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"... A book that should be 
in every television dealers service 
workshop, and in every home-construc- 
tor's, for that matter," 

Journal of the Television Society 

"... The book will undoubt- 
edly be of value to TV service 
engineers, particularly those who are 
not fully experienced in translating 
the appearance of faulty pictures into 
the necessary adjustments or receiver 
fault location." 

Wireless and Electrical Trader 

TV FAULT FINDING 

Data Book Series No. 5 

This is a completely new production—not a 
reprint—and is unique in that it is lavishly 
illustrated by photographs taken from the 
screen of a televisor exhibiting the faults under 
discussion. A handy fault-finding guide is 
incorporated, and this is cross-referenced to 

the book itself. 

100 
Illustrations and Diagrams 

80 
pages, high quality paper 

with 
heavy art board cover 

PRICE 5 SHILLINGS, Postage 3d. 

Available from your usual supplier, or direct 
(Trade enquiries invited) 

AMALGAMATED SHORT WAVE PRESS LTD. 
57 MAIDA VALE LONDON W9 Telephone CUN 6518 

Published by Data Publications {Amalgamated Short Wave Press Ltd.) 57 Maida Vale Paddington London W9 
Printed by A. Quick and Company Limited Oxford House Clacton-on-Sea 

Vol. 6 
Number 7 

MARCH 

195 3 

The 

> 
» 

A 

□ 

• xi i i i ii m i 11 • 

for the Radio and Television Enthusiast 

4 BANDS 5-45 Mas 

, 

THE CORONET S.W. CONVERTER 

IN THIS ISSUE 

QUALITY RADIO UNIT FOR THE " MAGNA-VIEW" 
GENERAL PURPOSE TEST METER . SINGLE VALVE AMPLIFIER 
RADIO CONTROL EQUIPMENT . PICTURE TUBE DEFECTS . SIMPLE 
SIGNAL GENERATOR . Obtaining Smooth Reaction . In Your 
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TV Fault Finding compiled by 'The 
Radio Constructor.' 5s. Od. Postage 
Ad. 

Inexpensive Television for the Home 
Constructor. 2s. 6d. Postage 2d. 

The De Luxe Home Built Televisor 
and Radiogram by W. I. Flack. 
6s. 6d. Postage 4d. 

Television Servicing Manual by 
E. Bradley. 4s. 6d. Postage 4d. 

Thermonic Valve Circuits by 
E. Williams. 21s. Od. Postage 9d. 

Foundations of Wireless by M. G. 
Scroggie. 12s. 6d. Postage 9d. 

The Radio Amateur's Handbook by 
the A.R.R.L. 30s. Od. Postage Is. Od. 

We have the finest selection 
books in the Country. 

Amplifiers by G. A. Briggs and 
H. Garner. 15s. 6d. Postage 6d. 

The Radio Amateur Operator's 
Handbook, compiled by "The Radio 
Amateur." 2s. 6d. Postage 2d. 
The Williamson Amplifier. 3s. 6d. 

Postage 3d. 
Magnetic Recording by M. L. Quarter 

maine. 4s. 6d. Postage 3d. 
Osram Valve Manual. Part One. 

5s. Od. Postage 6d. 
Brimar Radio Valve and Teletube 

Manual. 5s. Od. Postage 6d. 
Radio Valve Data compiled by 'Wire- 

less World.' 3s. 6d. Postage 3d. 

of British and American radio 
Complete list on application. 

19-23 PRAED STREET (D£r), LONDON, W.2 
PADdington 4185 

SCOTTISH INSURANCE f$Jm\ 62-63 cheapside 

CORPORATION LTD, \IS|/ LONDON' E C-2- 

TELEVISION SETS AND SHORT WAVE TRANSMITTERS 
Television Sets and Short Wave Transmitters/Receivers are expensive to acquire and you no 

doubt highly prize your installation. Apart from the value of your Set, you might be held respon- 
sible 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 and Short Wave Transmitters/Receivers 
provides the following cover:— 
(o) 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) (/') 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. 

(//) 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 (//) costs only 2/6d. a year if taken with 
Cover (o), or 5/- if taken alone. 

Why not BE PRUDENT AND INSURE your installation—it is well worth while AT THE 
VERY LOW COST INVOLVED. If you will complete and return this form to the Corporation's 
Office at the above address, a proposal will be submitted for completion. 
NAME. (Block Letters)    :    
(If Lady, stcte Mrs. or M/ss)    
ADDRESS (Block Letters)   

   •'   /JB 
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It means a great deal to know that a component is British-made. In 
engineering—and not least in electronic engineering—British crafts- 
manship stands supreme. 
The ' English Electric ' r6" Metal C.R. Tube is made entirely in Great 
Britain—made for a long life, easy handling and a high safety factor. 
It is the perfect British-made answer to the home-constructor's needs. 

Magnetic focus and deflection (70° angle) 
Almost flat face-plate • Wide angle scanning 
Wide contrast range • Picture focussing 
over whole of screen area 
Fitted ion trap. Length 17.11/16' 

•ENGLISH ELECTRIC 

LONG LIFE METAL C.R. TUBE 

The ENGLISH ELECTRIC Co. Ltd., Television Department, Queens House, Kingsway, London, W.Ca 
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WIDE ANGLE TV 

of 

Allen, Denco, Colvern 
Dubilier, Elac, McMurdo, Morgan 

SIC, TCC 
for the 

"TELEKING" 
"YIEWMASTER" CONVERSION 
and "MAGNA VIEW" 

(Radio Constructor) 
also 

TUBES, VALVES & CABINETS 
etc. Price Lists on receipt of SAE 

H. L. SMITH & CO. LTD. 
287/9 Edgware Road London W2 Telephone Paddington 5891 

Hours 9 till 6 (Thursday I o'clock) 
Nr. Edgware Road Stations, Metropolitan & Dakerloo 

Radiocraft Pre - Selectors 

There is no reason why you should be missing 
that elusive DX—it is there and can be made 
quite readable. Why not invest in a two stage 
preselector giving a gain of l8-20dB and stop 
being out in the cold when DX is about. Radio- 
craft preselectors rrake those S3 signals into S9 
locals and at the same time give a vastly improved 
signal to noise ratio with your receiver. If you 
are troubled with second channel or image inter- 
ference a preselector makes an effective cure 
once and for all. These units will revolutionise 
your listening and you will wonder how you 
managed without one befora! PS7 Unit—2 
tuned RF stages with built in power pack, housed 
in attractive Imhof cabinet, calibrated dial, RF 
Gain, aerial trimmer, 1.5-30 mcs in 3 bands with 
fourth position of the switch to cut off the HT 
and connect the aerial straight through to the 
receiver. Valves used are 6AM6 (EF9I, Z77) 
type. The price of the PS7 is £9.12.6 carriage 
paid. Other models also available and details 
are given in List TR7. Special offer of DETIS's 
(35T) used but guaranteed OK at 19/- each. 
Single screened wire at 3/- per dozen yards, 
or 3^d. per yard. RII55 owners please note 
that we can alter your receiver so that it covers 
the 160m band, dial recalibrated, including return 
carriage at a cost of £2. Quotations supplied 
for special gear. 
RADIOCRAFT Ltd. 25 Beardell St. Upper 
Norwood, London, SEI9. Telephone GIPsy 

Hill 5585 

ARTHURS HAVE IT! 
LONDON'S OLDEST RADIO DEALERS 

LARGE VALVE STOCKS 
AVOMETERS IN STOCK 

Avo Test Meters and Signal Generators 
and Taylor Meters. 

Leak Point One Amplifiers and Tuning 
Units. 

Chapman Tuning Units. 
Crystal and Moving Coil Mies. 
Decca Replacement Heads and Pickups, 
Goodman's A*iom 150 Speakers. 
Partridge Output Transformers for William- 

son Amplifier. 
All Components for the Radio Constructor's 

16' Televisor. 
Weare & Wr'ght Tape Deck £35. 

LATEST VALVE MANUALS 
Mallard, Osram & Brimar No. 4 5/- each 
Mazda 2/- each Postage 6d. extra 

TELEVISION SETS, WIRE AND TAPE 
RECORDERS ALWAYS IN STOCK 

Goods offered subiect to price alterations 
Est. 
1919 

first 

and being unsold. 

Arthurs 
PROP: ARTHUR GRAT LTD. 

OUR ONLY ADDRESS: Gray House 
150-152 Charing Cross Road 

London, W.C.2 
T£Mt>(e Ear 583314 and 4765 WRITE FOR LISTS 

TELEVISION 

CABINETS 

All Sizes up to IS' Tube 

Specially Designed for 'Radio Con- 
structor' Set, and Illustrated on the 

September Front Cover 

Price £18:10 Carriage £1 

SEND FOR ILLUSTRATED LEAFLET 

H. ASHDOWN 

98 HERTFORD ROAD 
TOT 2621 EDMONTON N9 

rvsz imiii i ii'iniw w <iiwi» iii^wiii 
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UriviaR VALVES 

BRITISH MADE 

The Choice of the * Expert! 

The discerning Home Constructor will build a High Quality 
RADIO TUNER UNIT for his MAGNA-V1EW receiver and will 
use the BRIMAR Miniatures specified on page 368 because BRIMAR 
reception tested valves combine:— 

• HIGH QUALITY 

• OUTSTANDING PERFORMANCE 

• GREAT RELIABILITY 

*The Designer appreciated this fact when he chose the 
following BRIMAR types:— 

I2AH8 Miniature Triode Heptode. 
6BA6 „ Vari-Mu R.F. Pentode. 
6AT6 „ Double Diode Triode. 
I2AX7 „ High-Mu Double Triode. 
6AQ5 „ Output Beam Tetrode. 

The natural choice for the power supply was the BRIMAR DRM2B Metal Recti- 
fier, rated at 250 volt RMS maximum input, 100 mA DC maximum output. 

Further data on the 
above may be obtained 
from the Brimar 
Publicity Department 
at the address below. 

Standard Telephones and Cables Limited 

Brimar Valve Works, Footscray, Sidcup, Kent. FOOtscray 3333 

BRIMAR Miniatures 
6BA6 and I2AH8 

are also recommended for the 

CORONET S.W. CONVERTER 

Brimar Miniatures—"The little things that count" 
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A VALUABLE BOOK 
which details the wide range of Engineering and 
Commercial courses of modern training offered b/ 
E.M.I. Institutes—the oily Postal College which is part 
of a world-wide Industrial Organisation. 
Courses include training for: 
City and Guilds Grouped Certiiicates in Telecommunications; 
A.M.Brit.l.R.E, Examination, Radio Amateur's Licence, Radio 4, 
Television Servicinp Certificates, 
General Radio and Television 
Courses, Radar, Sound Recording, etc. 
Also Courses in all other branches of 
Engineering. 

—Elifi I- 

HOME 
EXPERfMENTAL 

KITS NOW 
AVAILABLE 

POST NO W  
Inetifntoo Please send, without obligation, th* insiliuies FREE book, _ Institutes 
associated with Dept> |79kt 43 Grove Park Road. 

MARCONIPHONE Chiswick. London, W.4. 
COLUMBIA ., 

H.M.V. ETC. |'Va-e   - — — 1 Address   Courses P1 per j 
li i month j from 

The Radio Amateur 

Operator's Handbook 

This publication is a successor to our very 
successful " OP-AID." Completely revised 
and with additional information, it is even 
more useful than that publication was and 
we advise you to order straight away. 

For those who did not see our *' OP-AID " may 
we say that it contained all those details of infor- 
mation which the radio amateur and SWL con- 
stantly require. Right up-to-the-minute Amateur 
Band Prefix lists, both alphabetically and by 
country. Zone Boundaries, Call Areas, Mileage 
Tables, QSL Bureaux, '* Q " and " Z " Codes, 
WWV Skeds, and much other information, 
as well as a selection of maps of DX areas. 

This is an indispensable Handbook for every 
amateur radio station. 

Price 2/6, postage 2d. 

DATA PUBLICATIONS. 57 MAIDA VALE. 
W 9 

IN EVERY RADIO SET THERE ARE 

500 reasons why 

you should, 

use.. 

The average radio] 
set contains about 
500 soldered con- 
nections — make 
sure of perfect re- j]jl'(j j y 
ception by using 
only Ersin Multicore 
for all soldering on 
your equipment. I 
The three cores of j 
extra - active non- 
corrosive Ersin Flux 
not only prevent the formation 
of oxides, but actually clear the oxides from 
the metal to be soldered, saving time and 
trouble, and ensuring the highest standard 
of sound precision soldered ioints. 

MULTICORE SOLDERS LTD. 
Multicore Work$, Maylands Avenue, Hemel 
Hempstead, Herts. Telephone Boxmocr 3636 

ERSIN 
...Ms,?. 

' 

WIDER 

SIZE CARTON 5/-RETAIL 

P' For 

SUCCESSFUL 

wide-angle 

scanning 

ALLEN DEFLECTOR COIL 
70° Scan with minimum deflection 
defocusing High-efficiency castellated 
"FERROXCUBE" core. Suits any wide 
angle C.R.T. up to 27" double (d) Scan. 
LARGE SCREEN TELEVISION 
Can only be achieved by using high 
efficiency components throughout. 
ALLEN can supply the complete range. 
For prices and details of For circuit diagram of 
the full range of ALLEN line and Time Bnse 
components—Write to send 9d. and stomped addressed envelope to 

ALLEN 
COMPONENTS LIMITED 

Crown Works, 197 Lower Richmond Rd 
Richmond, Surrey, 
 Telephone Prospe-t 9013 

JUDGE THE VALUE OF THIS NEW 

RADIO and TELEVISION WORK 

IN YOUR INTERESTS POST THE CARD TO-DAY 

No more wasted time for want of Circuit Diagrams—here are 
hundreds at your elbow ! 

Servicing data for all these Radios:— 
Bush, Cossor, Ekco, Etronic, Ever 
Ready, Ferguson, Ferranti, G.E.C., K-B, 
Marconiphone, Masteradio. McMichael, 
Mullard, Murphy, Peto Scott, Philco. 
Philips, Pilot, Pye, Regentone, R.G.D., 
Sobell, Ultra, Vidor, etc., etc. 

Servicing data for all these famous T.V. 
Models 
Baird, Beethoven, Bush, Cossor, Ekco- 
vision, English Electric, Ferguson, 
Ferranti, G.E.C,, K-B, Marconi- 
phone, Masteradio, McMichael, Mullard, 
Peto Scott, Philco, Philips, Pilot, Pye, 
Regentone, R.G.D., Sobell, Ultra, Vidor, 
White-Ibbotson, etc., etc. 

This is what you receive for Free Examination 

7 Volumes strongly bound in maroon 
cloth, each 9i in. x 65 in. 

1 432 Pages of up-to-the-minute prac- 1 tical information written by 
skilled engineers, many of them 
executives of the biggest Radio 
and T.V. firms. 

1 000 Photographs, explanatory illustra- ' tions, circuit, component and 
chassis layout diagrams, etc. 

74 Servicing Charts, each 111 in. x 16| in., for popular models and trouble-tracing. 

NO cost—N 
It will pay you to send for 7 DAYS' Free E 

■\ Strong Chart Case for Servicing 
Charts. Bound in cloth to match 
the volumes. 

FREE Radi0 Engineer's Pocket Book (value 5s.). A handy compendium of 
facts, figures and formulae, which 
is presented free to every owner 
of RADIO AND TELEVISION 
SERVICING. 

FREE 2 years' Technical Advisory Ser- vice on any of the suhjects in the 
work. 

) OBLIGATION 
mination—POST THE CARD BELOW NOW 

To: GEORGE NEWNES. LTD., 66-69, GREAT QUEEN STREET, LONDON, W.C.2. 
YES, send me RADIO AND TELEVISION SERVICING. 

It is understood that I may return the work within eight days. If I keep it I will send 
a first payment of 10a. 6d. eight days after delivery and lOs. 6d. monthly until £6 6s. Od. 
has been paid. 

Name   

Address   

Occupation 
( Houseowner or Tenant?\ Your Signature n - ■ I {Strike out one) J 

(Tf under 21, your Parent s Signature). ^ RTV 6 
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~d'0 and Television 
'^ludes data 
FOR OVER 600 

MODELS Servicing 
serST^^u^U" 

rj^l 4 TROUBLE tracing charts 

—«ZL7£1£ra'0N' mo'oc'ma,s • ^ w/os " 

co-operated to proviHo expert engineers and the IparC ,S Wort'1 an extra 
-"p p-.»"ri; s"'4 tissf c,:rr' 

'.432 PAGES 
See on back list 
2' «>e famous Kadio and T y 
Models included 

for y ^aysf 

Free Examination 

You have everything to gain free °f charge, 
be sent carriage paid, with no T,.th's. preview. It will 
SEE OVER FOR DETAILS OF ruj 0n " PUrcha!e. 
  ^ 0F THE COMPLETE WORK 

: A; 

Postage 
will be 

Paid by 
George Newnes 

Limited 

No Postage 
Stamp 

necessary if 
posted in 

Great Britain 
or 

Northern 
Ireland 

BUSINESS REPLY CARD 
Licence No. W.Q 1129 

GEORGE NEWNES, LTD, 

66/69, GREAT QUEEN STREET 

LONDON, W.C.2. 
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NOTICES 

THE CONTENTS of this magazine are strictly copyright and may not be reproduced 
without obtaining prior permission from the Editor. Opinions expressed by contributors 
are not necessarily those of the Editor or proprietors. 

THE EDITOR invites original contributions on con- 
struction of radio subjects. All material used will be 
paid for. Articles should be typewritten, and photo- 
graphs should be clear and sharp. Diagrams need not 
be large or perfectly drawn, as our draughtsmen will 
redraw in most cases, but 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. 

ALL CORRESPONDENCE should be addressed to 
Radio Constructor, 57 Maida Vale, Paddington, London 
W.9. Telephone CUN. 6518. 

A Companion Journal to THE RADIO AMATEUR 
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Suagested Circuits for the 

Experimenter 

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

only a circuit and the essential relevant data. 

No. 27 A Signal Generator without Trimmings 

The simple signal generator we show this 
month should have an especial appeal for 
experimenters who do not wish to incur a 
great deal of expense on an instrument that 
they may use only occasionally. For this 
reason the circuit has been designed with 
economy in view, and requires components 
which may, in many cases, be already on hand. 
The Design 

The circuit employs a tuned-grid RF oscil- 
lator which covers three wavebands, these 
being the medium and long wave bands, and 
also the common intermediate frequencies from 
450 to 470 kc/s. The output is at high imped- 
ance and is unattenuated. Modulation is 
optional. 

1.5 volt valves are used, as it is assumed that 
the employment of such valves will save the 
expense and complication of a mains power 
pack. 2 volt valves could be employed 
instead, if so desired. As may be seen from 
the circuit, both the RF and AF oscillators 
are triodes; and valves like the 1G4 should 
work very well in these positions. In practice, 
however, almost any type of 1.5 volt valve 
(apart from the 1H5 or 1LH4) could be em- 
ployed, multi-electrode valves having their 
anodes, screen-grids and suppressors, etc., 
strapped together to form a triode anode. For 
this reason, no special valves have been recom- 
mended; and the constructor may be able to 
use any of those which he already has on hand. 

In order to obtain an adequate coverage of 
the medium and long wave bands, the tuning 
capacitor has an effective value of approxi- 
mately 600 pF. This value is obtained by 
means of a two-gang capacitor with the sections 
paralleled together, with a fixed series capacitor. 
To obtain the requisite tuning capacitance of 

600 pF, a two-gang capacitor whose sections 
each have a value of 500 pF will need a series 
capacitance of 0.0015 gF. A 450 pF tuning 
capacitor will need a series capacitance of 
0.002 ijF ; and a 350 pF one of 0.005 ;jF. In 
the diagram, C2 is the series capacitor, and C3, 
C4 the two-gang capacitor. 

The RF oscillator employs ordinary medium 
and long wave coils for these two bands. It is 
essential that the coils chosen should have 
separate aperiodic coupling windings, and that 
they are suitable for RF coupling, (i.e. the 
coupling winding may be connected in the 
anode circuit of an RF amplifying valve). 
Coils designed for aerial coupling only may 
not be suitable. The coupling used for the IF 
band is discussed later. 
Setting Up 

When the signal generator has been prelimin- 
arily assembled, the next step consists of get- 
ting it to work correctly. This will be best 
done by switching out the modulation, primar- 
ily setting the wave-band switch to the long 
wave position, and checking for oscillation. 
The presence of oscillation may be detected on 
a broadcast receiver by the usual indications of 
a strong unmodulated carrier. If the feedback 
coil is connected correctly the circuit should 
oscillate as soon as it is switched on. Squeg- 
ging, denoted by a harsh hiss in the receiver, 
may be cured by reducing the value of the grid 
leak R2. Weak oscillation, or absence of 
oscillation over part of the band, may be 
cleared by increasing the value of R2; or by 
increasing the HT voltage to a limit of 90 volts. 
The medium wave circuit may then be checked; 
and it should be found that this will function 
adequately on the circuit values chosen for the 
long wave band. 

RADIO CONSTRUCTOR 335 

The IF coil comes next, a modified IF trans- 
former of the capacitor-trimmed type being 
employed here. (Permeability-trimmed trans- 
formers may not function well in this circuit). 
To carry out the modification, the transformer 
should have both trimmers disconnected, one 
of its coils being then used for feedback. If 

the transformer has dissimilar windings, that 
with the fewer number of turns can be employed 
for feedback. As, in any case, the coil used 
for feedback will almost certainly have too 
many turns for this purpose, a damping resistor 
is connected across it. The optimum value for 
this resistor, Rl, can be found experimentally. 

