 
is ideally suitable for use in the 
home or where normal electricity supply is not available, 
remarkable reception on both medium and short wave- 
bands, incorporating the following latest type miniature 
battery valves: DK92, DF96, DAF96, DL96. and operates 
on an external B103 battery or equivalent. It is housed 
in an attractive two-tone metal case. Size 1H" x 7^" 
x Sy" Battery EXTRA, 18/6. 

The "MID-FI" 
A NEW DESIGN 

4^ WATT AMPLIFIER KIT 
MAYBE or/ BUILT FOR V*/- 

plus 3/- 
P. & P 

A new circuit for the home con- structor requiring a good quality medium powered 
amplifier for reproduction of records or f.m. broadcasts. 
Technical specifications: separate bass and treble con- 
trols. Valve line-up EF86, EL84, EZ80. Voltage adjust- 
ment for a.c. mains from 200/250 volts, 3 or 15 ohms 
impedance. Negative feedback. Size 7" x 5" x 2", 
overall height 5". Silver hammered finished chassis. 

Visit our new branch at 309 EDGWARE ROAD, 
LONDON W2 Te/ephone PADdington 6963 

THE ARGONAUT 

AM—FM MW—VHF 
TUNER—RECEIVER 

This high quality tuner-receiver 
has proved to be very popular 
with home constructors. 
Containing the circuit diagram, 
point-to-point wiring diagram, 
drilling details, and illustrations, 
together with full constructional 
details, the text has been revised 
and enlarged, and additional 
diagrams, including a map of 
present and projected coverage 
areas, have been included as a 
result of suggestions by readers 

28 pp. plus stiff card cover 
Price 2/- postage Ad. 

A Versatile 

2- Valve Audio 

Pre-Amplifier 

One of our Radio Reprint series (RR7), 
this 8-page booklet contains complete 
constructional details of a Mullard 
designed audio pre-amplifier. Complete 
with circuit and main component 
layout, together with photographic 
illustrations. The latest Mullard modifi- 
cation data is included. 

Price 1/- postage 2d. 

Published by 

DATA PUBLICATIONS LTD 
57 MAI DA VALE 

Telephone CUNningham 6141 (2 lines) 
LONDON W9 

Telegrams Databux London 
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TRADE—continued 
TUBES. Re-gunned, re-screened, re-aluminised. 

Virtually new, all types, 12 months guarantee.— 
Vest and Emery, 17 Hallgarth Street, Durham. 

SERVICE SHEETS from Is. each. Valves from 6d. 
each, S.a.e. lists/enquiries.—Hamilton Radio (R), 
237 Sedlescombe Road North, Hastings. 

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 
2s. 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. 

CATALOGUE No. 14. Government surplus and 
model radio control, over 500 illustrated items, 2s. 
(refunded on purchase), p.p. 6d.—Arthur Sallis 
Radio Control Ltd., 93 (E) North Road, Brighton. 

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 SWLs, 
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, 12 Gladwell Road, London, N.8. 

LEARN RADIO AND ELECTRONICS the NEW 
Practical way. Very latest system of experimenting 
with and building radio apparatus—"as you learn". 
FREE Brochure from; Dept. RC10 Radiostructor, 
40 Russell Street, Reading, Berks. 

MORSE CODE TRAINING. Special courses for 
Beginners. Full details from (Dept. R.C.) Candler 
System Company, 52 Abingdon Road, London, W.8. 

PANL, recognised for many years as the unique one- 
coat black crackle finish. Brush applied, no baking. 
Available by post in eighth pint cans at 3s. 9d. 
from G. A. Miller, 255 Nether Street, London, N.3. 

"WORLD RADIO HANDBOOK." Copies available, 
1960 Edition, 16s. 6d., inc. post and packing, from 
ISWL, 12 Gladwell Road, London, N.8. 

1,000 INTERESTING ITEMS. List 3d.—Rogers, 
31/33 Nelson Street, Southport, Lanes. 

TECHNICAL WRITING IN ELECTRONICS. Radio 
and TV Instruction Books, Service Manuals, 
Brochures, Technical Drawings, etc.—F. C. Judd, 
A.Insl.E., Rotech. 152 Maybank Road, London, 
E.18. Telephone BUCkhurst 9315. 

HIGH CLASS DUPLICATING, Electronic Stencil 
Illustrations, circuits, etc. Sheets or booklets. 
—Rotech, 152 Maybank Road, London, E.18. 
Telephone BUCkhurst 9315. 

