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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) 
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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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'.432 PAGES 
See on back list 
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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 
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Paid by 
George Newnes 
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No Postage 
Stamp 

necessary if 
posted in 

Great Britain 
or 

Northern 
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BUSINESS REPLY CARD 
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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. 
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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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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 
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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 
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Fig. 2. Layout of panel and controls 