HT+60 
s3iMODULATION 

"INT OUT" 
Rl 5 Li => L3 

C7 LONG SI 

MEDIUM 
R3 

s2 
C5 C9 LONG 

^ Co MEDIUM 
T oL8 

C3 
HT+ 
L^ /77T 

S4 S LIT 
"OFF" (I'SV) GANGED Co 

1 .2 3* DIRECT EARTHY 

RCIOS OUTPUT TERMINALS 

COMPONENT VALUES 
Resistors 

Rl 5 to 50 kO. Experimental 
R2 100 kO 
R3 Experimental 
R4 100 k£I 

Capacitors 
C1 0.1 |iF. Paper 
C2 Pad. Mica. (See text) 
C3, C4 Two-gang. 500, 450 or 350 pF. (See 

text) 
C5 200 pF. Mica 
C6 Twisted Pair 
C7 0.001 gF. Mica 
C8 Experimental 
C9 500 pF 

Inductors 
LI, L2 Coils of IF Transformer (trimmers 

disconnected) 
L3, L4 Coupling and grid coils of long wave 

RF coil 
L5, L6 Coupling and grid coils of medium 

wave RF coil 
L7, L8 Primary and secondary of " inter- 

valve " AF transformer 
Switches 

SI, S2 Band switch 
53 Modulation, In-Out 
54 On-OfF 

Valves 
VI, V2 1G4, etc. (See text) 
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336 RADIO CONSTRUCTOR 

and it will probably .lie between 5 and 50 kO. 
Modulation is obtained from the conven- 

tional AF oscillator shown in the diagram. 
The value of the capacitor, C8, needed to give 
the required AF tone is found experimentally, 
and the depth of modulation is adjusted by 
varying R3. R3 should, however, never have 
a value lower than three times that of R2. 

Operation 
Calibration on long and medium waves may 

be carried out by beating the generator against 
known stations. The IF band may be roughly 

calibrated by checking it with receivers whose 
IP's are known. More accurate calibration 
will need a second signal generator. 

Two output terminals are provided: a direct 
connection to the oscillator anode, and one via 
the capacitance given by twisting two insulated 
leads together for an inch or so. If the 
" direct " output terminal is taken to an earthy 
or low impedance point in the receiver under 
test, the oscillator may stop working. In cases 
where the oscillator output is too strong for the 
circuits under test, reduced pick-up can be 
obtained by simply holding the output lead 
near to them, and not using a direct connection. 

IN YOUR WORKSHOP 

In which J. R. D. discusses Problems and Points of Interest 
connected with the Workshop side of our Hobby based on 

Letters from Readers and his own experience. 

When one considers the fact that only a 
small percentage of people run their domestic 
receivers from DC mains these days, one might 
be tempted momentarily to imagine that the 
conventional AC/DC power pack so often 
fitted to this type of receiver would by now 
be falling out of common use. This impression 
would, of course, be quite wrong, as the 
AC/DC arrangement offers important advant- 
ages even when it is intended to be run from 
AC mains all the time. 

equipment. The use of a resistive dropper 
infers also that the equipment is consuming 
more power than it need do. For instance, 
a series resistor dropping, say, 150 volts at 
0.3 amps, (an outside case), is consuming 45 
wabs, all of which goes to waste. This is 
admittedly hardly enough to land us in the 
bankruptcy courts, but it is still sufficient 
to be of some interest. 

Economy 
To the amateur, one of the most interesting 

advantages lies in the fact that the AC/DC 
circuit gives an immediate economy in com- 
ponents. Instead of having to buy a mains 
transformer, all that is required is a dropper 
resistor, which can be obtained for a few 
shillings only. 

A further advantage is given by the compact 
design made possible by the AC/DC type of 
circuit. By using a line cord, (and a resistor 
instead of a choke in the smoothing circuits), 
the only bulky components which need be 
fitted to the equipment chassis are the rectifier 
and the smoothing capacitors. 

However, the AC/DC arrangement has 
disadvantages as well. First and foremost, 
of course, is the inevitable live chassis. 

In addition, there is the fact that the inclus- 
ion of a dropper causes rather a large amount 
of heat dissipation inside the cabinet of the 

There is, further, the point that equipment 
employing an AC/DC power circuit is more 
liable to pick up mains-borne interference 
than that which uses the conventional trans- 
former arrangement. This does not prevent 
the AC/DC circuit from being fitted to some- 
thing like a broadcast receiver; although, 
even then, a filter of some sort may be necessary 
when there is a large amount of interference 
present on the mains supply. 

AC Only 
When the AC/DC circuit is intended quite 

definitely for use with AC mains only, it is 
possible to make some alterations which can 
definitely improve its performance. These 
alterations cause the circuit to lose its AC/DC 
characteristics altogether, of course; and it 
becomes, instead, an arrangement utilising a 
half-wave rectifier for HT and one of several 
methods for supplying heater voltage. 

One of the major changes which may be 
made consists of the replacement of the series 

r . iSu'J k, 
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dropper resistor by a capacitor. So far as 
I am aware, real interest in the idea of a 
capacitor dropper started when it was reported 
as having been used in illegal receivers in 
Holland during the Occupation years. In any 
case, the capacitor dropper has been discussed 
at some length since the war; and a commercial 
set has been produced which uses one instead 
of a resistor. 

The capacitor dropper has advantages when 
compared with the resistive dropper, these 
including better heater voltage regulation and 
the comparative lack of heat generation. The 
only disadvantage is given by the possible 
breakdown of the capacitor and the consequent 
damage to the valves. It is obviously neces- 
sary to choose a capacitor with a generous 
voltage rating for a job of this sort; and I 
have not read or heard of one breaking down 
in practice as yet. 

Filament, or heater, transformers are a 
useful means of overcoming the voltage 
dropping problem whilst still maintaining the 
half-wave rectifier circuit. Some firms market 
transformers giving 6.3 volts at several Amps 
quite cheaply. Such a transformer would 
supply the heaters for a four-valve superhet 
together with a 6X5 or a metal rectifier quite 
happily. It is possible, sometimes, to take 
advantage of components already on hand 
to obtain a cheap heater transformer. Such 
things as large chokes, or transformers with 
" awkward " windings, pressed into service 
as heater transformers by temporarily winding 
a few turns on the outside of the bobbin have 
not been unknown amongst amateurs during 
times when components were scarce. 
The Reservoir Capacitor 

As the basic AC/DC circuit uses a half- 
wave rectifier, it becomes necessary to use an 
adequate value of reservoir capacitor in order 
to obtain sufficient rectified voltage. A value 
of 16 ,u.F should be enough if the HT consump- 
tion of the equipment is around 50 mA or so, 
but one often sees reservoir capacitors with 
values as high as 30 (j.F and more used in 
practice for such cases. In America, where 
the lower voltage mains reduces the possible 
optimum HT voltage available from a half- 
wave rectifier, even larger values are used. 

It is important to ensure that the reservoir 
capacitor chosen is capable of accepting the 
fairly heavy ripple current given by the half- 
wave circuit. Many manufacturers indicate 
the maximum ripple current of their smaller- 
sized capacitors, or state whether they may be 
used for reservoir purposes. 

It is usual practice to fit a limiting resistor 
between the rectifier and the reservoir capacitor, 
or between the rectifier and the mains supply. 
Whilst this resistor reduces the ripple current 

in the capacitor it also protects the circuit 
especially when a valve rectifier is used 
against surges which may occur when the set 
is switched off and on quickly. During the 
short time that the set is switched off the 
reservoir capacitor may discharge almost 
completely by reason of the HT current taken 
by the valves; with the result that, when the 
set is switched on again, the still-hot cathode 
of the rectifier feeds into what is effectively 
almost a short-circuit. The resultant heavy 
current could ruin either the rectifier or the 
capacitor if a limiting resistor were not in 
circuit. 

The usual values of limiting resistor are 
approximately 50 ohms for reservoir capaci- 
tors up to 15 (j.F or so, and 100 ohms for 
higher values. It is sometimes helpful to 
employ wire-wound resistors in this position, 
since the wire may then act as a fuse and give 
added protection. When metal rectifiers are 
used, the resistance introduced by the rectifier 
itself may be sufficient to obviate the necessity 
for a limiting resistor. 

The Editor Invites 

articles from readers, of a nature suitable 
for inclusion in this magazine. Articles 
submitted for publication should prefer- 
ably be typewritten, but ordinary 
writing is acceptable if clearly legible 
In any case, double spacing should be 
used, to allow room for any necessary 
corrections. Drawings need not be 
elaborately finished, as they will usually 
be redrawn by our draughtsmen, but 
details should be dear. Photographs 
should preferably be large (half-plate) 
but in any case the focus must be good. 
Much useful advice to prospective 
writers is given in our " Hints for 
Article Writers" which will be sent 
free on request. 

Please mention this Magazine 

when writing to Advertisers 
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GENERAL PURPOSE TEST 

METER 

B/ F. G. Rayer 

This multi-range meter will be found of 
great use for all ordinary radio work, and can, 
of course, be constructed at a fraction of the 
cost of a ready-made instrument of similar 
type. Provision is made for measuring DC 
and AC voltages up to 1,000 volts, and direct 
current up to 5 Amps. An Ohms range is 
also provided, and covers the values most 
frequently encountered. The various ranges 
are selected by switches, facilitating use, and 
the circuit is shown in Fig. 1. 

switch (a 2-pole 6-way type) provides DC 
ranges of 1 mA, 10 mA, and 100 mA, shunts 
being switched in for the two latter ranges. 
As this type of switch is not very suitable 
for heavy currents, a single-pole 3-way switch 
of heavier type is provided, introducing addi- 
tional shunts for 1 Amp and 5 Amp ranges. 
The third switch, a 2-pole 3-way type, enables 
the test-meter to be set for "DC," "Ohms" 
or " AC " operation. The remaining control 
is a 1 kO variable resistor, required for the 

c mA. 

-h r. D.C. AC 

iOOO V. 
I—vVNA loo V. 

V- 
I K 

IA. 

/oomA. 
—WW" • ^ « 

JA. 9 V 
vVW- _v V+ 10 rr. A. 

I m A. 4-5 v 

RC I (8 
Fig. 1 Circuit of the multi-range meter 

The instrument is built up around a 0-1 mA 
moving coil unit, the voltage ranges of 0-10, 
0-100 and 0-1,000 being obtained by 10 kD, 
100 kO, and 1 MO resistors. The same 

Ohms range. The latter is obtained by means 
of a 4.5 V dry battery and total resistance of 
4,500 O, the latter value being made up from 
the 4 kO fixed and 1 kO variable components. 
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T'is avoids possible damage to the meter, even 
if the variable resistor is turned to zero, and 
also makes the latter easier to adjust. 

A 1 mA full-wave instrument rectifier is 
switched in for the AC measurements. 
Constructional Details 

Fig. 2 shows the layout which was adopted, 
the case being 4i" by 6", and a space being 
left to the right of the panel for test-prods and 
dry battery. The actual form of construction 
is not important, but a case with a deep lid 
is convenient, and protects the meter, etc. 
when closed. If a case is already to hand it 
could be adopted by cutting a panel of suitable 
dimensions. The panel is supported on small 
strips screwed inside the box. 

Dimensions will also be influenced by the 
diameter of the meter movement. As so many 
such movements are available, it is not pro- 
posed to specify any particular model, though 
a large one will be easier to read and enable 
smaller scale divisions to be more readily 
ascertained. 

The Resistors 
Meter resistors of 1 % tolerance were obtained, 

for accuracy. It is also possible to select 

suitable resistors of ordinary type, if a second 
meter is available to measure them, or if the 
Ohms range be used, temporarily employing 
a larger battery for the 100 kD and 1 MH 
values. The 4 kO resistor may be of the usual 
5% or 10% tolerance. 

The shunts were wound from resistance 
wire. A battery (preferably of fairly high 
voltage) and variable resistor were connected 
externally, and adjusted until the meter read 
1 mA. The range switch was then set to the 
10 mA range, and a length of resistance wire 
selected which reduced the meter reading to 
0.1 mA. The wire is then wound on a strip 
of insulating material and soldered into the 
circuit. Battery and resistor are then adjusted 
to obtain a 10 mA deflection, and the same 
procedure repeated to obtain the 100 mA shunt. 
The 1 Amp shunt was obtained by wiring the 
meter in series With the LT leads of a receiver. 
The consumption of the valves totalled 0.4 
Amp, and the shunt was adjusted until this 
was indicated. The 5 Amp range was obtained 
by wiring in series with a 12V accumulator 
and 36 watt lamp, and obtaining a 3 Amp 
deflection indication. 

Results of sufficient accuracy can, with care, 
be obtained in this way. Care should be 

iomaimaiov1 OHMS ZERO 
lOOMA^jiii. 'OOV 
\ 1000V 

o+ 
0 

OHMS 

dc/tac 

5A. 

IA. 

CARRYING HANDLE 

RCII9 
Fig. 2. Layout of panel and controls 
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OHMS 

13 t 
*■> 

■6~ 

m A. 

RC'ZO 
Fig. 3. Scale, showing "Ohms" range 

taken that a heavy current is not passed through 
the meter when the latter has no shunt con- 
nected. It is only necessary to check at one 
point on each range, very low deflections 
being avoided. 

The Ohms Range 
Scale readings for this are shown in Fig. 3. 

If further intermediate readings are wanted 
these can be worked out from Ohm's Law. 

As the other ranges were multiples of 10, 
no further scales were required, since the 
reading of 0-10, 0-100 and 0-1000 is very 
obvious and easy. (The 100 small scale 
divisions present are omitted from this dia- 
gram). 

When measuring Ohms, the test prods are 
held together and the " Ohms Zero " control 
adjusted until the meter shows Zero Ohms, 
or 1 mA. The prods are then applied to the 
resistor or other component being tested. 

Final Points 
Wiring is very straightforward, good con- 

nections and sound insulation being most 
important. The panel should be marked so 
that the controls may be set at once for any 
desired range. 

It will have been noted that the same 
resistors are used for both DC and AC ranges. 
This is accurate for DC. The amount of 
error on AC will depend upon the waveform 
factor of the rectifier and upon the type of 
AC reading required. The effective, or root 
mean square voltage is usually that considered, 
and is approximately 70% of the instantaneous 
peak voltage. The peak value may be obtained 
from the RMS by multiplying by 1.414. To 
avoid using further resistors of lower value 
to obtain such ranges the scale itself may be 
marked with a special AC range with divisions 
calculated from this factor. 

INTERVAL 

a. 

Re/zS 
The Enthusiast 
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VALVES AND THEIR POWER 

SUPPLIES 

Part 4 

B/ F. L. Bayliss a.m.i.e.t. 

Modern AC/DC Receivers 
There are a very wide number of valve 

types, indeed, for AC/DC working, and new 
valves are constantly being introduced. 

Broadly, these valves may be classified by 
heater current rating, and there are four 
main groups: 

(a) 0.3A, (b) 0.2A (c) 0.15A (d) 0.1 A. 
Valve bases within these groups also vary 

widely, although for any given rating of one 
manufacturer, the " set" of five superhetero- 
dyne valves all have similar base types. 

There are international octal, Mazda octal, 
B8A, B8B, B8G, and British 4 pin, 5 pin and 
7 pin bases among the groups, and care is 
necessary when choosing valves for a receiver, 
although, of course, it is not essential with a 
new design to adhere to the principles of one 
type of base throughout. 

Neither is it necessary to adhere to one 
heater current rating throughout the valve 
chain, for judicious series-parallel arrange- 
ments may often be used to incorporate, say, 
two 0.15A valves in an 0.34 chain. 

The beginner, however, should exercise 
care when doing this; mistakes can be costly 
to him. 

It is worth noting that B8B and B8G valve 
holders are interchangeable, the only differences 
being points about spigot material and taper 
which do not affect the fitting of the valve 
into either valve holder. 

AC/DC Circuits 
Modern AC/DC power pack circuits are 

all very similar in broad outline and principle, 
differing only in minor circuit details, com- 
ponent values and component types. 

A typical arrangement incorporating five 
Milliard 0.2A valves is shown in Fig. 11. 

Ri is the minimum rectifier series resistance 
specified; R2 is the resistor required to drop 
the mains voltage to a value suitable to be 
connected to the valve heater chain; R3 is a 
shunt resistor across the dial pilot lamp to 

bypass some current during the initial warming- 
up time and thus prevent the lamp fusing 
(initially, a much heavier current flows, the 
rating of 0.2A etc. only becoming stable when 
the valve heaters have reached maximum 
heat). 

The valves in this chain are of different 
heater voltages though all of similar current 
rating. VI, V2, and V3 have 6.3 volts heaters, 
V4 33 volts and V5 20 volts. The dial lamp 
is 6.3 volts, 0.2A (an 0.3A type may be used, 
in which case R3 may be omitted). 

The voltage across the heater chain plus 
dial light is thus 78.2 volts; R2 is now calculated 
to give this voltage, to the simple formula: 

Es-Ec 
r2=  

Ih 
where Es=the mains supply voltage, Ec=the 
voltage (78.2) across the heater chain, and 
Ih=the chain current, in this case 0.2A. 

For this circuit, therefore, and assuming 
230 volt mains, the value of R2 is 

230-78.2 

0.2 Ohms = 759 n. 
A standard 750 O. mains dropping resistor 

would thus fill the bill admirably, the 1.3% 
overload being well within the usual makers' 
tolerance figure of 5% for valve heater current. 
(In any case, these days, the mains voltage 
cannot be relied upon to remain constant). 

The wattage rating of R2 is important, and, 
in view of heat inside the cabinet in the case 
of a vitreous enamel resistor, should amply 
cover the wattage dissipated. Again, the 
calculation is quite simple:— 

RW=ES-EC xlh, where Rw is the wattage 
dissipated in R2, and Eg, Ec> and Ih are the 
supply and chain voltages and chain current 
respectively, as before. 

In this case, the wattage dissipated works 
out to 30.36 watts, and a standard 30 watt 
resistor will be suitable, although one of 40 
watts would be far better and cooler in working. 
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SMOOTHING 
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k3 
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RI-1250 
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Line Cord 
When it is not wished to incorpcrate R2 

in the receiver cabinet, a length of 3 way line 
cord may be used, instead of a wirewound 
vitreous enamel component. 

This line cord consists simply of ordinary 
red and black twin flex plus a third cable, an 
asbestos-string core upon which is wound a 
nickel-chrome resistance wire. 

Line cord is obtainable in various ratings 
—0.3A, 0.2A, 0.15A etc—in both two-way 
and three-way kinds. Three-way, as shown 
in Fig. 12, is normally used for receivers. It 
is connected as shown in the figure; note that, 
when line cord is used, the upper (A) contacts 
of the on/off switch are omitted. 

When connecting the resistance wire to the 
valveholder heater tag, first unwind a short 
length, half-an-inch, of the resistance-wire 
covering of asbestos wool. Now clip on to 
the exposed core of spiral wire a small piece 
of sheet metal—steel, copper or brass—to 
form a soldering tag. Thus terminated, the 
rather delicate resistance wire will remain 
firm, on its asbestos core, and not dangle 
and perhaps easily break as it would if un- 
wound and merely soldered in. 

Valve Types 
The Mullard CY32 rectifier shown in Fig. 11 

is typical of many other and similar types of 
different make. It is of the type known as a 

RESISTOR WIRE 
TO ON/OFF 
SWITCH POINTS 
A&B. B SWITCH 
ONLY IS USED ^ 
(SEE TEXT)- TO VI HEATER PIN 

RCIIO 

5A 
SPIN 

MAINS PLUG 
(TERMINAL SIDE) 

P.LA.C 

ASBESTOS 
CORED RESISTOR 
WIRE 

CLIP THIS -'H 
^TAG ON TO 

HERE FIG. 12 
3 WAY LINE-CORD CONNECTIONS (R2) 
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voltage doublet, but in this circuit its voltage 
doubling potentialities are not used, the two 
anodes and two cathodes being strapped to 
give the effect of single anode and cathode. 
(Its companion type, the CY31, has only one 
anode and cathode). 

As with the full wave AC rectifier, the 
maker's recommendations with regard to 
minimum series resistance and reservoir cap- 
acitance must be adhered to; the series resis- 
tance in this case, however, is usually inserted 
into the valve anode circuit (Ri). An 0.1 uF 
capacitor may be wired between either the 
anode and chassis or point A and chassis, to 
reduce rectifier hum. 

There are well-known and popular " sets " 
of valves within each heater current group and. 

The valve economy is effected by using V2 
as combined IF amplifier and audio amplifier, 
the two diodes being accommodated in the 
output valve V3. 

Cord Resistance 
One final note on line cord. The resistance 

of this cord is usually specified as so many 
ohms per foot; e.g., 0.3A, 60 fl per foot. Be 
careful, then, to specify the resistance per 
foot, as well as the current rating and way 
(or wire) number. As an instance, R2 of 
Fig. 11 is 750 tl; 0.2A cord, however, is often 
80 Q or 100 O per foot. 

The retailer's catalogue usually gives this 
resistance figure, and it is only necessary to 
divide the total resistance figure (750 H) by 

HlfP 

n Q 0 

♦ 

n 

JO 

* 

The Optimist 

as a possibly useful guide to the inexperienced 
constructor, one typical set from each group 
is given:— 

0.3A 0.2A 0.15A O.IA 
VI 6K8 TH233 12A8 UCH42 
V2 6K7 VP133 12K7 UF4I 
V3 6Q7 HL133DD 12SQ7 UBC41 
V4 25L6 PEN3520 35L6 UL41 
V5 25Z4 U201 35Z4 UY41 

The first and third groups are American 
types. The 0.2A group are Mazda equivalents 
of the Mullard group given in Fig. 11. The 
last group are a comparatively recent addition 
to the Mullard range. 

There are many other groups of various 
makes, and one very recent Mullard group 
is perhaps well worth mentioning on account 
of the unorthodox and economic valve arrange- 
ment. This is a 0.1A group, with B8G bases; 

VI—UCH21, V2—UCH21, V3—UBL21, 
V4—UY21. 

the resistance in ohms per foot (80) to arrive 
at the answer of the length in feet required; 
in this case it is 9.4 approximately, and ten 
feet of cord would be bought, the surplus 0.6 
of a foot being trimmed off. 