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 
Practical 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. 

APRIL 1960 

AS FEATURED IN THIS ISSUE 
"LIT0N" PHOTOELECTRIC 
PARKING LIGHT SWITCH 

will switch your lights on at dusk—off at dawn, 
automatically, while you are at work, in bed, or away 
from home. Controlled by light. Transistorised. 
Negligible consumption (.005 amp.). Avoid accidents, 
fines. Save your battery. Many other uses. 

Kit of parts   52/6 
Built and tested ... ... 57/6 

Send 6d stamp for pamphlet 
Pat. applied for Money back guarantee 

ST. JOHN'S RADIO 
156 ST. JOHN'S 'HILL SW11 BATtersea 9838 

Bakelite Cabinet 5/9 
Brand new, attractive design, 

|=afe£-- size 12" x 7" x 5-j". Colour brown. Ideal for small 
^ receivers, etc. P. & P. 3/3. 

Plessey TV Chassis for Spares 9/6 
56 resistors; variable controls; condensers, incl. 
electrolytics; coils; seven i.f. and r.f. trans.; valve- 
holders, nine B7G, five B5G and three octal; four 
trans, mains, o.p., line and frame; chokes; metal rec.; 
300V 250mA fuse panel; scanning coil; focus magnet; 
plugs, sockets, switch and chassis; screws, tagstrips, 
etc.; i.f. strip is separable. Power pack can be used 
without dismantling. Chassis have been used but 
were working when stored. Full circuit and diagram. 
Including carr. and ins. 10/6. 

P. P. COMPONENTS LTD 
219 ILFORD LANE ILFORD Tel. ILFord 0295 

L. F. HANNEY 
77 LOWER BRISTOL ROAD BATH 

TRANSISTORS 
Red Spot, 5/-; White Spot, 6/6; Brimar TS1, 6/- 
(Audio). Ediswan XA104, 18/-; XA103 15/-; 
XB102, 10/-; XB104, 10/-. 
JUST ARRIVED: 
The new Garrard Tape Deck, £15.7.3 
Small quantities only. All Garrard Gram, units, 
heads and styli ex-stock. 
Shopping List available for Mullard Amplifiers 
described in "Circuits for Audio Amplifiers." 

S.A.E. for LIST please 

just published 

FUN WITH 

SHORT WAVES 
Gilbert Davey's second book covers in 
detail the making of battery-operated 
one-, two-, and three-valve receivers, 
superhet converters, a superhet short- 
wave receiver, VHF and frequency- 
modulated designs. 33 drawings, lls. 6d. 
net. Published by Edmund Ward and 
available from all good bookshops. 
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TRANSFORMERS 
Suppliers to I.T.A. and leading radio manu- 
facturers, single or long runs, prompt delivery, 
home and export. 

rewinds to all makes 
H. W. FORREST (transformers) LTD., 

Shirley, Solihull, Warwickshire 
Telephone SHIrley 2483 

Ha ^ 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) 
11 OLD BOND STREET LONDON Wt 

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 

"GLOBE -KING" 
WORLD-FAMOUS KITS AND RECEIVERS 

for the Radio Amateur and S.W. Listener. Catalogue 
Free, enclose stamp for postage. Kits from 79/6 
obtainable at your dealers or direct from sole manu- 
facturers 

JOHNSONS (Radio) 
ST. MARTINS GATE — WORCESTER 

Teleprinters, Perforators, Reperforators, Tape 
Readers, Terminals and V.F. Telegraph multi-channel 
units, Test Meters and Testing Equipment, Telephone 
Carriers and Repeaters, Signalling Rectifiers and Relays, 
Transformers, Transmit and Receive Filters, Repeating 
and Retardation Coils, Uniselectors, Racks, Relay Bases, 
Remote Control Transmitters; British, American, 
Italian and German Equipment. 

BATEY & CO. 
Gaiety Works, Akeman Street, Tring, Herts 

Telephone Tring 2183 and 2310 

RTT Y 
Brand New Combination Heads for Morse 
Teleprinters only £4 each. Morse and 
5-unit Perforators and Reperforators— 
Ink Recorders, etc. 