Fuses 
Although not shown in Fig. 11, fuses are 

an undeniable asset in an AC/DC circuit. 
Two 1A fuses each inserted into one leg of the 
mains lead will do much to protect both the 
constructor and the components. Remember, 
guard with a fuse, and nothing you'll lose. 

(Note: There was a draughtsman's error in 
Fig. 9 in the last instalment, resulting in the 
heater chain being shown connected on the 
wrong side of the metal rectifier. Our 
apologies.—Ed.l. 
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RADIO CONTROL 

EQUIPMENT 

PART 1 

By RAYMOND F. STOCK 

Although most radio control enthusiasts are 
established model makers, many radio amateurs 
are turning to this fascinating branch of their 
hobby. 

The readers of this magazine will find nothing 
coraphcated about the electronic gear used, 
which is generally very simple if only for 
reasons connected with size and weight; the 
accompanying electro-mechanical components 
may however introduce some new ideas to 
pure radio enthusiasts, and the purpose of 
this series is to explain various systems of 
control and to indicate ways in which the 
components may be made. Only those units 
which can be made with the assistance of simple 
hand tools will be described, and no high degree 
of skill in their use is necessary; it is realised 
that most amateurs whose primary interest 
has hitherto been in straightforward chassis 
construction are not likely to own a lathe. 
In many cases it will be seen that a wide variety 
of oddments can be pressed into service to 
save work and time, such things as alarm 
clocks, watches, old electric bells and spring 
driven toys being particularly useful. 
THEORY 

All simple radio control systems may be 
divided into four units, two at the trans- 
mitting end and two within the model. These 
comprise, firstly, the transmitter and the 
receiver; in addition to the transmitter and 
preceding it there must be a unit which we shall 
call the Control Box. 

At its simplest this may be no more than 
a switch or press-button, but its function is 
always to convert the operator's movements 
into electrical signals which can be handled 
by the radio link. 

The extra unit in the model, following the 
receiver, we shall call the Operating Gear, 
and its function is to translate the incoming 
amplified signals back into movements of the 
appropriate controls. 

The Control Box and the Operating Gear 
are inter-n lated and depend upon the system 
used, and it is the construction of these two 
items with which the present series is concerned. 
RELAYS 

Relays are generally regarded as a ' radio ' 
item and invariably mounted upon the chassis, 
but the following notes on their construction 
may be useful since good sensitive relays are 
not always easy to get. 

The American type SCR522 and the Siemans 
High Speed relays are both useful in radio 
control and are still available (though with 
decreasing frequency) from government surplus 
sources. 

Several small relays are being offered by 
concerns specialising in radio control gear, 
but these are mostly designed with a view 
to their use in model aircraft, and consequently 
their construction tends to be rather light; 
when several valve stages of amplification 
are used, either direct coupled (as in Mr. Judd's 
circuit of the October issue of this magazine) 
or in an audio frequency chain (with a mod- 
ulated signal) the choice of a relay becomes 
less critical. The single valve super-regenerator 
is still, however, very popular on account of 
its simplicity and small size and with a receiver 
of this class a really good relay is essential; 
its in-and-out ratio virtually determines the 
range of the set. 

Fig. 1 shows plan and side elevation of a 
simply made component. A, the magnetic 
frame, should be cut with a fretsaw from a 
good grade of iron, and a suitable source of 
material is comparable members of other 
surplus relays. It should be 1/16 inch thick 
(or 3/32 inch thick if weight is no object) 
and can easily be bent to shape in the vice; 
if possible an additional strip of iron should 
be riveted against the pole piece which lies 
inside the coil, increasing the section at this 
point to 5/16 inch by 1/8 inch. Two holes B 
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are drilled and tapped 6 BA and the wider 
end of the frame is filed to a edge with an 
included angle of about 45°. This edge need 
not be very sharp, but it must be absolutely 
straight; if convex, the armature will rock from 
side to side. The armature is cut to shape 
as at C, and has a groove filed across it to 
enable it to pivot on the knife-edge. 

Use a small jeweller's file to cut this groove, 
and finish it off to as near a V shape as possible 
with a single edge razor blade. When com- 
pleted the armature should balance nicely 
on the pole piece, rocking easily in the correct 

The contact block D can be cut with a 
fretsaw from any piece of thermo-setting 
plastic such as Bakelite; generally a useful 
piece can be taken from an old electrical or 
household appliance. 

The two holes E are tapped 6 BA and the 
hole F is 3/16 inch diameter. Two long 
6 BA bolts pass through holes G and into holes 
B in the relay frame, thus securing the plastic 
block firmly. 

A 6 BA contact screw and a locknut are 
required for each tapped hole in the plastic, 
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Fig. 1. Details of sensitive relay. Scale in inches 

plane but showing no tendency to tilt laterally 
or to rotate about the end of the pole piece. 

A small silver rivet is soldered through the 
tip of the armature to form a contact, and 
below it is a small hole to take the end of a 
very fine steel or phosphor bronze spring. 
The end of the spring is pushed through the 
hole, turned over at 90° for 1/16 inch, and 
secured with solder to the front face of the 
armature. 

and these might be obtained from an old relay; 
if not, take two ) inch 6 BA brass screws and 
solder to their tips small pieces of silver rod 
(or other similar contact alloy). When the 
joint is cool, the silver can be filed to a 45' 
point {slightly rounded at the end). 

The coil may perhaps be taken from another 
item of equipment, provided it has a suitable 
resistance and reasonable dimensions. If a 
useful coil is on hand, the dimensions of 
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the frame can be altered to suit it, as none of 
the dimensions is critical. 

Failing this, it will be necessary to wind the 
coil to suit, and as a start a small bobbin 
should be made up from celluloid or thin 
card cemented together. The wire, terminated 
by a few inches of thicker, silk covered con- 
ductor, can then be laid on by any means 
available. Very fine wire is not easy to handle 

W 

cz 

Fig. 2. Pole pieces of sensitive 
relay 

at first, but given care it should be possible to 
put the turns on without breakage. Some sort 
of winding machine is obviously necessary 
in view of the number of turns required, and 
I have used Meccano parts to build up a 
suitable rig; alternatively, a sewing machine 
can be pressed into service, adapting the 
bobbin winding device for the purpose. 

The turns required vary with the anticipated 
anode current. Most simple super-regenera- 
tive detectors use between 1 and 2 mA, and 
a 5000 O winding is suitable here. This can 
be obtained by filling the coil former with 
46 gauee enamelled wire, which will involve 
approximately 17,000 turns. 

The completed coil is secured over the core 
by a touch of sealing wax, and a strip of brass 
i inch wide soldered between the two poles 
as shown in Fig. 2. This braces the ends 
of the frame rigidly apart. 

Fig. 2 also shows two small scraps of brass 
sheet, each bent into a V and soldered to the 
sides of the armature pivot; these are filed 
after soldering until the space between them 
is just wider than the armature and they prevent 
the latter from moving sideways. 

The spring, attached to the armature at 
one end, is pushed through the 3/16 clearance 

hole in the plastic and secured with a touch of 
solder to a brass strip. The strip is cut from 
one of the springy connections on a torch 
battery, (or similar material) and one end is 
soldered to the relay frame. Flalfway along 
is a i inch hole, and soldered over it a 6 BA 
nut. A small grub screw through the nut 
bears on the end of the frame and forces the 
strip away from the relay; this tightens the 
spring for adjustment purposes. 

ADJUSTMENT 
The two contact screws should be connected 

to flash lamp bulbs, connection being made 
by small soldering tags under the locking 
nuts. Both lamps are supplied from a battery 
and the return lead is soldered to the relay 
frame. 

The coil is connected in series with a battery 
and variable resistor; the values of these 
will depend on individual cases, but the idea 
is to enable one to pass between 80% and 120% 
of the normal working current through the 
relays. Typical values for a normal la of 
1.5 mA would be a 5000 O potentiometer and 
a 10V. battery. A more sensitive control can 
be obtained by using a high resistance poten- 
tiometer across a lower value fixed resistor. 
Fig. 3 shows the complete set-up. 

To commence adjustments, the two contact 
screws should be turned until the armature 
has less than a thousandth of an inch free 
play between them; this means that its move- 
ment when touched is inappreciable by eye 
or ear, hence the need for indicator bulbs to 
register its movement. 

At the same time, the tip of the armature 
should be about 5/1000 inch from the end of 
the pole, or even less, but on no account 
should it be allowed to touch the pole when 
cittrcictcci 

The main battery can now be connected, 
in series with a meter reading mA. The 
current should be set by the potentiometer 
to about 0.1 mA below normal la. The 
spring tension on the armature is then slowly 
increased until the armature just moves away 
from the pole, as shown by the indicator 
lamps changing over. 

Now the potentiometer is turned up until 
the armature moves home and the current 
value is noted; this is the ' in ' value. The 
current is then decreased until the armature 
moves away again and this value of current 
is noted; the new figure is the ' out' value. 
The positions of the two contact screws, and 
the spring tension, can all be successively 
adjusted, the object being to bring the ' in ' 
and ' out' values as near as possible. 

Moving the tip of the armature away from 
the pole tends to improve the in-and-out 
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ratio, but at the same time it causes the forces 
acting on the armature to be reduced and 
therefore makes the action less positive. 
Check that the contact is good, both in and 
out, by tapping the relay to ensure that it 
is reasonably vibration proof in either position. 
Obviously a compromise must be made in the 
final adjustment and, as an example to aim 
at, the in and out values can be adjusted to 
1.20 mA and 1.28 mA a difference of only 
0.08 mA, the relay being quite vibration-proof 
in either position. These figures were obtain- 
ed by careful adjustment of a relay made as 
in Fig. 1. 

It will be noted that no means of fixing the 
relay have been shown. It is intended that 

This method reduces vibration and also 
supports the heaviest part of the relay—the 
coil—thus relieving the frame of loads and 
preventing distortion. It will be appreciated 
that such details are important when the 
adjustments on the relay must be held to 
fine limits. 

When completed and installed, the various 
bolts may be locked with varnish. 

SECONDARY RELAYS 
The very small forces available to operate 

a sensitive relay mean that a pointed or rounded 
contact must be used against the armature 
in order to break through any oxide film 
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Fig. 3. Relay test circuit; the resistor showrPJn pecked line may be inserted 
to improve sensitivity (see text) 

two pieces of foam rubber—such as accompan- 
ies some types of surplus headphones—should 
be glued with seccotine to the protective 
binding over the coil. The rubber is itself 
glued between two wooden brackets on the 
radio chassis. 

etc. and so ensure positive operation. Natur- 
ally such small contact areas can carry only 
light currents, and it is then often necessary 
to use a second relay with more robust con- 
tacts before a piece of ' heavy' equipment 
can be controlled. 
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of any good magnetic material. The armature 
is pivoted on a knife-edge, as described earlier, 
and in this case is soft-soldered to a piece 
of springy copper foil which carries a silver 
contact on its extension. 

A similar contact is soldered to a bracket 
made up from a scrap of brass sheet, and the 
latter is held in position by a binding of thread 
around the bobbin, secured with shellac. 

The other end of the foil strip is cut into 
two arms and the ends of these are soldered 
to the bent brass bracket. The latter is 
soldered to the base of the U-shaped core, and 
the drilled cross-portion acts as a mounting 
lug. 

A small strip of brass is bent and filed to 
shape, and soldered to the free pole; this 
member A acts as a back stop to the armature, 
and is bent until the armature has about 
1/100 inch movement before the contacts close. 
The latter must be adjusted so that the armature 
can never touch the free pole. If the second- 
ary relay is required to be two-way, this back 
stop is replaced by another contact made 
similarly to the one already described. 

The values of the coils are not critical and 
obviously depend upon the voltage of the 
supply; such a relay will work well on 9V. 
using two 1000 fl bobbins in parallel, and 
thus uses only 18 mA. This is quite a safe 
current to pass through the contact points 
of a sensitive relay and the coils are not 
sufficiently inductive to cause any sparking 
at make or break. 

The contacts of the secondary relay can be 
almost flat, and will easily handle 2A. 

{To be continued) 

RADIO TUNER UNIT FOR 
MAGNETIC RECORDERS 

(February issue). 
Dear Sir, as a result of enquiries about the 
crystal radio, I would like to point out the 
following: 
A Coupling coil of L2 is 65T, as text, and 

NOT 95T as sketch. 
B Formers are Aladdin PP5892 (F804). 

Diameter approx. J|*. 
C Wire is litz of 7-9 strands 45-48 swg 

enamelled wire. 

Yours faithfully, 
L. F. Sinfleld. 

SsCL = 

& 

& 

Fig. 4. Secondary relay 

This process appears to add to the compli- 
cation, but a very simple relay'will suffice. 

Fig. 4 is an easily made unit of this type. 
The coils can be 1000 H bobbins from head- 
phones or Siemens relays, and the core is 

WORLD RADIO HANDBOOK 
Seventh Edition 1953 Price 8/6 
New Edition—just published. Revised and enlarged 
—contains all information covering the worlds 

broadcasting stations. 
Compiled from authoritative data, WORLD 

RADIO HANDBOOK is an invaluabla "Who's 
Who" and a ready made log book for all in anyway 
interested in Broadcast station listening on a 
world scale. The detail given is designed to 
facilitate easy indentification of Broadcast stations, 
covering announcement procedure, interval 
signals, wavelength, personnel and station 
addresses and containing information about 
Television stations from all over the world. 

Trade Enquiries Invited 
Amalgamated Short Wave Press 

Ltd. 
S7 Maida Vale Paddington W9 
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PICTURE TUBE DEFECTS 

By GORDON J. KING, a.m.i.p.r.e. 

One of the most alarming symptoms for 
both set owner and constructor is when a 
television receiver suddenly cu.s off with a loss 
of vision only. The situation is tagravated if, 
by advancing the brilliance setting, a raster 
cannot be resolved on i^e blank semen. We 
immediately become concerned about the 
health of the picture-tube, and many tests are 
devised to ascertain, as rapidly as possible, 
that the tube still lives. 

Actually, a blank screen should not prompt 
one to immediately suspect the nicture-tube, 
for a sympton of this nature—in the large 
majority of cases—can be diagnosed to a fault 
in the receiver itself; nevertheless, such a 
reaction is understandable, especially in these 
days of double purchase-tax. 

About the only tube fault that could suddenly 
give rise to a blank screen is an open circuit 
heater, and out of hundreds of tubes handled 
by the writer, no more than two or three 
abruptly ended their lives through this cause. 
Indeed, it is the converse effect that should 
cause alarm—a tube which manifests uncon- 
trollable brilliance. 

Heater to Cathode Short 
Some receivers—mainly the older ones—use 

the picture-tube grid as video signal input 
electrode, see Fig. 1 (a); although now it is 
more common to employ the cathode for this 
purpose, see Fig. 1 (b). In both cases however, 
the same process occurs—the grid receives a 
positive going video signal and, therefore, the 
instantaneous brilliance on the picture-tube 
is dependent on the video signal magnitude. 

Connected in both circuits is also a brilliance 
control network, which sets a black level limit 
to the picture by means of a variable bias 
network. A study of Fig. I will make these 
factors clear. Referring to the circuit at (a), 
we can see that a heater to cathode short would 
have the effect of short circuiting the brilliance 
control system, so that the control grid is 
heavily positive with respect to cathode. A 
similar effect would occur in circuit (b), but 

here the positive potential on the grid would 
be derived from the brilliance control potentio- 
meter, and in both instances the control grid 
would always be more positive than the cathode 
irrespective of brilliance control setting. Con- 
ditions are thereby created for an uncon- 
trollable brilliant raster. Heater to cathode 
shorts are unfortunately one of the most com1 

mon of picture-tube faults, and can prove 
really exasperating to the constructor, par- 
ticularly if the tube is perfectly sound otherwise. 
Using Faulty Tubes 

Sometimes the internal short is of intermit- 
tent nature, and by a gentle tap on the neck 
of the tube it is frequently possible to remove 
the short, although it usually occurs again 
after a short respite. The writer has success- 
fully removed heater to cathode shorts on a 
number of occasions by a process known as 
" flashing." The tube heaters are allowed to 
function, and a potential is applied between 
heater and cathode very rapidly. A 120 volt 
HT battery, for instance, tapped at about 50 
volts is swiftly flashed across the two electrode 
pins on the tube base, and in a fair number of 
cases this procedure has been known to per- 
manently disunite the internal short. 

It should, of course, be borne in mind that 
this method is not one hundred per cent safe, 
for in certain cases there is a possibility of the 
tube heaters " blowing" ; and it should, 
therefore, be attempted only as a last resort, 
or if the tube is considered useless under fault 
conditions. 

If we refer again to the circuit at (a), we shall 
observe that the only reason why the tube 
cannot be used under fault conditions is 
because the heater transformer is in direct 
connection to the receiver earth line. Quite 
probably the tube healer power is taken from a 
common heater transformer, or heater winding 
on the mains transformer, and since it is 
necessary to earth the valve heaters, the 
picture-tube heater is earthed as a result. 

One way of overcoming this difficulty is 
by energising the picture-tube heaters from a 
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separate isolated heater transformer, and this 
is frequently practised by home constructors, 
the modification producing no marked deter- 
ioration in picture quality. 

The circuit at (b), however, presents a more 
complicated problem; for here, although an 
isolating transformer would serve the purpose 
so far as the tube potentials are concerned, 
the cathode receives the video frequencies 
direct, and, owing to loss-inductance and 
capacitive effects of the transformer, a noted 
deterioration in picture quality is bound to 
occur. These undesirable factors will obviously 
be in shunt with the picture signal, and will 
tend to by-pass its higher frequency compon- 
ents, resulting in a reduction of definition. 
Another Method 

Now, it appears that the only satisfactory 
way we can continue employing a tube with 
a heater to cathode short, is by modifying the 
circuit to grid modulation. This is, unfortun- 
ately, a little more involved than it first seems, 
for grid modulation demands a positive going 
video signal, whereas when the signal is applied 
direct to the cathode it must be negative 
going; a simple change-over would, therefore, 
result in a negative picture. Changing the 
phase of the vision detector would help in 
this respect; but, then, the video amplifier 
which has been designed to receive positive 

going detector signals would tend to work 
in the region of cut-off on peak-white|picture 
signals. Furthermore, the sync pulses from 
the video amplifier would be of converse 
phase, demanding also a modification in this 
connection. 

The circuit shown at Fig. 2 illustrates a 
method, employing two extra valves, by which 
the phase of the picture signal may be inverted 
suitable for grid modulation, while the sync 
pulses remain unchanged in both amplitude 
and phase. 

The negative going picture signal from the 
video amplifier is conveyed, via Cl, to the 
grid of a pentode valve strapped as a triode— 
the signal appearing at its anode is, therefore, 
positive going. The diode VI is employed solely 
for D.C. restoration to facilitate the method 
of coupling. An isolated heater transformer is, 
of course, necessary, and the brilliance control 
network is altered to the cathode of the tube. 
Sync pulses are fed to the line and frame 
generators as normal. The valves, VI and 
V2, may be a D77 and Z77 respectively, or 
ex-government valves such as the VR92 and 
VR65 are of suitable class. 

A Dim Tube 
After a hard and normal life the picture- 

tube brilliance gradually falls-ofif, until a stage 
is reached when the tube [is considered no 
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longer serviceable, and it is, indeed, a reluctant 
constructor who takes his tube " down to 
air" with the strike of jemmy or similar 
implement. 

A tube ending its natural existence by going 
" dim " is first observable by the manifestation 
of flyback lines. Quite probably viewing is 
not done in complete darkness, and in an 
endeavour to combat ambient illumination 
a more advanced setting is given to the brilliance 
control. This procedure is, of course, in- 
correct, but since picture brilliance reduces 
very gradually a progressively advanced setting 
on the brilliance control is usually unwittingly 
performed. 

In order to maintain a correct contrast 
ratio it is necessary also to advance the contrast 
control setting to suit, and as the picture-tube 
continues to decline in brilliance, a point is 
reached when it is severely over-driven, which 
is indicated by the picture tending to resolve 
in negative form; for instance, the peak white 
picture components going darker, and the 
black components going lighter in tonal value. 

These conditions are aggravated, in a large 
number of cases, by the spotter diode which 
is frequently shunted across the video ampli- 
fier. The circuit at Fig. 3 illustrates a typical 
example of such a device, where the spotter 
diode is biased by virtue of R1 and R2 so 
that the diode is held non-conductive during 
normal picture signals. If, however, the peak 
white picture level is exceeded, due to an 
interference pulse, for instance, the diode 
cathode swings less positive than the anode, 
and the valve conducts, which effectively 
by-passes the interference pulse through Cl. 

Sometimes R2 is made adjustable, and 
labelled limiter control; this allows—within a 
fixed limit—an adjustable bias potential to be 
applied to the diode anode, and thus determines 
its conductive level. 

Now when, due to a dim tube, a heavy 
picture signal is applied to the spotter cathode, 
the diode is prompted to conduct during a 
peak-white signal level, irrespectively of 
spotter control setting. Furthermore, since 
the resistor R2 is returned to the slider of the 
brilliance control, a more advanced setting of 
brilliance will result in the diode anode going 
even more positive, thereby assisting further 
diode conduction during a potential level 
representing peak-white signals or less. 

We can see, therefore, that not only does the 
picture-tube tend to be overloaded as its 
brilliance deteriorates, but that the spotter 
diode also suffers from the same cause, and 
since both factors are of synonymous nature 
the overall effect is unduly stimulated. Tube 
life may be often enlarged by disconnecting 
the spotter circuit in a receiver exhibiting the 
symptoms of a dying picture-tube—for in this 
case, the tube itself satisfactorily performs the 
function of limiting interference pulses with- 
out the aid of a diode. 

Prolonging Tube Life 
The general cause of a dim picture-tube is 

a fall-off in the quantity of electrons emitted 
from its cathode (low emission). In many 
cases this state of affairs can be alleviated and 
additional life gained from an otherwise useless 
tube. 
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Fig. 2. Circuit changed to grid modulation enabling a faulty tube to be used 

www.americanradiohistory.com

www.americanradiohistory.com


352 RADIO CONSTRUCTOR 

First of all, though, it may be constructive 
to consider the process to which a picture- 
tube cathode is initially subjected so that it is 
endowed with the property of emitting electrons. 
The cathode itself takes the form of a cylin- 
drical tube through which an adequately 
insulated heater is threaded. Imparted on 
the cylinder is a chemical coating comprised 

a while the meter reading will gradually 
increase, and should be allowed to continue 
until a maximum limit is reached—the time 
taken will, of course, vary between tubes, 
although a too rapid rise is a sure indication 
that excessive gas resides within the tube, and 
little can be done to re-activate it. When the 
current reading has reached a maximum and 
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Fig. 3 
A typical spotter 

circuit 
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mainly of the barium or strontium oxide salts. 
The tube heater current is initially exceeded 
by about plus 25% of its nominal rating, and 
the cathode is arranged to pass current. 
After a while, depending on the precise process 
employed, the chemical coating becomes 
highly electron emissive, and the heater is then 
operated for a short time at its normal working 
temperature. This operation is known as 
cathode activation, but throughout the normal 
life of the tube the cathode gradually de- 
activates, resulting in a fall-off in beam current, 
with a consequent reduction in brilliance. 

At this stage it is frequently possible for the 
constructor to endow the tube with a fresh 
lease of life, by a means similar to that used 
during manufacture—a treatment sometimes 
called re-activation. The tube is connected 
into a circuit after the style of Fig. 4, which 
by virtue of a tapped heater transformer 
makes it possible for the tube heater to be 
over-run by about 25%. A potential of about 
120 volts is connected between cathode and 
grid in series with a protective resistor and 
a 0-5 mA meter movement. The meter is, 
therefore, indicative of electron flow, and thus 
provides a means of observing the re-activating 
capability of the cathode. 

After the circuit has been in operation for 

settled down for a few minutes, the heater 
voltage should be switched to normal and 
left for a few hours. The same process should 
then be recommenced with an aim of achieving 
maximum grid current reading on normal 
heater voltage. You can be assured that a 
little patience while re-activating will be more 
than compensated for later, when the tube is 
re-inserted into the Teceiver and fervently 
tested. 

Increasing the tube heater voltage in steps 
as the emission falls is another successful way 
of prolonging the " brilliant " life of a tube, 
and is extensively practised in America. 
Employing a tapped heater transformer enables 
the tube heater to be switched on to various 
overload voltages as soon as a marked reduc- 
tion in tube brilliance is noted; usual overload 
figures are plus 10, 25, and 33% of normal, 
commencing with the lowest value, and 
progressing in stages—as the tube brilliance 
further deteriorates—to a maximum of 33% 
overload. 
Symptoms of Gas 

In theory a perfect picture-tube would be 
one that has a total vacuum, but for obvious 
reasons such an attainment is an impossibility; 
nevertheless, manufacturers of picture-tubes 
to-day are employing more efficient exhaust 

im i ^an1 m-r. 
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techniques in an endeavour to obtain as near- 
perfect a vacuum as possible within the tube. 
Excessive gas inadvertantly introduced either 
by a fault during manufacture, or by incorrect 
subsequent operation, tends to become ionized 
by collision with the high speed beam electrons, 
and results in the tube having a poor focus 
performance. 

Vertical definition may not be at a maximum 
when the tube is focused for optimum horiz- 
ontal picture definition. When focusing on 
the horizontal scanning lines, for instance, 
the vertical bandwidth bars of test card ' C' 
tend to be blurred and out of focus; a com- 
promise focus setting is about the only remedy 
for the continued employment of a tube in 
this state. 

A more advanced state of gas prevents 
the tube from focusing altogether, for the 
horizontal scanning lines become so thick 
that they merge into one completely unfocused 
raster. 

Ion Burns 
The diminutive trace of gas that must exist 

within any picture-tube tends to give rise to 
what are known as ions. These are of two 
types—positive and negative. The positive 
ions are created by the high-speed electrons, 
comprising the tube beam, colliding with and 
decomposing the gas atoms, so that they lose 
a few of their electrons. The electrons thus 
lost contribute to the beam, while the remaining 
portions of the positively charged gas atoms, 
which are comparitively large and slow moving 
compared with the high velocity beam electrons, 
tend to travel away from positive—towards 
the cathode. These positively charged bodies 
—or ions—possess, in virtue of their velocity 
and mass, a comparitively large quantity of 
kinetic energy, which is immediately liberated 
when they strike the cathode. This positive 
ion bombardment is, apart from other effects, 
a large contributory factor to cathode deter- 
ioration. 

Negative Ions 
Negative ions are produced by a form of 

secondary emission when the positive ions 
strike the cathode, and being of opposite 
charge they, therefore, travel in the direction 
of the beam towards the fluorescent screen, 
but owing to their greater mass they are 
affected less by magnetic than electrostatic 
fields. This means, then, that while the 
electron beam is being focused and deflected 
magnetically during its journey through the 
tube, the ions continue moving in their original 
direction, and converge outwards, to strike 
an area of the screen near its centre. 

By the time the negative ions arrive at the 
screen, however, they are possessed with a 

large quantity of kinetic energy and, therefore, 
penetrate deeply into the fluorescent phosphors, 
which over a period of time has the effect of 
reducing the luminescent property of the 
screen. 

It is, therefore, clearly seen why the small 
portion of screen, less bright than the rest, 
always resolves in the centre. Constructors 
will, no doubt, have observed that electro- 
static tubes suffer less from a concentrated 
effect of ion burn. The reason is, of course, 
the fact that with this style of tube the ions 
are focused and deflected with the beam, so 
that the burn is spread over the entire area 
of screen, and is generally put down as ageing 
of the tube instead of what it really is—an 
enlarged ion burn ! 
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Fig. 4. An experimental re-activating 

circuit 

Screen Protection 
Tube manufacturers are today adopting 

palliative measures to provide, in most cases, 
a large degree of screen protection. The 
aluminized screen is becoming extremely 
popular in this respect. This mode of pro- 
tection consists of a thin aluminium backing 
to the screen, which effectively shields the 
delicate phosphors ■ from the more massive 
ions, but offers little resistance to the high 
speed electrons, so that they energise the tube 
in the usual way. Apart from this function, 
the aluminium coating has the effect of 
reflecting forward some of the light from the 
inside of the screen, resulting in a brighter 
picture. 

Another method is the ion trap, which is 
formed by a twisted gun assembly in con- 
junction with a suitably positioned magnetic 
field. The beam is bent by the field so that 
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it travels through an aperture in the final 
anode, and continues its journey in the normal 
way. The ions, however, being unaffected 
by the field, travel at an angle to the tube axis, 
and end up by being collected by the final 
anode, where their stored energy is easily 
absorbed without any damage to the screen. 

Once the negative ions have actually shown 
their mark, the constructor is powerless to 
rejuvenate the burnt portion of screen; never- 
theless, it is within the power of the constructor 
or experimenter to prevent early screen degen- 
eration from this cause. 

In the first place he should ascertain that the 

tube heater is not being under-run—surprisingly 
low voltage readings are often indicated directly 
across the heater pins on the tube base— 
owing to excessive volts drop across the 
heater connecting leads, or a high contact 
resistance between tube base and socket. 

A tube which is consistently used with little 
negative bias (a high brilliance setting), for 
instance, will hasten the effects of the ion 
burn. In this respect it is advisable to employ 
—if considered desirable—a dark screen filter 
only when conditions demand, for its use is, 
of course, pointless during viewing times when 
the ambient illumination is low anyway. 

This Pick-up was subjected by us to a most 
searching examination. The particular model 
placed on test was the type with interchange- 
able heads, thus N.50/4 for 78 r.p.m. and 
LA 50/4 for long-playing. 

A frequency response of up to 14,000 c/s 
was claimed by the makers,* and this was 
fully substantiated in the laboratory. It 
remained, then, to check this response taking 
into account the natural aural channel. The 
reliability of laboratory findings as related to 
the effect on the human ear has long disturbed 
the experts, due to the undeniable factor that 
a clarinet, for instance, playing top G differs 
only from the flute performing the same sound 
or frequency by reason of the harmonic con- 
tent. It is for this reason that one will often 
see, after elaborate technical claims, that a 
designer will state that a famous musician has 
passed an approving opinion. In this test, 
therefore, we decided upon the human ear. 

Trade Review 

THE RONETTE 

CRYSTAL PICK-UP 

A specially prepared record was used which 
employs an array of various musical instru- 
ments found in the orchestra. Cymbals, and 
triangles were reproduced with convincing 
realism and, generalising, these particular 
instruments are mentioned because of the 
average difficulty in reproducing with any 
assimilation of the original. 

The String-bass was similarly recognised as 
a sincere reproduction. 

The N50/4 head produces about 0.5 volts, 
which is of some considerable importance in 
the design of high-fidelity apparatus. Many 
high quality pick-ups give a much lower 
output, and although it is a fairly simple 
matter to raise the gain there is always the 
ever-present problem of hum suppression when 
using these other types. 

A very strong argument in favour of the 
Ronette is its weight. At only 7-j grams, this 
must attract possessors of expensive records. 
The amount of wear being so reduced, the 
life-expectation for a disc is greatly extended. 

A first class pick-up, easily fitted and 
adapted, and one which we thoroughly recom- 
mend to hi-fi enthusiasts. 
♦Distributed by E. and G. Distributing Corporation 

Ltd., 33 Tottenham Court Road, London, W.l. 
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OBTAINING SMOOTH 

REACTION 

By JAMES S. KENDALL, assoc. brit.i.r.e., m.i.p.r.e. 

One of the easiest ways of increasing the 
gain of a radio receiver is by using reaction; 
this is incorporated in most straight receivers, 
and can be the cause of quite a few headaches. 
Some circuits have a tendency to be very 
" Floppy," and suddenly burst into oscillation. 
There are various reasons for this. One of 
the main causes is found in the fact that the 
filaments of battery valves are not the same 
potential all over, but negative at one end and 
positive at the other. This means that the 
grid will not conduct so well for a small voltage 
as a large, so that at the point of oscillation 
the impedance of the grid of the valve suddenly 
alters, allowing the valve to plop into oscillation. 
The most simple answer to this is to connect 
the grid leak to the positive end of the heater 
instead of the negative; in this way there is 
always a small grid current flowing. 

circuit will not oscillate. The experimenter 
can best find a value that will suit his particular 
circuit by trial and error. 

Another type of circuit is shown in F'g.2. 
In this, the circuit is set so that it will oscillate 
freely, but not too vigorously. The control is 
to a certain extent set by the value of the series 
resistor between the reaction coil and the 
reaction condenser. The size of the com- 
ponent can be found quite easily by substituting 
various values; the writer has found that for 
most purposes a 500 O resistor is suitable. 
The variable resistor across the circuit is a 
50 kD, and should for preference be non- 
inductive and can quite well be of the carbon 
type. The action of the circuit is that the 
valve tends to neutralise the dynamic resistance 
of the tuned circuit, and if it over-neutralises 
the circuit, oscillation will start. If, then, a 
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Fig. 1 shows a useful modification to the 
reaction circuit, which just consists of a 
resistor joined between the reaction condenser 
and the reaction coil. The effect is to alter 
the phase angle instead of the amplitude of the 
feedback. The result is very much the same, 
but is very much smoother. The value of the 
resistor can be almost anything between 100 
and 5,000 O; if it is too high the reaction 

variable resistor is in the circuit it will reduce 
the dynamic resistance. The dynamic resis- 
tance is given by the formula Rd equals L/RC 
and is a resistive quantity, i.e., an in-phase 
quantity. The R used in the formula is not 
the DC resistance, btT the HF resistance 
which is very much hignei. The variable 
resistor shunts this and reduces its value so 
that control can be obtained. 
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ELECTRICAL BARGAINS In addition to our large range of radio 
sccessories we also carry a good stock of 
electrical wiring accessories, details of a 
few of these and of cable can be found 
below:— 

5 AMP 
SURFACE 

SWITCHES 
— HICRAFT 

Oblong Brown Plastic 
I-way, 1/3 each. 
Oblong White Plastic 
I-way, 1/3 each. 

Oblong Brown Plastic 2-way 
Oblong White Plastic 2-way 
Round Brown Plastic l-way 
Round White Plastic l-way 
Round Brown Plastic 2-way 
Round White Plastic 2-way 

SOCKETS— 
HICRAFT 

Flush type for skirtings 
5 amp. 3-pin shuttered, 
1/3 each; ditto with 
switch, 2/3 each. 

CEILING 
SWITCHES— 

HICRAFT 
With cord and acorn f Brown or White, l-way. 
3/9 each; 2-way, 4/3 each 

MAGNETICTAPE RECORDER KIT— 

i YOURS FOR £11/14/6 

16 each 

1/3 

T.R.S. CABLES, 250 
I/.044 Twin flat 31.019 Twin flat 
3/.029 Twin with earth 
31.029 3 Core flat 
3/.036 Twin flat 
3 .036 Twin with earth 
3'.036 3 core flat 7/.029 Twin flat 
71.029 Twin with earth 
7/.036 Twin flat 
7/.036 Twin with earth 
7/.064 Twin flat 

CLASS 
... 9d. 
... I/- 
... 1/3 
... 1/6 

1/4 
... 1/7 
... 21- 

1/6 
... I/ll 

2/9 
... 3/3 
... 4/9 

LEAD COVERED CABLES, 
250 v. CLASS 

31.029 3 core   2/3 yard 
31.036 3 core   3/8 yard 
7/.044 Twin ... ... ... 3/3 yard 
3/.036 Twin  If-yard 
71.029 Twin  2/9 yard 
7/.064 Twin  5/-yard 

WAR EMERGENCY TYPE 
CABLES, 250 v. CLASS These are P.V.C. or rubber insulated, 

laid flat then braided with cotton and 
compounded: 
7'.029 3 core flat ... ... 2/-yard 
7/.044 Twin flat ... ... Ij-yard 
7/.064 Twin flat ... ... 3/3 yard 

MULTICORED FLEXIBLES 
A!I are suitable for mains work as the 
separate conductors are very well 
insulated, then they are covered overall 
either with hard rubber, plastic or 
waterproof braiding:— 
10 core ... ... ... 2/6 yard 
7 core   2/- yard 5 core   I /- yard 

Total cost, £35 
Cabinet only, £4/17/6 
Tape Deck only, £16/10/- 

Tape Deck. Fitted 
with 3 motors giving 
fast rewind/forward run 
and no friction. High 
fidelity record/playback 
giving approximately I 
hour playing from stand- 
ard 1,200ft tape. Tape, 
35/- per reel. 

Amplifier. High gain enables recording to be made from microphone, 
pick-up, or loudspeaker. Separate bass and treble lift controls. 
Cabinet. Portable, is rexine covered, table model is polished walnut. 
Instruction Booklet. Shows in close detail exactly how to assemble 
and operate the recorder, is free with kit or available separately at 5/- 
(credited if you buy kit or complete recorder). 
Price £35. Complete kit of parts, including 6 B.V.A. valves, loudspeaker 
and cabinet (state whether portable or table model required), or £11/14/6 
deposit and 12 monthly payments of £2/6/3. Carriage/insurance 10/- extra. 

15" MAGNETIC TELEVISION TUBE 
By famous maker, as used in many popular 
Television receivers (list on request). Specifi- 
cation Blue/White screen 9Kv. ion trap triode, 
heater 6.3v at .55 amp, 50 deg. deflection. 
New, with written guarantee offered at 
approximately half price. £12/10/- each plus 
10/- carriage and insurance. H.P. terms 
£4/4/- deposit and 12 monthly payments of 
18/3. 
Limited quantity so order immediately. 

7 VALVE 5 WAVEBAND RADIO CHASSISJf^^g 

s 

GIVE 

AWAY 

PRICE 

only 

£6/19/6 

A famous set by a famous manufacturer. Undoubtedly a serious listener's 
receiver. Among many special features are an H.F. stage and tuning 
indicator. Tunes up to 11 metre band. Price complete with valves but 
less speaker, £14/19/6. H.P, terms £5 deposit and 1-2 monthly payments 
of £1/1/9. 
We have a few left, less valves and power pack, otherwise in good con- 
dition; they definitely have never been used. Price £6/19/6, or £2/7/- 
deposit and II monthly payments of 10/9, plus 15/- carriage. 

; 
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T.V. SIGNAL AND PATTERN GENERATOR 
Cost of all components, valves, etc., onjy 29/6 

Although this generator can be 
built and used by any beginner it is 
at the same time a most useful 
instrument for the more advanced 
worker. 

It can be tuned to the vision 
channel and will produce a pattern 
on the face of the C.R. tube. 
Alternatively if tuned to the sound 
channel it will produce an audible 
signal in the loudspeaker. 
Thus its owner will become inde- 
pendent of B.B.C. transmissions 
and can fault-find or test at any 
time. It operates entirely from 
A.C. mains and is quite suitable 
for use with superhet or straight 
receivers. 
A complete kit of parts (in fact 
everything except the cabinet) 
with full constructional and opera- 
tional data will be supplied for 29/6, plus 2/6 post and insurance, altern* 
atively data is available separately, price 2/6 (credited if you buy the kit 
later). 
N OTE. Cabinets as per the illustrated prototype now available at 17/6 each. 

OUTSTANDING 
VALUE OF NEW 

PRODUCTION 
Model B. Six wavebands, 
11-15 metres continuous in 5 
ranges (4 Bandspread) and 
M.W. 185-550 metres. Six 
position Tone Switch (3 
Radio - 3 Gram). Price 
£15/5/- plus 7/6 carr, and 
insurance or H.P. terms 
£5/9'- deposit. 
Model B3. Three waveband, 
Long, Medium, Short. Gram, switching on wave change switch. 3 position Tone. Price £12/12/- plus 

7/6 carr. and insurance or H.P. terms £4/6/- deposit. 
Both chassis 11 i" x 7" x 8i" high. Lates type valves 6BE6, 6BA6, 6AT6, 

6BW6, 6X4. A.C. mains operated, flywheel tuning, negative feedback 
over entire audio section, engraved knobs, fully guaranteed. 
BUILT TO HIGHEST PERFORMANCE STANDARD AND SPECIFICATION 

■■■ISi 

CABINETS LESS THAN COST 
Due to works changing over to defence 
production we are able to offer thes« 
beautiful cabinets at below cost. 
An impres- 
sive cab- 
inet des- 
igned for 
projection 
T.V. but 
also very 
suitable 
for a good 
quality ? 
radiogram : 
or ampli- j 
fler, Size ; 
23in. wide 
x 22 in. 
deep, 37? 
in. high 
with lid 
closed. 

Price 
£91ISI- 

plus 15/- 
carriage. 

A 12 inch con. 
sole T.V. fitted 
with castors 
and front flap 

H for controls. 
Size I9in. x 

I 35in. x IS^in. 
deep. 

THE P.T, "ARGUS" TELEVISION 
RECEIVER 

Although this televisor costs only about 
£20, it does not involve the conversion of ex- 
Government units, and had been designed for 
construction by'the novice. The circuits have 
been kept straightforward and devoid of 
"frills" though nothing has been sacrificed 
which would assist in its efficient and stable 
operation. 

We can supply the 21 valves, C.R. Tube and 
all the parts for £20/10/-. H.P. terms are 
available, deposit being £6/17/6, balance 12 
monthly payments of £1/9/9 each. Carriage 
and packing 10/- extra. 

A reprint of the data, by permission of the 
Editor of " Practical Television " together with 
some additional diagrams and notes produced 
by our Television engineers are available as a 
constructor's envelop-1. Price 5/- post free. 

0BBBBQ 
u 0 □ Q Q Q 

ELECTRONIC PRECISION EQUIPMENT LTD. 
42-46 WINDMILL HILL. ^ 152-3 FLEET ST RUISLIP. MIDDLESEX. • LONDON E.C.4. 

A sensible radiogram—will take the 
Collaro 3 speed changer RC5II etc. 
Size I8in. x 30in. x Ilin. to I6in. deep. 
Price £7/10/- plus 10/- carriage. 
Note.—For the radiogram metal chassis, 
3 colour glass scale pan, drive, pulleys, 
etc. are available. Price 15/- complete. 
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91 
THE "CORONET 

S W CONVERTER 

Covering 5-4.5 Mc/s in 4 Bands 

By G. BLUNDELL 

This article describes a simple four band 
short wave converter for use with a normal 
medium wave superhet receiver. The results 
from this combination outclass any normal 
short wave receiver, especially as regards 
sensitivity, freedom from whistles and second 
channel interference. 

Plug-in coils were thought of, but they are 
not so convenient as switched ones, and are 
always likely to be damaged when not in the 
set. On considering this point, it was decided 
that, by carefully planning the layout, switched 
coils could be employed without unduly 
lengthening the coil leads. 

The converter connects to the aerial and 
earth terminals of the receiver, and these are 
the only connections required unless the power 
supplies are taken from the receiver. This is 
a practical proposition, as the unit takes 
only some 15 mA. Alternatively, of course, 
a separate small power pack could be used. 

CONNECTION BOUGHT 
OUT ON THIS LINE 

FIG . I 
FtC 96 

The medium wave set is tuned to the high 
frequency end of the band, so that the first 
IF is around 1.5 Mc/s. This set should 
preferably have an RF stage with 3-gang 
tuner in order to get good second channel 
rejection, although the converter works well 
with the ordinary " four plus one " receiver. 
Alternatively, an energetic constructor could 
make up a special double IF strip consisting 
of the following stages, for example: IFT1 
at 1.5 Mc/s, 6K7—Frequency changer, 6K8 
—IFT2 at 110 kc/s, 6K7—Detector and 
audio, 6Q7. A low final IF of 110 kc/s 
would be chosen in order to achieve good 
selectivity. 