R. GILFILLAN & CO. LTD 
29 South Street Worthing Telephone 30181 

SERVICE SHEETS. 14 Days Free Hire 
Line Output Transformer Specialists. All Makes/ 
Models from 65/-. Volume Controls 3/-. Switched 
4/9. Resistors ^ watt, ^ watt 6d each. Hystab 10% 
i watt lOd. Wirewound 10% 5 watt 1/3. 10 watt 
1/6. Sub-Miniature Electrolytics 1 [xF, 2JXF, 4[xF, 
SfxF, 25!xF, 50,uF, IOOixF, 15V. 3/- each. Coax.Cable 
6d. per yd. Crystal Diodes 2/-. GEX34 4/-. Hax. 
Coils 3/- each. R.E.P. DRR2 4/-. All Repanco and 
Teletron components in stock. All transistors 
stocked. 
Service sheet free hire on all orders over 25/- Deposit 
51- extra returnable. P. & P. 1/-, over £2 free. S.A.E. 
all enquiries. 
WYNDSOR TELEVISION SERVICE 
ST. ALBANS ROAD BARNET HERTS. 

Telephone BAR 1769 

RADIO AMATEURS . . . 
get your Licence in 

Half 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. 

COMPONENTS FOR CONSTRUCTORS 
capacitors, resistors, coils, valves, diodes, controlsi 
chassis, transformers, speakers, pick-ups, cart- 
ridges, styli and all types of components in stock. 
CONSTRUCTIONAL PUBLICATIONS 
Mullard Circuits for Audio Amplifiers ... 8/6 
Mullard Tape Pre-amp "C"  2/6 
Quality Amplifiers, 7 designs   4/6 
Jason F.M. Tuners, Variable or Switched ... 2/6 
Jason F.M. and T.V.Sound Tuner ... ... 3/6 
Price lists available on request 
I T Fll MFP 82 dartford road j. i. riLncn dartford kent 

Telephone Dartford 24057 

14" and 17" Mullard 
MAGNETIC & ELECTROSTATIC TYPES ONLY 

RE-BUILT 

T/V TUBES 

£7-0-0 
(ELECTROSTATIC TYPES 10/- EXTRA) 

12 months guarantee-Carriage & Insurance 12/6 
Direct from 

VACUONICS LIMITED 
MANOR LODGE MANOR WORKS FIELDGATE WALSALl STAFFS. 
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SCOTTISH INSURAHCE n^A\62-63 Cheapside 

CORPORATION LTD London EC2 

TELEVISION SETS, RECEIVERS AND TRANSMITTERS 
Television Sets, Receivers and Short Wave Transmitters are expensive to acquire and you no 

doubt highly prize your installation. 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 and Short Wave Transmitters provides 
the following cover; . . , ^ , j r, 

(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 £10,000 any one accident. 

(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—itjis welllworth while AT THE 
VERY LOW COST INVOLVED. If you will complete and return this form to the Corporation's 
Office at the above address, a proposal will be submitted for completion. 
NAME (Block Letters)     

If Lady, stale Mrs. or Miss 
ADDRESS (Block Letters)     •■■■ 
   '  .IK 

THE SELRAY BOOK CO 

specialists in RADIO AND ALLIED PUBLICATIONS 

Guide to Broadcasting Stations. 
New Edition 1960. 3s. 6d. Postage 3d. 

Transistor Circuits for the Con- 
structor. E. N. Bradley. Nos. 1 and 
2. Now available No. 3. 3s. 6d. each. 
Postage 4d. each 

Using an Oscilloscope. By D. W. 
Easterling. 6s. 6d. Postage 6d. 

Beginner's Guide to Radio. By F. J. 
Camm. 7s. 6d. Postage 6d. 

Electronic Novelties for the Con- 
structor. By E. N. Bradley. 5s. 
Postage 4d. 

Electronic Gadgets for the Con- 
structor. By E. N. Bradley. 3s. 6d. 
Postage 4d. 

Radio Control of Model Ships, 
Boats and Aircraft. By F. C. Judd. 
8s. 6d. Postage Id. 

Television Servicing. By G. N. 
Patchett. Vol. 1 5s., Vol. 2 6s., 
Vol. 3 5s., Vol. 4 7s. 6d. Postage 5d. 
each 

Radio Servicing. By G. N. Patchett 
and B. Fozard. Vols. 1, 2, 3 and 4 
Ss. each. Postage 4d. each 

Servicing Transistor Receivers. By 
F. R. Pettit. 6s. Postage 6d. 

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

Grundig Book. New Edition. 12s. 6d. 
Postage 9d. 

Over 25 Years of Knowledge and Experience in Technical Publications at your disposal 
Telephone 

HURstway 1818 Dpt. RC. 60 HAYES HILL • HAYES • BROMLEY • KENT Tele'"'°"e 
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