The converter plus the medium wave set 
is, then, acting as a double superhet. This 
feature is found on all the more expensive 
communications receivers, and has many 
advantages. 

It is obvious that a straight or TRF set 
can have only one response—that to which 
the set is tuned. The response, though, is 
not likely to be very good, and so a frequency 
changer is employed. The IF is, of course, 
chosen so that good selectivity can easily 
be achieved and extra tuned circuits can be 
added without increasing the number of 
sections of the gang condenser as would be 
necessary in the case of the TRF receiver. 
The snag lies in the fact that the superhet 
has two responses, the second of which usually 
occurs at twice the IF above the wanted signal. 
On medium waves this is not troublesome. 
Take the following example of a superhet 
tuned to the London Home Service. The 
incoming signal is 908 kc/s (330 metres). 
The oscillator is tuned to 1373 kc/s, and the 
difference of the two gives the IF of 465 kc/s. 
The second response is at 1838 kc/s, and the 
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PARTS LIST 
Valves 
RF Stage—Brimar 6BA6, Osram W77 
Frequency Changer—Brimar 12AFI8, Osram 
X79 
Dial 
Jackson Bros. (London) Ltd. type 2154 fitted 
with scale type 4838 

Waveband Switch 
6-pole 4-way on 6 separate wafers plus extra 
way on one wafer as drawing 
Resistors 

Brimar type valves 
R1 100 kQ iW Eric type 8 
R2 33 kQ fW Erie type 9 
R3 68 Q. iW Erie type 8 
R4 100 kQ Erie type 8 
R5 100 kQ iW Erie type 8 
R6 22 kQ 1W Erie type 1 
R7 10 kQ fW Erie type 9 
R8 22 Q iW Erie type 8 
R9 47 kQ i-W Erie type 8 
R10 68 Q yW Erie type 8 
Rll 220 Q iW Erie type 8 

Osram type valves 
100 kQ i-W Erie type 8 

10 kQ ?W Erie type 9 
270 Q i-W Erie type 8 
100 kQ yW Erie type 8 
100 kQ i-W Erie type 8 
22 kQ 1W Erie type 1 
lOkQ Erie type 9 
22 Q ^-W Erie type 8 
47 kQ iW Erie type 8 
68 Q iW Erie type 8 

Not required—cathode 
connected to chassis 

AVC Switch 
2-way 1-pole 
12 Aladdin coil formers ft' long, as drawing, 
with high grade dust iron cores. 
1 B7G Holder and screen 
1 B9G Holder and screen 
3 4-way banks of trimmers, 4-40 pF, Cyldon 

type MT/16/GA4 
3 Tuning condensers, Jackson Bros. (London) 

Ltd. type U101, 10 plates on rotor, 9 
on stator. 

Condenser Couplers, Jackson Bros. (London) 
Ltd. 

Condensers 
C1 0.05 p.F 350V paper, T.C.C. type 343 
C2 0.05 [xF 350V paper T.C.C. type 343 
C3 0.01 pJF ceramic or mica T.C.C. type M3N 
C4 0.05 p.F 350V paper T.C.C. type 343 
C5 0.05 [xF 350V paper T.C.C. type 343 
C6 0.05 p.F 350V paper T.C.C. type 343 
C7 100 pF silvered mica T.C.C. type 101 SMP 
C8 47 pF silvered mica T.C.C. type 101 SMP 
C9 Tracking, 300 pF silvered mica T.C.C. type 425 SMP 
C10 Tracking, 450 pF silvered mica T.C.C. type 501 SMP 
C1I 0.05 [xF 350V paper, T.C.C. type 343. not required 

when using Osram X79 

set will be more responsive at this frequency, 
as can easily be verified with a signal generator. 
This second response, though, is so different in 
frequency to that of the required signal that 
one tuned stage in front of the frequency 
changer can easily reject it. 

On short waves the position is very different, 
as the following example of a set tuned to the 
31 metre band will show. Suppose the 
station is on 10 Mc/s. The oscillator will 
be tuned to 10.465 Mc/s and the second channel 
will be on 10.930 Mc/s. The frequency 
difference between wanted and unwanted 
response is no longer so great, and one tuned 
circuit can no longer adequately separate them. 
The position is only a little better when using 
two tuned stages in front of the frequency 

changer, and the whole position rapidly 
deteriorates as the frequency increases. 

The remedy is to raise the IF, and 1.5 Mc/s 
is a usual value. The second channel when 
receiving a 10 Mc/s station is now at 13 Mc/s, 
and the unwanted response can more easily 
he rejected. Unfortunately, the higher the 
IF the worse the adjacent channel selectivity, 
and so to make full use of the superhet principle 
for short wave work, two IP's are needed 
—a low one for good adjacent channel select- 
ivity and a high one for good second channel 
rejection. 

A further bad point about the normal 
superhet is that the tuning condenser has too 
large a value for short wave work. This 
causes thejsensitivity to vary considerably 

LONG OONTACT 
~-SLOT-— 
CONTACTS 

WAFERS Nos. I 8i 3 8 
FRONT OF Klo. 5 

WAFERS No., 2.4 & 6 

ALL SWITCH CENTRES IDENTICAL 
EXCEPT 5 WHICH HAS A WIPER ON 

THE BACK 
WAFER SWITCHES FIG.2 

BACK No. S 
THIS POSITION TO CONNECT (t 
THE POSITION AS No. 3 
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over each range, and also a very accurate 
mechanical drive must be used because the 
bands are very cramped. The bigger tuning 
condensers are also more prone to microphony. 

The converter described in this article 
overcomes all these defects. The tuning 
condenser has a maximum value of 80 pF, 
and this helps to keep the gain relatively 
constant, as well as spreading out the tuning 
so that an expensive high ratio tuning drive 
is not required. 

The output circuit of the converter is not 
too efficient, but this is not important due to 
the very high gain of the combination of the 
unit and a receiver. 

To prevent overloading on stronger stations 
the AVC should be taken from the radio 
receiver to control the converter valves. A 
switch is included to switch this off, if the 
AVC should upset the stability of the frequency 
changer. This effect has not been detected 
on the writer's set, but it would probably 
happen if a more selective IF at 110 kc/s were 
employed. 

The layout of the chassis was designed 
around the Aladdin coil former shown in 
Fig. 1 and the Jackson Bros, condenser, type 
U101, which has nine stator blades and ten 
rotor. The four-bank trimmers are made 
by Cyldon, and this particular type is best 
as there is not much spare space. 

Wafer switches as shown in Fig. 2 are 
required. Extra contacts are needed on the 
oscillator wafer in order to short circuit one 
particular coil when not in use. If this coil 
is not so shorted, it interferes with the scale 
calibration and also reduces the sensitivity 
considerably. The switches could have been 
built on to less wafers, but all leads would have 
been lengthened and this would have adversely 

the leads, and it was a source of surprise to 
the writer to find how many turns were 
required on the high frequency bands. 

The scale should be glued to the Jackson 
Bros, dial and the set can then be aligned to 
this. Although the converter could be aligned 
to known stations, a signal generator is a 
great help. Any of the excellent designs which 
have appeared in this magazine could be used. 
Firstly, the oscillator should be made to 
approximately follow the scale, and the RF 
and aerial circuits should be peaked. 

The oscillator should now be made to follow 
the scale accurately by first adjusting the 
inductance at the low frequency end of the 
scale, and then the trimmer at the high fre- 
quency end, and this procedure should be 
repeated until no improvement can be made. 
The RF and aerial coils should be aligned 
in the same way. 

Tracking condensers C9 and CIO are 
required on the two low frequency ranges, 
and the values given should be adhered to or 
incorrect tracking will result. 

If the signal generator does not cover 50 
Mc/s, the highest band can be aligned on the 
second harmonic of the generator. 

And now a few odd details about the con- 
verter. C3, the cathode bias condenser of the 
mixer, should be a ceramic or a stacked 
mica to avoid any possibility of instability. 
The Osram frequency changer does not 
require bias, and so the cathode is connected 
directly to chassis. The oscillator anode 
voltage is taken from the screen supply of the 
mixer through R6, and this helps to keep the 
oscillator anode voltage more constant. R6 
has a larger wattage rating than is strictly 
necessary in order to avoid frequency drift 
through undue heating of this component 

A READY-CALIBRATED SCALE, WHICH MAY BE PASTED 

ON TO THE SPECIFIED JACKSON DIAL, WILL BE 

FOUND ON THE INSIDE OF BACK COVER 

affected the performance. 
The switches should be mounted so that the 

switch rod slides in easily, to reduce the 
mechanical strain on the switches to a mini- 
mum. The condensers must also be mounted 
so that they are in line, and carefully ganged 
together so that they are all at maximum 
capacity together. Take care over this point, 
or it will not be possible to align the converter 
correctly. 

Because the leads are so short, most of the 
tuning inductance is in the coils and not in 

and consequent voltage variations across it. 
Co-ax cable should be used for the output 

lead in order to keep the capacity across the 
output reasonably low. C8, the oscillator 
grid condenser, must be a silvered mica 
condenser of good quality so that its value 
does not vary and cause frequency drift. 
The switch wafers should be mounted so that 
the long contacts are near the valves. Single 
tag panels are mounted on the same screws 
that hold the wafers. These tag panels are 
used for the coil connections. Although the 
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COIL WINDING DATA 

COIL 
FREQ. TUNING COIL COUPLING COIL 

SPACING 
RANGE Turns Gauge Turns Gauge 

Band 1 Aerial 5-8 Mc/s 24 32 DSC 7 38 DSC 1/16" 
RF « 24 32 DSC 7 38 DSC 1/16" 
Osc 22 32 DSC 10 38 DSC 1/16' 

Band 2 Aerial 8-14 Mc/s 15 32 DSC 5 38 DSC 1/16" 
RF 15 32 DSC 5 38 DSC 1/16" 
Osc 13 32 DSC 6 38 DSC 1/16' 

Band 3 Aerial 14-25 Mc/s 10 20 Enam 4 38 DSC Inter- 
wound, 

see 
text. 

RF 10 20 Enam 4 38 DSC 

Osc 9 20 Enam 4 38 DSC 

Band 4 Aerial 25-45 Mc/s 5 20 Enam 2 38 DSC 

RF 5 20 Enam 2 38 DSC 

Osc 5 20 Enam 2 38 DSC 

effect has not been found in this converter, it 
might be necessary to bridge C5 with a ceramic 
or mica 0.01 nF condenser if instability is 
experienced. As can be seen in the photo- 
graph, the switch clicker-plate is mounted at 
the back of the chassis and an extension switch 
rod has been added. This was done to use 
up some switch parts, but the clicker-plate 
should be mounted outside the chassis in any 
case, so that the rod can be withdrawn to 
check the alignment of the wafers. The 
middle wafers are, of course, mounted on the 
screens using spacers. The bush to act as 
a bearing for the switch rod at the front of 
the chassis can be taken from an old volume 
control. The dial is mounted away from the 
chassis on jj' spacers. The screens should 
be mounted so that they pass directly over 
the middle of the valveholders. The B7G 
holder is of the 22J° type. 
Coil Winding Notes 

The method of anchoring the wires on the 
two low frequency band coils is shown in 
Fig. 4. The coil is wound over a strip of 
card, and the end turns anchored underneath 
this piece of card. When coated with distrene 
varnish the anchoring becomes very firm. 

It is more difficult to anchor the 20 swg 
wire used on the higher frequency coils, and 

mandrel (JJ" diam.) and then slip it over the 
former and stretch to the correct length. 
Wind on the coupling coil, and then anchor 
the whole with a hard glue such as cellulose 
or shellac. The Band 3 tuning coils should 
be pulled out to a length of -.V, and the Band 

C 

-PIECE OF CARD 

Zl 
FIG.4 

METHOD OF ANCHORING LEADS 
ON TWO LOWEST BANDS 

PC 99 

4 coils to a length of f. This slight spacing 
of the turns increases the Q of the coil con- 
siderably. 
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The last two turns of the Band 3 coupling 
winding are interwound with the tuned winding, 
and the last turn only of the Band 4 coupling 
winding is similarly interwound. In each case 
the rest of the coupling winding should be as 
close as possible to the main winding. 

All windings should be in the same direction, 
and then the top and bottom connections 
will be the switch connections, while the two 
inner connections will be the " dead " ones. 
If the connections are not correct, the oscillator 
coil will refuse to function. 

The coils should, of course, be mounted 
so that the top grid connection is as near as 
possible to its trimmer. The connections 
to the coils are best made by the coil leads them- 

selves, and these should be left long enough for 
this purpose (2* minimum). In the case of 
the 20 swg windings, these ends should be 
bent at right-angles to the ooil former and 
cut off short (f"). Clean and tin these ends 
before applying the varnish or other fixative. 

The best method of anchoring the cores 
is by means of a thin piece of elastic, about 
Jz" diam., put down the side of the core. A 
rubber band should not be used, as this is 
usually too thick and will result in the screw- 
driver slot in the core becoming broken. 
This method of anchoring cores is much 
cleaner than the usual sticky " wug," and yet 
holds the cores very firmly. 

Good listening ! 

QUALITY RADIO UNIT 

for 

"THE MAGNA-VIEW" 

The Radio Constructor s 16 inch Televisor 

PART 1 

By A. S. TORRANCE, a.m.i.p.r.e., a.m.t.s. 

An early analysis of the circuit of the above 
will at once reveal to the student that there is 
nothing new to be seen here. 

This is, of course, true ! The entire object 
of this design is to make it possible for the 
Magna-View televisor to finalise as the complete 
home entertainment. The present arrangement 
does not suggest a gramophone section, but 
this presents no problem—particularly as 
Messrs. Ashdown are prepared to vaty the 
size of the additional top cabinet to suit any 
such requests. 

The cabinet that will be shown next month 
in no way detracts from the original appear- 
ance of the television set, but enhances it. 
The tuner itself, then, is a simple super-het 
covering three-wave bands, but nevertheless is 
capable of a performance that we believe will 
surprise a great many. The amplifier is again 
probably well known in its general appearance, 
and is really a baby brother to a more famous 
one. 

Two 6AQ5 valves as triodes produce about 

3 watts without any appreciable distortion, and 
this power is considered reasonable for the 
speaker as specified earlier (The Goodman's 
10" T47/1017/3.) 

Some evidence of the quality obtainable may 
be recorded from the visit of a famous concert- 
hall violinist, who was so impressed with its 
performance that he intends to possess a 
version of this set. Your writer firmly 
believes in the human ear as the final test of 
any receiver, and what better ear could be used 
than that of a musician known by name to 
most of you. 

This receiver is provided with a two-pole 
two-way mains switch ganged to a single-pole 
two-way section. By this means, mains may 
be switched to either TV or radio, while at the 
same time the speaker is also switched. 

Note: It is imperative, if half-wave power 
packs are used, that care be exercised 
to ascertain that the live sides and 
chassis sides of mains are the same 
in both receivers. 
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POWER SUPPLY 
101J" 

Ac/ 230 

1AMP 300MA.FUS 
 ^   

16 pF 01 TCC 
CEIILE 6^8 
TCC 

HT-f 

IAMP 

YELLOW O- 

o 
<o 

G-REEN O o. 

&REEN 

6-3 V. 

A4056L 

100 uF 
CEIOLE 
TCC 

Rcag 

NOTE: The mains (230U AC) are connected to the two green leads of the heater trans- 
former. The single yellow lead is ignored. 
Thelchassis is, of course, at mains potential, and no direct earth connection to it should 

he made. 

The above note can be effectively guaranteed 
by using coloured-core-cables, and still further 
satisfaction would be expected by using three- 
pin mains plugs. In this way the earth pin 
would make definitely certain that the live 
side of the sets was indeed connected to the 
live side of mains, by acting as a location pin. 

Note: The Earth pin is not electrically 
connected. 

The cha.ssis lay-out, as given, can be altered 
to suit individual requirements, or the set 
could be greatly reduced in size by using a 
single-ended output stage. 

Alternatively, readers who would like to 
construct this as an ordinary home-receiver 
will see at once that a slightly larger chassis 
would provide the necessary additional room 
for speaker mounting. 

Lining-up the receiver is always a task that 
really requires a signal-generator. However, 
with pre-set IF transformers and the maker's 
procedure which will be given, considerable 
success may be expected. The set in general, 

then, is so simple and usual that it is not 
proposed to give a technical analysis. 

This has been done so many times in the 
pages of The Radio Constructor that your writer 
feels it would be far more beneficial to concen- 
trate on actual constructional requirements, 
bearing in mind that this design was primarily 
intended as an addition to the " Magna-View." 

The sketch of the switching is laid out block 
fashion to display as clearly as possible the 
imperative necessity of keeping the mains input 
to both TV and radio receive:s polarized 
correctly to the mains. 

The aerial input has been found most 
effective when connected to the screening of 
co-ax TV feed. 

Note; This is taken to top of 100 pF 
blocking condenser on radio set. 

Naturally, better results would be obtained 
if a correct all-wave aerial was available, but 
to repeat, this receiver is a refinement to the 
" Magna-View " and little beyond the usual 
listening source was aimed at. Despite this. 
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PARTS LIST 
Power Pack 
Reservoir Condenser, T.C.C. 16 nF type 

CEllLE 
Smoothing Condenser, T.C.C. 100 pF type 

CE10LE 
Choke, H.L. Smith. Electrovoice 101J 
Filament Trans, HENRY'S RADIO A4056L 
Fuses, Double Mains 1 Amp 
Fuse, Single 300 mA 
Switch " Diamond H " 75AC238C 
0.01 pF T.C.C. type 648 
Valves (Brimar) Bases (Mc'Murdo) 
12AH8 Mixer B9A (Screened) 
6BA6 IF B7G (Screened) 
6AT6 Detector, A.V.C. B7G (Screened) 
12AX7 Phase Splitter B9A (Screened) 
2-6AQ5 P.P. Output B7G 
Metal Rectifier DRM2B 

SWITCHING SCHEMATIC FOR 
DIAMOND H" 75AC238C 

OFF 

A2 A? 

RECTIFIER RECTIFIER; 

INPUT 
SIDE OF MAINS MAI;NS SIDE OF MAINS 

C2 

CHASSIS SIDE ; CHASSIS SIDE 
: MAINS SECTION ; 
: SPEAKER SWITCHING SECTION' I 

S2 

: ONE SIDE OF SPEAKER I 
' (NOTE) FEEDBACK SIDE SHOULD ; 
' . _ _ BE USED (SEE CIRCUIT)----' 

GAN&ED 
FRONT OF RECEIVER Rc'30 

NOTE: The contact positions of this switch 
are at 45°, as against the 30° of ordinary 
Yaxley types. To suit the markings on the 
specified knob, the mains output from switch 
to radio receiver should come from Hl-Cl, 
and speaker connection from B\. 

Resistors 
All resistors Erie No. 9, except where stated. 

R1 lOkO 1W 
R2 lOkO 1W 
R3 33kn 
R4 47kn 
R5 2200 
R6 220kO 
R7 1500 
R8 47kO 
R8A 1.5kO 
R9 680 
RIO 47kO 
Rll 300kO 
R12 1 MO 
R13 47kO 
R13A 220kO 
R14 2.2kO 
R15 1 MO 
R16 1 MO 
R17 520 O 
R18 100 kO 
R19 220 O 
R20 1.5 MO 
R21 4.5 kO 
R22 2.2 MO 

R24 220 kn}Preferably matched 

R25 100 kO 
R26 470 kO 
R27 470 O 2W 
R28 470 kO 
R29 100 kO 
Condensers 

AH condensers T.C.C. 
C1 0.1 pF type CP37N 
C2 100 pF type SMWN 
C3 0.1 pF type CP36H 
C4 200 pF type SMWN 
C5 50 pF type SMWN 
C6 0.1 pF type CP36H 
C7 0.1 pF type CP37N 
C8 0.1 pF type CP36H 
C9 0.01 pF type CP112H 
C10 200 pF type SCT3 
C11 200 pF type SMWN 
C12 50 pF type CE18C 
C12A 4 pF type CE18L 
C13 30 pF type SMWN 
C13A 100 pF type SMWN 
C14 0.05 pF type CP32N 
C15 8 pF type CE11L 
C16 0.05 pF type CP35N 
C17 0.05 pF type CP35N 
Aerial condenser included to isolate mains/ 

aerial where metal rectifier half-wave power- 
pack is employed, 1000 pF 1000VW 

P.P. output trans Goodmans T3/63 
Coil Pack Denco C.P.2. 
I.F. Transformers Denco I.F.T.ll 
i MO Volume Control 
Dial lamps, Mountings. 
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ALTERNATIVE 
AERIAL 

/ 
♦ T0 =E«1 

I FT 11 
RED &REEN 
- " *. - " T 1 . 

I FT 11 
RED GREEN 

R.I3 
C I2A 

SCREENIN&OF R ISA 
CI4 IV AE_RIALJ L- lr C4 R7 

| |VvWWW-eo 
BLACK 

Si I000 PF ■■ 3^ 

3 
Cl3 CERAMIC 

BLACK 
-m BLUE 

GREEN Os—I 

^vf- 

RIO ^ Rll 
R4 ( 

■■ c«L i d* r I FUNING I 
ciz RI4 cryj 

-l-'f .'i T 
R.IZ 

\ ^ mm 
6BA6 6AT6. 

(ADI0 TV 

CONDENSERS 
SUPPLIED ' _i_ \ ' * 

WITH CP2 - - ^ 1— 
i2AH8 

A ^ i 

-JiMSLSu- 

R23 
c Ife V5 

RI8 

RZ9 C 17 
If 

RI6 ^R22>R24|. R26 ^R27 Ti28 

^ O SWITCH 
IDENTIFICATION 
SWITCH 
GANGED 
WITH MAIN 
SELECTOR 

RC 12d 

12AX7 6AQ5 

Circuit of the *' Magna-View" Quality Radio Unit 
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a remarkable number of stations have been 
noted, proving the possibilities for those so 
inclined. 

Some readers may be surprised to see a 
half-wave power pack, when quality is claimed. 
Those who construct this receiver will be 
delighted at the absence of background hum, 
etc., and the economy effected is financially 
attractive. 

Although the design shown is fundamentally 
based on 230V AC, it is not expected that very 

much difference would be felt at voltages 
(mains) varying slightly from this. 

For higher local supplies the reservoir con- 
denser could be dropped to 8 nF or even 4 (iF. 
For lower voltages, it is not thought much loss 
of performance would be experienced. No 
doubt, by now, constructors will be familiar 
with their likely local difficulties, and here 
again we would be most happy to offer sug- 
gestions if required. 

Constructional guidance will be given in the 
next issue. 

BOOK REVIEWS 
TELEVISION. By F. Kerkhof and W. Werner. 475 

pages, 360 illustrations, 28 pages of photographs 
and 2 folded diagrams. Price 505. Distributed in 
England by Cleaver-Hume Press Ltd., 42a South 
Audley Street, London, W.l. 
This is the latest addition to the Philips Technical 

Library, and the authors are Principals of the Television 
Development Laboratory of Philips Industries, Eind- 
hoven, Holland. As with other books in this fine series 
of technical references, the subject is treated exhaustively 
in all aspects. Those who are concerned v/ith receiver 
design will find the mathematical analyses of particular 
interest, whilst less knowledgeable readers will find that 
an understanding of higher mathematics is not essential 
in order to learn a great deal from this book. 

The first chapter gives a general review of the principles 
of transmission and reception. This is followed by a 
chapter on electronic scanning, both electrostatic and 
electromagnetic. Various types of camera tubes, and 
the picture tube, are next dealt with. Following this 
is a chapter describing standard transmission systems, 
including the British, American, French and European 
standards. D.C restoration and sync, separation are 
also treated at this stage. 

Chapter V goes into details of pulse generators, 
pulse mixing, frequency dividing and saw-tooth genera- 
tors. This is followed by a chapter devoted to time-base 
generators for electrostatic and electromagnetic deflection. 
The use of efficiency diodes, both series and shunt types, 
is included here. Generation of EHT is covered in 
Chapter VII, where fly-back, RF- and Pulse-generators 
are fully discussed. 

The treatment of wide-band amplifiers in Chapter 
VIII is divided into 31 sections, each dealing with a 
particular functional basic circuitry. Some of the 
aspects considered here are video amplifiers, transient 
response and frequency compensation, RF and IF 
amplifiers, band-pass filters, frequency-changers, gain 
control, sound and vision receivers, sound rejection 
and interference limiters. 

Chapters IX and X deal with transmission line feeders 
and aerials respectively. Under the heading Picture 
Synthesis, Chapter XI includes some useful information 
on the optical features of picture reproduction for both 
direct-viewing and projection type tubes. A short 
chapter on colour television systems follows, and the 
final chapter describes in detail the two circuits shown 
on the diagram folders, one being a receiver for positive 
modulation and the other for negative modulation. 

An Appendix provides a list of television terms, tables 
of rationalized units and conversion tables, an extensive 
bibliography of relevant literature, and an Index. Eight 
pages of photographs show examnles of faulty picture 
reproduction, and certain forms of interference. 

REMOTE CONTROL BY RADIO. By A. H. Bruinsma. 
104 pages, 74 illustrations, including photographs. 
Price 85. 6d. Distributed in England by Cleaver- 
Hume Press Ltd., 42a South Audley Street, London, 
W.l. 
Visitors to the National Radio Exhibition will recall 

the Philips radio-controlled model boats. This paper- 
covered handbook describes these models and provides 
a great deal of information concerning the transmitters, 
receivers and control gear. The design of the equipment for these specific models is discussed from basic principles, 
and full circuit diagrams with component values are 
given. 

It would be possible to make similar radio and control 
apparatus using the data found in the book, though 
its main purpose is more likely to be a guide to design. 
In this respect it is a most useful reference for those 
interested in radio-control of models, and can be 
recommended. 

For those who contemplate constructing equipment 
based upon the circuits in the book, it should be men- 
tioned that the Philips model boats use two systems of 
transmission; it is shown that the smaller boat is con- 
trolled by a 2-channel transmitter and receiver working 
on a carrier frequency of 100 Mc/s, amplitude modulated, 
while the larger boat is controlled by a multi-channel 
transmitter and receiver working on a 10 Mc/s pulse- 
modulated carrier. In the former case the modulating 
frequencies are 50 c/s and 2 Kc/s; for the latter case, 
the impulse-height system of pulse-modulation is used. 
It should be noticed that the carrier frequencies used 
do not conform to the preferred frequencies in this 
country for model control, namely, 26.96-27.28 Mc/s 
and 464-465 Mc/s for a 5-watt max. DC power input 
to the P.A. stage. Consequently, designs based upon 
circuits in this book will need to be modified accordingly. 

It is rather confusing,-' at first sight, to find component 
values shown in a manner which is not in general use 
in this country. Taking Fig. 38 as a typical example, 
one finds resistor values such as R3 = 6K8, R21=2M2, 
R79-i-R82 = M18. Mentally placing a decimal point 
after the K or M will reveal that this is merely another 
way of saying R3 = 6.8KQ, R21 =2.2MD, R79 to R82 
= 0.18Ma or 180 KQ (the sign -f- between R79 and 
R82 being read as "to "). Similarly, capacitor values 
such as C11 =4K5, and C79-i-C85 = 100K, should be 
read as Cll=4,500pF, or 0.0045p.F, and C79 to C85 
= 100,000pF, or 0.lp.F. Note here that the values of 
4K5 and 100K are stated in pF, 

One should also warn constructors that it would not 
be wise to incorporate in a model sound-reproduction 
which is carrier-borne from the transmitter. This 
constitutes radio communication, for which a licence 
is required. To play a gramophone record, modulate 
a carrier and reproduce this in the model could render 
the operator liable to prosecution for illicit transmitting ! 
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CONVERSION WITH PRECISION 

Here are three components which are used in the "Coronet" 
converter to enable a normal medium wave superhet to receive 
short waves very efficiently. 
1. Full Vision Drive (illustrated), fitted Scale No.4844/a 

(simple, reliable friction drive, ratio 8-1. 
Size 7J*x 310 l4/6t/. each 

2. Universal Coupling 3/- each 
3. TypeU.lll 80 pf. Condenser .... lO/Pt/. each 

Precision Equipment is indispensable for the radio enthusiast 
who is satisfied only by the highest possible results. 
Jacksons' wide range of condensers, drives, couplings and 
ancillary equipment are the result of 30 years of specialised 
production with skilled personnel and the most modern equip- 
ment. 
We invite you to write for a free illustrated list of our 
products. 

JACKSON BROS. (London) LIMITED 

K I N G S W A Y 
Telephone: Croydon 2754 

WADDON • SURREY 
Telegrams: Walfilco, Souphone, London 

m 

THREE WAVEBAND 

COIL PACK AS SPECIFIED 

IN THE PAGES OF THIS PERIODICAL 
A three waveband coil pack made especially 
for the constructor who demands high quality 
and performance. High Q coils on polystyrene 
formers and ceramic insulation or condenser 
and trimmers ensure low losses. Careful 
design gives excellent tracking. Fully aligned 
and tested in recommended circuit. A dial is 
provided free with each unit. Coverages: 
L.W. 150-350 Kc/s, M.W. 530-1,510 Kc/s. 
S.W. 6-18 Mc/s. I.F. of 465 Kc/s. Price 48 6, 
plus 21/1 P.T. 

Ask your dealer for 
our catalogue (9d.) 
(or I/- direct from 

us). 

0eNcP 
m. cp.2 

DENCO (CLACTON) LTD. 357/9 OLD RD., CLACTON-ON-SEA 
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RADIO MISCELLANY 

CENTRE TAP talks about 

B.B.C. O.B's. — R.S.G.B. A.G.M. 

To see a keenly fought football match from 
the terraces on a bright, sunny afternoon may 
well be better than seeing it from the comfort 
of one's own armchair on a TV screen. 
Unfortunately, we seem to get singularly few 
of those sort of afternoons in the British 
winter, and armchair viewing is certainly not 
only far more comfortable when the weather 
is bad but one also sees the details of the play 
infinitely better. This has been most notice- 
able in recent televised matches played in mist 
and rain, and the viewer, because the sensitive 
modern TV camera penetrates the gloom more 
efficiently than the human eye, sees very much 
more of the game than those actually on the 
scene. 

No wonder the money interests behind big- 
time football are jittery about permitting pro- 
fessional games to be telecast. As a football 
lover, rather than a one-team-partisan, I am 
quite content with the very sporting and keenly 
contested games how being provided. They 
certainly prove the B.B.C. have nothing to 
worry about over professional football" bans." 
Nor have they any need to fight it out. Time is 
on their side and they must win sooner or 
later, just as they have over previous " bans." 
Experience should have taught them the 
sensible thing to do is to play a waiting game. 

If I remember rightly, it was about 1927 
when the F.A. Cup Final was first broadcast. 
It was a great success. So much so that a 
bigger fee was soon demanded, and by 1929 no 
agreement on terms could be reached. Disap- 
pointed listeners were resigned to the idea of 
having to put up with an eye-witness account 
after it was all over. Despite the breakdown 
of negotiations the B.B.C. continued to 
announce that a running commentary would 
be given after all. 

Rumours 
Naturally a lot of silly speculation on how 

they were going to do it took place. It was 
seriously suggested that the B.B.C. meant to 
send up a captive balloon with the commen- 
tators seated inside watching the game through 

field glasses. Of course, that story was soon 
improved on, and it was hinted that a stack 
of records of crowd noises and cheering were 
to be used as a background. A monitor was 
going to turn the volume up and down as the 
excitement on the ground waxed and waned ! 
Why a stack of records ? To a sensible person 
it is obvious that one record played over and 
over again would serve equally well—but then 
rumour-mongers are rarely thoughtful people. 
Delayed Action 

Actually, what the B.B.C. did was to form 
a squad of commentators. Each in turn 
struggled out of the ground at 10-minute 
intervals and rushed to a microphone installed 
in a nearby house. Thus a continuous, if 
somewhat belated report was provided for 
listeners. 

Since then there has been a continuing battle 
of " negotiations " between the B.B.C. and 
" sporting " interests. The latter always want 
the publicity, but at the same time they are 
dead scared of losing any part of the gate 
money. So they alternate between demanding 
fabulous fees or simply refusing to play ball. 
After all, the B.B.C. only ask to put in a 
commentator or a TV camera—not to pay for 
the event. 

Sometimes I wonder if I see this in quite a 
different light to the football fan. As an 
ex-(small-time)-player I enjoy seeing any well 
contested game. Televised games are not for 
the expert spectator (who has never played the 
game but has either simply spectated or studied 
the Sunday paper reports). He obviously 
prefers to spend his time out on the terrace 
bawling his head off for the home side, while 
I prefer the armchair—that is, if there is no 
new constructional work on hand or lots of 
DX to be worked. 

2TV 
While I approve the B.B.C.'s active and 

passive resistance against other monopolies, it 
is to be deplored when the Corporation uses 
its might to crush or boycott individuals or 
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small bodies. Perhaps tenderness to criticism 
makes it less guilty in this respect nowadays 
than it has been in the past. Their unfair 
attitude to Baird is but one instance. As early 
as January 1926 Baird was giving practical 
demonstrations, and it was not long before he 
was getting vision signals into New York. By 
1928 he was running experimental transmissions 
from Long Acre and the Crystal Palace under 
the call sign 2TV, having already demonstrated 
cinema TV in colour of the Derby. 

Yet the B.B.C. monopolists still obstructed 
him. To excuse themselves they pleaded that 
they did not want to mislead would-be viewers 
into buying sets which were still experimental. 
If they had waited until sound broadcasting 
was perfect we should still be without it ! The 
excuse might have sounded more plausible if 
they had not, at that same time, been actually 
sending out still pictures from Daventry (on 
the Fultograph system). When, in 1929, they 
were literally forced to transmit Baird pro- 
grammes, they put them on at 11 a.m. on a 
single wavelength. First vision without sound, 
then sound without vision, and it was not until 
1930 they put out both together. 
Pre-Recording 

The big stick of monopoly was used, too, in 
attempting to bludgeon commercial broad- 
casting. Despite the fact that they whipped up 
all the support they could, the Post Office, the 
Press and political big-wigs, they never 
succeeded. The commercial broadcasters won 
a big victory for the viewers. They forced the 
B.B.C. to climb down over its puritanical 
Sunday dullness and made them put a bit more 
pep into the ordinary programmes. 

However one feels about sponsored radio, 
its promoters won many a victory over a for- 
midable alliance of opponents and they were 
still flourishing when the War came along. 
Early advertisers were diffident about buying 
time. Much of the Press, fearing loss of adver- 
tising revenue, was hostile. The Post Office 
refused the use of land lines and the B.B.C. 
threatened to black-list artistes who took part. 
Representations were made to foreign govern- 
ments and the question dragged before Inter- 
national Conferences. But the commercial 
stations, despite the might and the unscrupul- 
ousness of their opponents, made steady gains 
in attracting listeners. 

Denied access to P.O. Land Lines they 
developed the art of " pre-recording," so 
extensively adopted by the B.B.C. during, and 
since the War. 

They showed plenty of enterprise in other 
respects too. It was they who broadcast the 
first Australian Test Matches. Such daring 
sent cold shivers up and down the spines of 
B.B.C. Directors. 

In those days they had no Audience Research, 
and I should have loved to have seen their 
faces when they at last discovered that nearly 
every customer, before deciding upon a set, 
demanded a demonstration of how it received 
Radio Normandy or Radio Luxembourg. A 
threat to its monopoly still has a chastening 
effect on the B.B.C. high-ups, as witnessed by 
the recent support for sponsored TV. 
On Show 

One day in November, around about noon, 
I happened to stroll into Lisle Street where I 
found the pavements in front of the radio 
shops teeming with jostling crowds. Con- 
cluding that something super in the way of 
Bargain Clearances was taking place, I lost no 
time in elbowing my way up to the front. To 
my great disappointment nothing new in the 
way of fresh stock or drastically reduced prices 
was to be seen. It was only then that the 
reason for the crowds came to my guileless 
mind. It was the R.S.G.B. Exhibition. The 
unusual burst of mid-week activity was caused 
by the influx of provincial members " up for 
the Show," taking a look round on their way 
to Woburn Place. 

Naturally I, too, spent a fair time doing the 
rounds and meeting old acquaintances at the 
Exhibition, generally having an enjoyable time. 
I don't intend to write it up. There was 
nothing new on view and unhappily, the two 
days I was there, the Amateur TV was not 
fully working. However, as a social event, a 
good time was had by all and the continuance 
of this popular annual event was assured. The 
attendance was well up to previous years—in 
fact, on the Saturday the only possibility of 
seeing everything would have been to walk 
around on the heads of the seething masses 
squeezed into every available inch of floor 
space. 

Easy Stages 
One event I did miss this year was the 

R.S.G.B. Annual General Meeting, where 
quite unexpectedly the now usual surprise turn 
of events took place. The proposal for 
increasing the subscription was lost in unusual 
circumstances—on a " proxy " majority. The 
proxy voters outnumbered those who were 
present, and had it been left to the vote of 
those in attendance the increase would have 
been carried by a large majority. 

The subscription question has been " in 
vacuo " for a long time, and I can only imagine 
the opposition to the increase can be based on 
an imaginary " principle " rather than on a 
recognition of the economic necessity for an 
early revision. While the Society's reserves 
are considerable, no organisation, in face of 
continually rising costs, can maintain its full 
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operational force and live on its own fat at 
the same time. The subscription still stands 
at its pre-War rate and, even allowing for the 
increase in membership, expenditure on many 
items is double or even treble the 1939 cost. 

As a member of many years standing (and 
many to come, I hope) I appreciate the necessity 
to increase subscription rates. The R.S.G.B. 
is performing a necessary function and, but for 
a few minor points, is making an excellent job 
of it. Despite the fact that ' other interests ' 
have sought to make capital out of their 
difficulties, they have acted with considerable 
wisdom and resourcefulness. 

Nevertheless, in the matter of subscription 
revision, there has been an apparent lack of 
foresight. The subscriptions should have been 
raised several years ago—in gradual stages and 
in step with rising costs. By deferring it so 
long, provincial members now find themselves 
confronted with a proposal to double their 
subs at a single jump. Only a percentage of 
present day subscribers were members in 1939. 
To them it does not come as a 100 per cent 
increase on the pre-War rate, but a 100 per 
cent on what they have been used to since the 
day they joined. If this fact had been stressed 
in recent months, I am sure the voting figures 
at the A.G.M. would have been very different. 
On Record 

A useful hint appears in a recent issue of 

Mullard Outlook for keeping a check on valve 
replacements. While of primary interest to 
servicing engineers, it is also of considerable 
interest to amateurs. It suggests that the date 
of installation should be marked on the valve 
base, or envelope, with a chinagraph pencil. 
It thus forms a useful record, particularly in 
multi-valve and TV sets, where many of the 
same type are used. 

Chinagraphs, and their ability to mark on 
almost any surface from glass and porcelain 
to polished metals, will be familiar to those 
who have served in many branches of H.M. 
Forces. I used them a lot for plotting routes 
on celluloid map covers, and know only too 
well that it is not easy to rub off the markings 
when you want to erase them, let alone 
obliterate them in normal handling. China- 
graph pencils are obtainable from any good 
stationers in a full range of colours, and they 
will also be found handy for marking out 
panels and chassis, etc. 
Tell Me Another One 

An enthusiast was making a short stay at a 
seaside hotel. At the reception desk he 
enquired " Have you A.C. or D.C. current 
here ? " 

The Receptionist said she would make sure 
and after consulting the Hotel Register reported 
" I'm sorry, sir, but neither of them are 
registered here." 

from our 

Mailbag 

Why go Hi-Fi ? 
With regard to Mr. Piper's article on " Why 

Go Hi-Fi," I agree with most of his remarks 
in the December issue of ' RC' concerning 
hi-fi, but surely the simplest way of obtaining 
good reproduction (I do not mean quality) 
is to attack the weakest point in the reproducing 
chain, the worst offender being attacked first 
etc. If the pick-up is of bad design or old 
fashioned i.e., weight on the point ilb. or 
more ! the remedy is to cure this defect. Not 
a very easy proposition as Mr. Piper admits. 

Assuming that a reasonable pick-up is 
available—there are on the market some costing 
between one and two pounds which are capable 
of excellent reproduction—the next major 

fault encountered in the majority of cases 
is the loudspeaker and its associated output 
transformer, the speaker usually lacks in these 
respects:— 

(a) No top, i.e., above 8 or 10 kc/s 
(b) No Bass, i.e., below 100 cp/s, and 
(c) A resonance in the loudspeaker causing 

colouration of the reproduction. 
The method of effecting a partial cure of 

these faults is (a) Since most people object to 
record hiss and surface noise then cut-off 
will not be objectionable, i.e., fault (a) does 
not matter very much to us, remedy is simple— 
ignore it. (b) No bass, the obvious cure is 
to boost bass. Yet a more subtle way is to 
increase the efficiency of the reproducer, i.e.. 
Bigger and better baffles (I seem to have heard 
that phrase before), (c) Resonance in the 
speaker—this is a sticky problem but a partial 
cure can be obtained by using a combination 
of two things (1) a resonant cavity loudspeaker 
system. (2) Negative feed-back from the 
secondary of the output transformer, 

Many people shy at the first two suggestions 
thinking that it is not worth the trouble and 
expense in experimenting. I believe it is since 
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it does give a cleaner and truer reproduction 
at very little outlay from the pocket. True 
bass is hard to obtain unless one approaches 
the problem in the correct manner, (b) and 
(c) are definitely such an approach. 

I feel that Mr. Piper has tackled the problem 
in the wrong way, although he does admit that 
there are difficulties such as the loudspeaker 
and " our old chum the output transformer " 
etc. He does nothing to diminish the bad 
effects of the first two. He could, for instance, 
apply negative feed-back over at least the out- 
put transformer and last valve instead of over 
the first valve, which at the most only con- 
tributes 1 or 2% of the total harmonic distor- 
tion, whereas the output valve with a purely 
resistive load will contribute, using a 6V6 
with Va=I80 volts, Ia=30 mA and Ra=5,500 
n, 8% harmonic distortion at 2 watts output !!! 
(10% for 25L6, 4.3 watts output, Va=200). 

Mr. Piper could still use his RC circuit for 
NFB (parallel connected instead of series) 
via the NFB over the output transformer, to 
reduce amplification at the high frequencies, 
since this is what he is doing in the circuit 
published in tne January issue of RC. 

To summarise his circuit, he cuts bass, he 
then cuts top by NFB (It sounds better !) 
He is left with the middle frequencies. He 
presents a variable load (via the tone control) 
to the pentode or beam tetrode output valve. 
Uses a condenser which has a reactance of 
approximately 300 kH at 100 cp/s and approxi- 
mately 300 D at 10 kc/s to decouple the screen 
grid of VI. Why indeed go hi-fi; one may as 
well resort to the cheap commercial radiogram 
(at least it has good woodwork) or to the old 
and faithful sound box.—Edwin R. Strand, 
Shooters Hill, S.E.I8. 

QUERY CORNER 

A Radio Constructor service for Readers 

Single Valve Amplifier 
1 am enclosing a circuit diagram of a single 

valve gramophone amplifier, and would be 
grateful if you will give it your blessing before 
I commence construction. 

E. Conway, Lewisham. 
This is the second letter which we have 

received during the past month concerning a 
single valve amplifier, and we feel that there 
are probably other readers who may be 
interested in this type of circuit. A single 
valve amplifier is something of a novelty 
which should appeal to those who wish to 
cheaply convert an ordinary sound box type 
of gramophone to operate with a pick-up. 
The unit which is described below is cheap 
to construct and it is doubtful whether any 
further substantial saving in cost could be 
obtained, at least until the transistor is released 
on the market. 

The amplifier has been designed around the 
Mullard valve type BCL80. This is a triode 
pentode, the triode being used as the voltage 
amplifier whilst the pentode section drives 
the loud speaker. In spite of its diminutive 
size, this valve is capable of giving an audio 
output in the region of 1 watt, which is ample 

for ordinary gramophone reproduction. There 
are various ways of obtaining the bias for the 

Query Corner 

RULES 
(1) A nominal fee of 2/6 will be made for each 

query. 
(2) Queries on any subject relating to technical 

radio or electrical matters will be accepted, 
though it will not be possible to provide 
complete circuit diagrams, for the more 
complex receivers, transmitters and the like. 

(3) Complete circuits of equipment may be 
submitted to us before construction is 
commenced. This will ensure that com- 
ponent values are correct and that the 
circuit is theoretically sound. 

(4) All queries will receive critical scrutiny and 
replies will be as comprehensive as possible. 

(5) Correspondence to be addressed to " Query 
Corner," Radio Constructor 57 Maida Vale, 
Paddington, London, W.9. 

(6) A selection of those queries with a more 
general interest will be reproduced in these 
pages each month. 
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triode section, but the grid current biasing 
arrangement is recommended as it provides 
the greatest freedom from instability. When 
the two sections of this type of valve are used 
in cascade there is always a tendency for the 
valve to oscillate as a cathode coupled multi- 
vibrator. This tendency is usually overcome 
by a negative feedback arrangement. How- 
ever, in our simple circuit the sensitivity cannot 
be reduced by the addition of feedback, 
hence the use of grid current biasing which 
permits the grid leak to be returned directly 
to the cathode. The signal earth return lead 
is also taken to the cathode, and thus the 
cathode bias resistor is only common to the 
pentode section and any tendency to oscillation 
is avoided. The voltage amplification of the 
triode section is about ten times, and as the 
pentode requires 4V RMS for full output 
the input voltage- to fully load the amplifier 
is approximately 0.4V RMS. Consequently 
it is advisable to employ a crystal pick-up, as 
this type is capable of providing more than 
enough drive for the amplifier. The later 
type of crystal pick-up has an internally 
compensated frequency response and may 
therefore be connected directly to the input 
terminals of the amplifier. Earlier models, 
however, require a certain amount of com- 
pensation and this is provided by the additional 
R-C combination in the input leads which 
is shown on the circuit diagram. 

The power pack follows conventional 
practice. A smoothing choke is recommended 
in preference to a resistor as the choke 
enables a higher H.T. voltage and thus a 
greater output to be obtained. The rectifier 
is of the selenium type capable of carrying 
30mA at 250 volts. To avoid the use of a 
large heat dissipating resistor, the heater of 
the valve is supplied via a paper capacitor. 
A low value resistor is included in series with 
this capacitor, and is used as a means of 
adjusting the heater current to 0.3 Amps. 
The value of this resistor will depend upon the 
mains supply voltage and the exact value of 
the capacitor. Another method of adjusting 
the heater current is to make the capacitance 
up of a number of small components in shunt 
with each other, final adjustment being made 
by adding or subtracting one or two small 
value capacitors from the group. 

Sound on Vision 
I recently completed a television receiver 

which made use of parts of various published 
circuits, to suit the majority of components 
which I had on hand. The vision channel 
follows exactly the design used in the "Magna- 
View," but in spite of repeated checks on the 
alignment of the unit I still get trouble with 
sound on vision. In desperation I borrowed 

a signal generator and plotted the response 
of the channel, only to find that the alignment 
was excellent, the sound carrier being a good 
40 db down on the vision pass band. Can you 
suggest any other cause for this trouble ? 

D. Swain, Birmingham 
The obvious cause of the sound signal 

giving rise to unwanted modulation of the 
video signal is a misaligned vision receiver. 
In this instance, however, the alignment has 
been carefully checked but still the trouble 
persists. The next possible cause of interaction 
between the two channels is insufficient H.T. 
supply decoupling. On loud sound passages 
the anode current of the sound output valve 
tends to fluctuate and if the impedance of the 
H.T. supply is relatively high, or if the de- 
coupling is inadequate, this current change 
may readily result in a fluctuation of the H.T. 
supply to the vision amplifier. The parts 
of the circuit which are most sensitive to H.T. 
variations are the anode of the video amplifier, 
and the local oscillator if the receiver is a 
superhet. Because the C.R. tube is fed 
directly from the anode of the video valve 
any H.T. disturbances will be fed directly 
to the tube with very little attenuation. 
Effects on the local oscillator will not be so 
noticeable on the vision unit but may cause 
a form of instability in the sound channel. 

The solution to this form of sound on vision 
lies in either increasing the value of the smooth- 
ing capacitor in the power pack, or in decoup- 
ling the anode circuit of the sound output 
stage. The latter arrangement is usually 
the most effect ve. The decoupling resistor 
is placed between the output transformer 
and the H.T. line and should have a value 
of about 1000 ohms. At the junction of this 
resistor and the transformer the decoupling 
capacitor is connected, its earthy pole being 
joined to the chassis. A suitable value for 
the capacitor is 16[iF. 

Blocking Transformer Connections 
I am not certain as to the correct connections 

for the small transformers used in the blocking 
oscillator stages of television receivers. Would 
you please clarify this point for me ? 

D.S., Bournemouth 
The lead outs of these blocking transformers 

are either colour coded or lettered. The 
connections for the coded transformers are 
as follows:—Green-Grid, Blue-Earthy, 
Yellow-Anode, Red-HT +. With transfor- 
mers employing letter identification of the 
leads, the following nomenclature is usually 
employed IP-Grid, OP-Earthy, OS-Anode, 
IS-HT-f. Finally, of course, there is always 
a chance of finding a type of transformer 
which has no marking, in which case the 
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FIG.I CIRCUIT OF SIMPLE VALVE AMPLIFIER 

ensuing information will assist in identifying 
the connections. The winding in the grid 
circuit is the primary and is usually of higher 
resistance than the secondary. Bearing this 
in mind, it may then be possible, by examining 
the transformer to determine which is the 
' in' and ' out' lead of each winding, the 

' in' lead being nearer the centre of the 
bobbin. If this is not apparent, the trans- 
former should be connected in circuit, having 
first determined the primary and secondary 
windings. If, on switching on the receiver, 
the stage does not oscillate, the connections 
to one of the windings should be reversed. 

THE RADIO AMATEUR 
CONTENTS OF FEBRUARY ISSUE 
High Gain VHF Preamplifier. Noise 
Figures, Noise Factors and Signal to 
Noise Ratios. The Versatile Grid Dip 
Meter. Modulation Meter and Phone 
Monitor. Workshop Practice—Solder- 
ing. Aerial Radiation Patterns—The 
" Quad." Design of Mains Transform- 
ers. Earning those Cards. Ionospheric 
Monitoring for the Amateur. Broad- 
cast Band, Amateur Band and VHF 

News, etc., etc. 

BENTLEY 

ACOUSTICS LTD. 
38 CHALCOT ROAD NWI 

I2J5 4/9 
6SK7 6/6 
I2SC7 6/6 
7C5 7/6 
6B8 5/6 
6K6 7/6 
77 6/6 

PR/Mrose 9090 
7C6 7/6 
7S7 7/6 
7Y4 7/6 
6SS7 51- 
6SN7 8/6 
807 9/6 
6IP 9/6 

6X5 7/0 
6SL7 81- 
6N7 6/6 
6AC7 5/- 
6J5 4/6 
6K7 4/6 
I2SK7 9/6 

POST 6d. ALL GUARANTEED 
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INSTITUTES 

EXPERIMENTAL KIT 

LEAkn THE practical 
A specially prepared set of radio parts from which 
we teach you, in your own home, the working of 
fundamental electronic circuits and bring you easily 
to the point when you can construct and service a 
radio set. Whether you are a student for an examina- 
tion, starting a new hobby, intent upon a career in 
industry, or running your own business—this Course 
is intended for YOU—and may be yours at a 
very moderate cost. Available on Easy Terms. M- 
WE TEACH YOU: Basic Electronic Circuits 
(Amplifiers, Oscillators, Power Units, etc.) 
Complete Radio Receiver Testing & Servicing 

POST IMMEDIATELY FOR FREE DETAILS 
I TO: EJ1.I. INSTITUTES Dept. 179 
I Grove Park Rd., Chiswick, London, W.4 
Name   
Address 

WAV > * 

INSTITUTES 
Associated with 

MARGONIPHONE 
COLUMBIA & 

HMV 
His Master s Voice) 

FOR HIGH FIDELITY: 

RECORDINGS* 

Careful design and rigid control in manufacture, 
provide the critical listener with a reliable hard- • 
wearing tape that will help to get the very best 
results from any tape recorder. • 
MAGNETIC DATA 
Coercivity .... 
Total Remanent Flux 
Uniformity throughout a reel 
Medium coercivity gives a high signal output with an extended high-frequency response, whilst 
still retaining an easy erasure. Signal/Noise ratio is high; transfer and distortion are negligible. 
PLAYING TIMES (per track) 

. 240-260 Oersteds 
0.4/0.5 lines Jin. width 

±0.5 d.b. 

FREQUENCY RANGE 
50 c/s to 10 Kc/s at a 
playing speed of 7i in./sec. 

REELS ir/SEC 3r/SEC TV/SEC IS'VSEC 
1200 Ft. 120 Min. 60 Min. 30 Min. 15 Min. 
600 Ft. 60 Min. 30 Min. 15 Min. 7^ Min. 
300 Ft. 30 Min. 15 Min. 7i Min. 3^ Min. 
2,400 ft. professional reels (10J" diameter double sided spools) now available. 

Further information obtainable on request 
Write to: MINNESOTA MINING and MANUFACTURING CO. LTD. 167 Strand, London, W.C.2 

Telephone: TEMple Bar 6363 
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1/- 

Presenting— the ??MAXIMITE" 
A SUPER MODERN MINIATURE TRANSPORTABLE RADIO RECEIVER USING 

LATEST HIGH PERFORMANCE MIDGET VALVES AND COMPONENTS 
SIZE ONLY: 6in. long, 3#in. high 

2|in, wide. 
AC/DC SUPERHET WITHOUT LINE 

CORD 
LARGE MAINS DROPPERS 
EXTERNAL AERIAL OR EARTH 
CORD DRIVES, etc. 
FULL PLANS (including 

detailed point to point wiring) 
printed on art paper. POST FREE 

This Receiver is a three valve superhet 
plus rectifier, of very small dimensions 
using the latest improved post-war 
midget components, giving— 

• GREAT SENSITIVITY 
• GOOD SELECTIVITY 
• HIGH STABILITY 
• POWERFUL OUTPUT 

Can be carried in a car or coat pocket and plugged into any mains supply from 100 v. to 250 v. A.C./D.C. with 
immediate reception. It has been designed for easy construction, good quality (using a full 34in. speaker) and 
rigid assembly. It has a medium range coverage of 150-560 metres. 
REMEMBER ALSO 

We stock a complete range of new and surplus components and over 10,000 valves. HUNTS, T.C.C 
WEYMOUTH, JACKSON, WESTINGHOUSE. W.B., WHARFEDALE, HAYNES, COLVERN, ELSTONE 
MORGANITE, ERIE, BULGIN, etc. ALL VIEWMASTER PARTS STOCKED FOR IMMEDIATE DISPATCH.' 

YOU CAN RELY ON US" 

RADIO SERVICIIVG CO. 
Our No. II Catalogue, price 6d., Post Free. Postage: 
Over £2 free below 10/-, 6d.; £1, 9d.; £2, I/-. 

444 WANDSWORTH ROAD CLAPHAM 
LONDON SW8 Telephone MACaulay 4155 
77, 77A, 168, 169 Buses. S.R. Station: Wandsworth 
Road. Open till 6.30 p.m. I o'clock Wednesday 

■Hf—F//—l.ow "Price 

if 14 INTRODUCING THE 

MINIWEIGHT CRYSTAL PICK-UP 

with a response up to 14,000 c/s 
This extremely high fidelity lightweight pick-up is added to the Ronette range for the benefit 
of the connoisseur, providing the highest possible quality. This miniweight uses inter-changeable 
cartridges for 78 r.p.m. and Long Playing with a response up to 14,000 c/s. Net weight 2fozs. 

RONETTE 14,000 c/s response Miniweight Xtal 
pick-up with one head (Std. or L.P.) 
. . with 2 interchangeable heads for 
Std. and L.P. 
RONETTE 14,000 c/s Heads only 
(Std. or L.P.) 

£3 18 0 
£5 19 6 
£2 6 0 

each 

RONETTE 7,000 c/s response Miniweight Xtal 
pick-up with one head (Std. or L.P.) £3 8 6 
with 2 interchangeable heads for £4 19 6 
Std. or L.P. 
RONETTE 7.000 c/s heads only £1 16 (Std. or L.P.) o 

each 

A. 

MAIL ORDER SUPPLY CO. The Radio Centre 

33 Tottenham Court Road, London Wl. Telephone MUSeum 6667 
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Essential Test Instruments 

for the Radio Constructor 

and Service Engineer 

23 RANGE MULTIMETER MM3 
ac/dc volts 0-2.5, 10, 25, 100, 250, 1000, 250D volts 
all at 4500 ohms/volt. 
dc current 0-250uA, ImA, 10mA, 100mA, I Amp. 
resistance 0-500 ohms, 50,000 ohms, 500,000 

ohms, 5 Megohms self-contained, 
basic movement 200uA 
scale length 3i" 

PRICE £8 0 0. 

SIGNAL GENERATOR S2 
range I00k/cs-70m/cs. 
400 cps audio. 
internal and external modulation, 
ladder and fine R.F attenuator, 
direct reading dial. 

PRICE £8 8 0 

Immediate delivery 12 months guarantee 
Please send S.A.E. for illustrated leaflets. 

C. & W. ELECTRONICS 
61 CHURCH ST. OSWESTRY SALOP 

COMPLETE VIEW MASTER SERVICE 
ALL MODELS ALL AREAS 
PRICES. We can save you up to £7 on your View 

Master. Our very detailed list gives full particulars. 
Send for your copy now. 

SPECIAL OFFERS. Resistor Kit. Every resistor 
labelled with value and position in set. Please note 
that no knowledge of the colour code is required 
with our kit. London, 26/-. Midland, 24/9. 

PAYMENT. Cash or C.O.D. H.P. Terms now 
available. 

DELIVERY. All orders are despatched on day of 
receipt. 

INSTRUCTION BOOKS. Any model 7/6postfree. 
WATTS RADIO (Weybridge) LTD. 
8 BAKER STREET WEYBRIDGE bURREY 

Telephone WEYBRIDGE 2542 

ADCOLA 
(Regd. Trade Mork) 

SOLDERING INSTRUMENTS 

Re?. Design No 860302 
(British, U.S. and Foreign Patents 

Designed for wireless assembly and Maintenance 
Supplied for all volt ranges from 6/7v to 230/250v. 

3/16" Dia. Bit Standard Model 22/6 
Sole Manufacturers ADCOLA PRODUCTS LTD. 

Sales Office and Works: Cranmer Court, 
Ciapham High St. London SW4 (MAC 4272) 

Lawrence Special Offer 
ARDENTE PUBLIC ADDRESS 

Amplifier I0W 
200/240 . . 

Valves AC 
£9.0.0 P.Pd. 

INDICATOR TYPE 162 5" oath. 
Ray Tube . 
Ditto D6/APN4 5 
Tube . . . , 
R 1132 complete 
U.S.A. PILOT 5 Valves all wave 
AC 200/250V . . £7,0.0 P.Pd. 

ALSO QUICK REPAIR SERVICE 

£4.0.0 P.Pd. 
Cath. Ray 

£3.10.0 P.Pd. 
£5.0.0 P.Pd. 

S.A.E. for complete list including 
Model Railways, Technical Books. 

Laurence Frankel 
MAIL ORDER 

134 Cranley Gardens, London N.10 
TUDor 1404 

RADIO BOOKS 

Valve Technique (RSGB) 
Receivers (RSGB) 
Television Interference 

/RSGB) 
Simple Transmitting 

Equipment (RSGB) 
RSGB Call Book 
World Radio Valve 

Handbook (O. Johansen) 
World Radio Handbook 

(O. Johansen) 
How to Listen to the 

World (O. Johansen) 
Inexpensive Television 

(ASWP, ltd.) 
TV Fault Finding (ASWP, 

Ltd.) 

3/9 
3/9 

2/3 

2/3 
3/9 

11/9 

8/9 

l/ll 

2/8 

S/3 
Above prices inclusive of postage, etc. 

DATA PUBLICATIONS 
LYON COURT 57 MAIDA VALE 

LONDON W9 
Telephone GUN 6579 

'y/Vi (T T-r; ■ H 
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Small Advertisements 

Readers* small advcfli,enl<:nts ^ ^ i'ccepled ^ 
2d. per wordi minimurli charge 2/-. Trade advertise- 
ments will h,e acceptcd oi 6d- Per word. minimum charge 
6/-. If a ^ox number is required, an additional chaige 
of 1/- will be made. Terms: Cash with order. All 
copy murt be in hand by the 12th of the month for 
insertion in the following month's issue. 

PRIVATE 
FOR SALE Amateurs surplus transformers, 230v 

input, 3000v 2-0-2-4v secondaries, 25/- each. EF50 
Red 6/-. Miniature battery radio, 4 valve, size 
with speaker but less valves, 35/-. Wearite "P' Coils, 
21-. SAE for list. C. Bull, 74 Cornwall Road, Ruislip, 
Middlesex. 

RX DCR19 fDenco), excellent condition. Offers to 
Box No. C104. 

BC221 complete £12/10/0, mains transformer 5/-, 
tuning condenser 2/-, 9 tested octals £1. 25 Barons 
Way. Egham, Surrey. 

FOR SALE Transmitter 14/28 Mcs with modulator 
(both PIP 807's) and power packs. 65 watts can easily 
be increased to 150 by increasing xmtr volts only. 
£20 or exchange Tape Deck or Oscilloscope. Woden 
20H 250 ma choke, 55/-. Four brand new boxed 
866A rectifiers for 50/-. Millar, Brook House, Fovant, 
Wilts. 

VCR97 TV working, PIP Sound, magnifier, carefully 
built, £17/I0/0f/. Belling 'H* 50 ft. co-ax, 50/- (London). 
Maher, Bosslane, Hughenden, High Wycombe. 

FOR SALE RCA 7 valve amplifier, 6L6, P/P, 100 db 
gain, output 15-600 ohms, complete with manual, 
120v mains. As new, £6. 13 Windmill Road, Thame, 
Oxon. 

FOR SALE Partly assembled Viewmaster, cost £21 
(no tube). London frequency. Offers, Box No. C105. 

PRIVATE TUITION given (in London) for the City 
and Guilds Radio Servicing Certificate Examination. 
Box No BI86. 

FOR SALE Tape recorder or Clifton deck, £20 or TV. 
J Stattock, 135 Buntingsdale Estate, Stoke Heath, 
Salop. 

FOR SALE "Scanco" line trans, deflector coils, focus 
coil, 5K.v trans. Suitable E.E. Televisor, £4 the set. 
Mullard 1" magnetic tube, £3. Pye 45 Mcs strip £1. 
D.C Battery Eliminator TI6d. Goodwin, 6 Upper 
Tollington Park, London, N.4. 

EXPERIMENTER has quantity of apparatus for dis- 
posal, IF strip 194. with valves£I/l5/0f/.RF26£l/!5/0c/. 
RF25 modified Sutton Sound £1/5/0^. EFSO's 61- 
each. Lists for S.A.E. BM/NMLG, London, W.C.I. 

WANTED Practical Television Vol. 1, No. 7, Vol. 2. 
No. 17. Dyer. 50 Juniper House, Pomeroy Street, 
London, S.E. 14 

VCR97,8 TESTED. Full picture, in crates, 35/- carriage 
paid. R. Harvey, Westerton Drive, Bridge of Allen. 
Stirlingshire. 

TAPE RECORDER Homebuilt in two units (1) Qua'tape 
deck (2) Highgain amplifier and power pack, with 
8" Wharfedaie speaker. £25 or offer, buyer collects. 
Bysh, 86 Barrengci Road, London, N.10. 

{Continued on page 383) 

HENRY'S 
5 HARROW ROAD LONDON W2 

Open Mon to Sat. 9—5.30 (Thurs. I p.m.) 
Tel. PAD 1008/9 and 0401 
SPECIAL VALVE OFFER 

Pen EF50 Brand New (Ev-Units) 55/- set. 
SET OF 5 MAINS VALVES. 
6K8CT 6K7GT. 607G. 524, 6V6G or KT6I, at 42'6d. Set. 
SET 5 AC/DC VALVES. 
6K8GT, 6K7G. 6Q7G. 25A6G, 25Z6G at 42/6d. Set. 
SET 5 AC/DC VALVES. 
6A7G, 6D6, 6C6. 43. 25Z5 at 42/6 Set. 
SET 5 AC/DC VALVES. 
12K8GT, I2K7GT, 12Q7GT, 35Z4GT, 35L6GT or 50L6GT 
at 42/6 Set. 
SET 5 AC/DC VALVES. 
I2SA7GT. I2SK7GT. 12S07GT, or I2SR7GT, 35Z4GT, 
35L6GT or 50L6GT at 42.6 Set. 
SET OF 4 BATTERY MINIATURE l.4v. VALVES. 
IRS. IS5. IT4. IS4 or (3S4 or 3V4) at 32/6d. Set. 
SET OF BATTERY VALVES 2 volt MAZDA TYPES 
TP25, HL23/DD. VP23. PEN25 or QP25 at 27;6d. Set. 
COMPLETE SET OF 10 SPECIFIED VALVES FOR 
"PRACTICAL TELEVISION" PERSONAL REC. 
5- 6AM6. 2- 6AK5. I- EA50, I- 6J6, I- 6J4 and 3BPI C/R 
Tube in case at £5.l2.6d. Set. 
We have over 10.000 New Surplus Valves in stock. Let 
us quote you for the types you require. Special prices 
for sets of valves. Send for 28 PAGE COMPREHENSIVE 
L.T. RECT'S. 
6v. I amp G E.G. ... ... ••• 4 Od, 

I2v. 2) amp. Westinghouse l2/6dl 12v. 4 amp. S.T.C. ... ... ... l7/6dt 12v. 8 amp. S.T.C. ... ... ... 32/6d. 
S.T.C. RECT'S. E.H.T. 
K3/25 650v. I m/a 4'7d. 
K3/40 lOOOv. i m/a 6/-d. K3'I00 S.SOOv. I m/a.  l4/8d. 
K3/200 lO.SOOv. I m/a 26/-d. 
H.T. RECT'S. 
S.T.C. ISOv. 120 m/a 4'6d. 
S.T.C. 250v. 250 m/a I8i-d. 
G.E.C. I m/a. Meter Rect 11/6d. 
RECEIVER RI3S5. As specified for Inexpensive Telews/cn. 
Complete with 8 valves VR65 and I each 5U4G, VUI20, 
VR92. Only 55/-d. carriage 7/6d. Brand New in 
RflT 2SC/-<L, RF25 25/-d., RF26 59/6d.> RF27 59/6d, 
CATHODE RAY TUBES. 
VC 97. Guaranteed full picture 40'-d., carnage 5/-d. VCR5I7. Guaranteed full picture 40/-d. carriage 5/-d. 
3BPI Suitable for 'scopes 25/-d., carriage 3/-d. 
Mu-Metal Screens l2/6d. 6" Enlargers 18 6d. 
PYE 45 Mc/s STRIP. Special purchase of M.O.S. Type 
3583 Units. Size 15' x 8" x 2". Complete with 45 mc/s 
Pye Strip, 12 valves. 10 EF50. EB34 and EA50. volume 
controls and hosts of Resistors and Condensers. Sound 
and vision can be incorporated on this chassis with 
minimum space. New condition. Modification data 
supplied. Price £5, carriage paid. 
INDICATOR UNIT TYPE I82A. This unit contains 
VCR5I7 Cathode Ray 6" Tube, complete with Mu-metal 
screen. 3 EF50. 4 SP6I and I 5U4G valves. 9 wire-wound 
volume controls and quantity of Resistors and Condensers. 
Suitable either for basis ol Television (full picture guaran- 
teed) or Oscilloscope. Offered BRAND NEW (less 
relay) in original packing case at 79/6d. Plus 7/6d. carr. 
STROBE UNITS. Brand New, in sealed cartons 
these contain SIX EFSO's, five EA50's. one SP6I. a host o* 
condensers, resistors, transformers, chokes, relays, 
switches, 'even pots and five smoothing condensers. Size 
i8in. x 8fm. x 7Jin. Only 67/6, plus 5/- carriage. 
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FRED'S Radio Cabin 
Olympic Coil Packs, 3 Wave Band ... 24/6 
AC/DC Amplifiers  ... ... £3.15.0 
AC. TRF Midget Sets ... ... ... £6.10.0 
Tyana Soldering Irons ... ... ... 16/9 
Sleeving (12yds.)     2/9 
400Q w/w Pots   ... ... 2/6 
VR54  2/6 
6K, 7K, I0K, 30K, w/w 2 Low Res. ... 1/6 
50 pF and 20 pF Ceramic Trimmers ... I/- 
3P., 3w., WCS   2/3 
Indoor T.V. Aerial  7/6 
10 Amp. Mains Filters ... ... ... 10/- 
4P., 2w., WCS   2/6 
8 way Jones Plugs, I/-   6 Pin, 6d. 
3 Link Aerial Insulators   6d, 
I", li" Plastic Tube  I/-yard 
Yaxley Wafers, 2P., 4w. ... 3d. ea., 2/6 doz. 
.005/1,000 volt, Tubular Condensers ... 6d 
.5 and .25, 350 volt... ... 6d. ea., 4/- doz, 
240,000Q, 5w., Carbon ... 6d. ea., 4/- doz. 
.0003 T.C.C., Mica Condensers ... 6d. each 

77 NEWINGTON BUTTS 
ELEPHANT AND CASTLE 

LONDON SEN 
RODNEY 2180 

GdGZ's Bargains 

SPECIAL VALVE OFFER 
6SH7 Metal Tubes, slightly soiled ex equipment 
4 for 9/6. 27/6 doz. 
3D6, 3/6. OZ4, 5'-. I5D2. ILN5GT, ILD5GT, 
6C4, 6C5GT, 6J5GT, 6J7G. 6K7GT, 6N7GT, 
9002, 9003. VSII0A, VUI20. 6*G5. 6/6. IRS. 
IS5, IT4, 6J7M, 6SG7M, 6F6G. 6X5GT, 8/6. 
6F8. W77, 7/6. 5Z4M. 5Z4G. 6V6G. MUI2/I4, 
I2AT7, I2AU7. I2AX7. DLSI0 9/6. 6F7. 6SN7GT, 
6S07M, 6J6, 10/6 6AQ5. 6Q7GT. 11'6. 7A3fPen- 
A4), I2SQ7GT, 6K8G, 12/6. 5CP1, 35/-. 
INTERESTED IN TAPE RECORDING ? 
Lane Decks £16.10.0, Qual tape £16.16.0 Truvox 
22 gns. Wearite £35. Simon TR2B with mike and 
tape £60. Tapemaster Heads 3000 ohms at IKc. 
R/P 39/6. Erase 39/6. Senior Ditto 5000 ohm. 
RIP 45/-. Erase 45/-. Scotch Boy MCI-III, 
Emitape H60/a. 35/- 1200'. 21/- 600'. Lane 
45 K'cs osc coils 10/6. Tapemaster Osc units 
with 6V6. 45/-. Acos, Rothermel, Lustraphone 
mikes in stock. All Viewmaster, TeleKing, Haynes, 
Allen. Denco TV components, Denro, Wearite, 
Weymouth, Osmor coils and components. 
/IS WORTH REMEMBERING TOO that all goods 
are despatched per return of post. Please add 

post I backing. 

J. T. ANGLIN 
IM CLEETHOBPE ROAD GRIMSBY LINCS 

fehphone 56315 

EX-GOVERNMENT BARGAINS 
SUBMERSIBLE PUMPS. Brand new Idv. 120 

G.P.H. 20ft. lift, price 50/-. Postage 2/6. Ideal 
for wells, boats, garden fountains, etc. 

LARGE MAGNETS as taken from magnetron 
units, weight approx. 9lbs., will lift up to 30-40lbs. 
Price 20/-. Post 2/6. 

AMPLIFIER CHASSIS Type 1135, containing 
three valve holders, 3 transfprmers, I00K pot- 
entiometer, 10-way Jones Socket, 10 Condensers, 
17 resistors, mounted on small chassis with 
hinged sides, 9" x 21" x 3". Store soiled, special 
price to clear our warehouse, 4 for 10/-. Post 2/-. 

VCR97 TUBES Special offer. Brand new in makers* 
cartons, 25/-. Post. 2/6. We cannot repeat at 
this price when our present stocks are cleared. 

DIRECTION FINDING FRAME AERIALS. 
Collapsible. Contained in green canvas bag. 

4ft. x 6" long. A real bargain, Price 6/6. Post 6/-. 
RECEIVERS TYPE 3039A. Containing 8 EF50 

valves, I VUI20, 24v. motor switch unit, IF strip, 
resistances, condensers, etc. Price 40/-. Carriage 
7/6. Used condition. 

KEYING RELAYS As used in 1154 Transmitter. 
Contains 5 sets of change over contacts and 2 
sets of make contacts and have two 24v. coils. 
Brand new in makers carton. Price 7/6. Post I /3. 

Our new list. No. 9, containing over 400 
ex-Government items, is row available, 
price 6d. inland, 1/6 overseas Air Moil. 
A. T. SALLIS 

93 NORTH ROAD. BRIGHTON, SUSSEX 
Telephone BRIGHTON 25806 

DUKE AMD COJIPAM 
VALVES. Clearance of surplus and salvage stocks. 
At 11/9: GTIC, ECL80, PM25. 807. At 10/9: PL8I. PL82, 
PL83, PY80, PY82, EF80, 6V6. 5Y3. At 8/9 EY5I. 5Z4, 
6K7. EF9I, EL9I, I0FI, 6FI3. 20DI At 6/9 3D6. 77, 
KTW6I, EB91, EF92, RKR72, EF50 fXWD). At 5/9: IA5, 
UF4I, I2SJ7, I2SH7, I2SK7. Till, OZ4A. At 3/9: 4DI, 
6VPI33, LP2, AR6. Many others. 
TRANSFORMERS. Mains. Store soiled but resprayed. Tested, and guaranteed for three months. 260-0-260. 
Two heaters, 6.3V, 3A and 6.3V I.5A. Tappe 240, 
210, 110. Load 80 m/A. Wire ended. New reduced price 
9/9. Post 2/-. 
Standard O.P. transformers to match all normal O.P. 
valves to 2-5 ohm speech coil. Special salvage price 2/9. 
Post 1/3. 
Plessey standard TV O.P. Transformers, matching to 
2-5 ohms. 3/9. Post 1/3. 
CONDENSERS. Store soiled. All tested. Two gang, .0005 mfd. Standard and half size. Also single tuning 
condensers, .0005 mfd, new and boxed. All at 2/9 each. 
Post 6d. Special offer of three for 6/-. 
NICKEL CHROME WIRE. Packed in metal cases 
with easy run-out mechanism. Two sizes, .014" (50 yard 
reels) and .032" (25 yard reels). 4/6 per reel. Also spring 
steel wire in same sizes, on wooden spools. I/- per spool. 
Five for 4/-. 
RESISTORS. Wire-wound, I meg, I per cent accuracy. 
New, Made by I.R.C., 2/9 each. Also Bulgin Super Type 
Resistance Links. Nine sizes, 240 to 30K ohms, all 6d. each. 
PHON ; SPEAKERS. Miniature moving coil. Ideal 
personal extension speakers, or quality microphones. 
40-60 ohms impedance, 2/9 each. Post 6d. 
Stamp for complete catalogue. C.W.O. or C.O.D. 
621 ROMFORD ROAD LONDON EI2 

Money back guarantee. GRA 6677 
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Radio Exporimental Producls Lid. 
33 MUCH PARK STREET 

COVENTRY 

Small Advertisements 

continued 

TRADE 
AMATEUR STATION RECORD CARDS. 6"x4", 

best quality card, for recording that QSO and full 
details of the contact. An invaluable aid to quick 
reference of stations worked etc., 3'- per 100 from 
Data Publications, 57 Maida Vale, London, W.9. 

" GLOBE-KING" (Regd) Miniature Single Valve 
Receiver gets real Dx. Amateur Radio; enthusiasts 
should send for free copy of interesting literature 
and catalogue (enclose stamp for postage). Write 
to makers: Johnsons (Radio), 46 Friar Street, Wor- 
cester. 

BOOKBINDING Volumes of Radio Constructor and 
Radio Amateur fully bound, imitation leather, gold 
lettering. Is. 6d. post free. Prices for other publica- 
tions on application. Jerome Alcock, CHEADLE, 
Stoke-on-Trent. 

JOIN THE ISWL. Over twenty free services to members 
including QSL Bureau, Translation, Technical and 
Identification depts. Dx certificates, contests and 
activities for the SWL. Monthly magazine * MON- 
ITOR,' twenty pages plus cover, duplicated, containing 
articles of general interest to the SWL and League 
member, 10/6 per annum, post free. ISWL HQ, 86 
Barrenger Road, London, N.10. 

VIEWMASTER, exact specified parts at list price by 
return of post, also valves and CRT's, stamp for 
list. James H. Martin and Co., Deot. R.C., BCM/ 
EDHWA, London, W.C.I. 

WILL P. HEATON of Boscombe who wrote to James 
H. Martin and Co. on January 18th please write again 
enclosing his address. 

BLUEPRINTS. High Gain 10 Metre Converter, with a de-luxe circuit comprising EF9I RF stage, ECC91 
double triode mixer and oscillator, EF92 IF amplifier, 
with stabilised voltage supply via a 7475. 1.9. Bd. 
post free with full instructions. A.S.W.P., 57 Maida 
Vale, London, W.9. 

continued on page 384 

TRANSFORMERS.—Manufactured to our specification 
and fully guaranteed. Normal Primaries. 425 V.-0-425 v. 
200 ma., 6.3 v, 6 a., 6.3 v. 6 a., 5 v. 3a., 0-2-4-6.3 v. 3 a. 
ONLY 72/6. 425 V.-0-425 v. 200 ma.. 6.3 v. 4 a., 6.3 v. 
4 a.. 5 v. 3 a. ONLY 50/-. 350 v. -0-350 v. 160 ma., 
6.3 v. 6 a., 6.3 v. 3 a., 5 v. 3 a. ONLY 42/6. 250 v. -0-250 v. 
100 ma., 6.3 v. 6 a., 5 v. 3 a. ONLY 32/6. The above 
are fully shrouded, upright mounting. Universal Mount- 
ing 350 V.-0-350 v. 80 ma., 0-4-6.3 v. 4 a., -0-4-5 v. 2 a. 
ONLY 18/6. Top shrouded, drop through 260 v.-0-260 
v. 70 ma.. 6.3 v. 3 a. 5 v. 2 a.. ONLY 16/6. The following 
are upright mounting. EHT for VCR97 Tube, 2,500 v. 
5 ma., 2 v.-0-2 v. i.l a., 2 v. -0-2 v. 2 a. ONLY 37/6. 
EHT 5,500 v. 5ma.f 2 v. I a.. 2 v. I a. ONLY 72/6. EHT 
7.00 v. 5 ma., 4 v. I a. ONLY 82/6. 
PLEASE ADD 1/6 PER TRANSFORMER POSTAGE. 
TRANSFORMER, for use on trains, models, etc., 
giving outputs of 3 v., 4 v., 5 v., 6 v., 8 v., 9 v., 10 v., 
12 v., 15 v., 18 v., 20 v., 24 v., 30 v., at 2 amps from normal 
mains input. ONLY 17/6 (postage I/-). 
TRANSFORMERS.—Ex W.D. and Admiralty, built 
to more than 50 per cent, safety factor, with normal 
A.C. Mains Primaries. All Brand New and Unused. 
300 V.-0-30 v. 200 ma., 5 v. 3 a., 6.3 v. 5 a., C.T., 20 v. 
750 ma., 70 v. 100 ma. Weight 12 lb. ONLY 42/6 
(postage, etc., 2/6). 330 v, -0-330 v. 100 ma., 4 v. 3 a. 
Weight 7 lb. ONLY 22/6 (postage, 1/6). L.T. 5 v. 
-0-5 v. 5 a., 5 v.-0-5 v. 5 a., 5 v.-0-5 v. 5 a. By using 
combination of windings will give various voltages at 
high current. Weight II lb. ONLY 35/- (postage 
etc., 2/6). L.T. 6.3 v. 7.7 a.. 4.2 v. 2.5 a., 4 v. I a. ONLY 
19/6 (postage 1/6). EHT 1,400 v. 2 ma., 520 v. 10 ma,, 
300 v. 10 ma., 2 v. 1.5 a. ONLY 21/- (postage, 1/6). 
Cash with order, please, and print name and address 
dearly. Amounts given for carriage refer to inland only. 

U.E.I. CORPORATION 
The Radio Corner 

138 Gray's Inn Rd. LONDON WCI 
Open until I p.m. Saturdays. We are 2 mins. from 
High Holborn (Chancery Lane Stn.) and 5 mins by bus 

from King's Cross. 

NORMAN H. FIELD 
68 HURST STREET BIRMINGHAM 5 

FILAMENT TRANSFORMERS. Heavy duty. lOv 
C.T. at 10 amps. 6.3v C.T. at 4 amps. 2l0-230v 50 cycles 
input  22/6 each 
FILAMENT TRANSFORMERS. R.C.A. lOv C.T. 
twice for pair 817's. I90-250v 50 cycles inout. 
Petted  22/6 each 
H.T. TRANSFORMERS. 230v Input. Single 350v at 
60 m/a output. Secondary isolated   7/6 each 
DRIVER TRANSFORMERS. S.T. & C. Single Plate 
to P/P grids. Tapped primary to give ratios I to I.l or 
I.1 to I. Primary to half split secondary suitable for most 
pentodes to drive P/P 807. Fully potted. Size 31" x 31" 
2" x 21" ... ... ... ... ... ... 7/$ eoch 
CONDENSERS. Block paper. 5 mfd. plus 3 mfd. 750 v 
wkg  5/- each 
8 mfd. cond. 500v. wkg. ...   ... 2/- 
PRE-AMPS. Ultra S.W. uses EF54 with Coax input and 
output sockets for power supply input. Broad band slug 
tuned for use on T.V. frequencies or 10 metres. Valves to 
suit available   5/- each 
CRYSTAL MONITORS. TYPE 2. For frequency 
checking of Transformers and receivers. Provision for 
phones. Battery operated. Easily adapted for mains by 
using 3-6J5 valves. Housed in attractive cabinet with red 
panel indicator light. Size 71* x 51" x 5". Circuit I/- 
extra   7/6 each 
METERS. Marked Air/Oil. Moving Coil basic 200 micro- 
amps. Very sensitive ... ...   7/6 each 
LOOP AERIALS. 1155 D.F  8/6 each 
HAND MIKES. Tannoy Power. Carbon Type. With 
press to talk button   ... ... 3/6 each 
TWIN SCREENED CABLE   I/- yard 
RECTIFIERS. I2v 2 amps   12/6 each 

Please add something for postage—Money Bock guarantee 
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a 
CLYDESDALE 
Bargains in Ex-Services Equipment 

FOR INEXPENSIVE TELEVISION 
IF/AF AMPLIFIER UNIT RI355 

The popular T V. Sound and/or Vision Unit. 5 i.f. stages, 
10 valves 8/VR65 (SP6I), SU'IG, VUI70A, etc., etc. In 
metal case I8in. x 8£in. x 7^in. Used, good condition 
IN ORIGINAL CASE 47/A CARRIAGE 
ASK FOR No. B/E770 TZ/O PAID 
2nd Grade in Transit Case, 42/6, Carriage Paid. 
3rd Grade, loose stored, 35/-, Carriage Paid. 

Circuit available at 1/3. 
R360I Receiver Unit. 
ASK FOR 
No. B/H493 
R3I70A Receiver Unit. 
ASK FOR 
No. B/H492 

ELECTROLYTIC CONDENSER 32 mfd. capacity. 450 V. D.C. wkg. Aluminium cased, 
tubular with waxed cardboard insulating cover. Dim.: 
4iin. long, 2in. dia. 
ASK FOR 7 / POST 
No. B/H852 ^/" Each 6d. 
New 192 Page Catalogue, List 8d. now in the press. 1/6 
when ready, credited on first purchase of 10/-. 

£4.12.6 
t. 
£4.12.6 

CARRIAGE 
PAID 

CARRIAGE 
PAID 

Order direct from: Telephone SOUTH 2706/9 
CL YDESDALE ^ 

2 BRIDGE STREET GLASGOW C.5 
Branches in Scotland England and North Ireland 

You pay no postage ! 

SPECIAL OFFER: 5' P.M. Loudspeakers 
by famous manufacturer. 11/6 each POST 

FREE 

TAPE RECORDING EQUIPMENT ; 
Collaro Motors (Clock or Anti-dock) 38'6 

POST FREE 
Scotch Boy Recording Tape 35/-, 1200 ft. reel 

POST FREE Spare Reels. 4/6, POST FREE, 

THE IDEAL MICROPHONE FOR 
RECORDING. ROTHERMEL XTAL 2D56 
£2.19.6 POST FREE 

The outstanding LMS2 Miniature Coil Pack 3 
Band Superhet Unit. Single Hole Fixing, 38'6 

POST FREE 
Miniature I.F.s 465 Kc/s, 12/- pair, permeability 

tuned. Mail Order Only. POST FREE 

DEAL COMPONENT COMPANY 
105 EVERING ROAD, LONDON Nli 

Small Advertisements 

continued 

REPRINT Converting the TRII06 Receiver. Full 
de«ai % on converting 'his unit, which may l c purchased 
quite cheaply, into a very sensitive all-wave receiver. 
6d. post free. A.S.W.P., 57 Maida Vale, London, W.9. 

PANL —the air drying black crackle for the amateur, 4s. (m! 4oy. Jar, from L. Miller, 8 Kenton Park 
Crescent, Middx. 

OSMOR—for efTicient coils, coilpacks etc. Send 5^/. 
stamp for FREE circutls and lists. Dept. RCC, 
Osmor Ra iio Products Ltd.. Borough Hill. Croydon, 
Surrey. Tel. Croydon 5148/9. 

I.P.R E. PUBLICATIONS. 5.500 Alignment Peaks 
for superhcts 5/9. Sample copy The Practical Radio 
Engineer 21-. Membership-examination partiruUus |/-. 
Syllabus of TV and radio courses free and post free. 
Secretary, I.P.R.E., 20 Fairfield Road. London, N.8. 

FREE I Brochure p!virg details of Home Study Trac- 
ing in Radio, felevision. and all branvhes ol l-lectron- 
ics. Courses ror the Hobbv En'hu^nis*. or for those 
aiming at the A.M. Bm.I R H. City and Guilds 
Telecomn unications R.T.F..B., and .vhe' professional 
examinations. Trim with the College op'Taied by 
Britain's largest Fleetronic organisu'ion Moderate 
fees. Write to F..M.1. INSTITUTES. Postal Division. 
Dept. RC28. 43 Grove Park Road, London. \V.4. 
(Associated with H.M.V ). 

METALWORK All types cabinets, chassis, racks, etc. 
to youc own specifications. Philpott's Mel a I works. 
Lid. (Dept. R.C.), Chapman Street, Loughborougiu 
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