
■CLYDESDALE 
Bargains in Ex-Services Radio and Electronic Equipment 

A Few Only. 
Radio Set SCR-504-A. 
Comprising : BC-792-A Communica- 
tions Receiver, covering 100 kcs, 65 
mcs, 3,000-4.7 metres, in 8 bands 
with complete coverage, an 8 valve 
superhet for phone operation, which 
can also be used for direction find- 
ing, housed in beautiful Pigskin 
Suitcase, size 21^ x 13^ x 6^in.t operates either open or closed (less 
batteries). Valve line-up : ILN5 1st 
IF, 1LN5 2nd IF, 1LN4 det., 
1LN5 B.F.O. 1LN5 output (triode 
connected). A deaf-aid type of ear- 
phone is supplied with the receiver 
and can be fitted to either ear. Plus 
case CS-96-A containing PE-128-A 
charger, which is used from 6 or 
12 volt battery and will charge a 
6 volt and 2—36 volt accumulators, 
built-in metal case with 2iin. square 
volt and ampmcters, with spare 
valves, hypodermic syringe and 
needles, spare vibrator, and spare ear- 
piece. CLYDESDALE'S X** X, 

PRICE ONLY 
 CARRIAGE PAID 

Infra-Rcd Image Convcrtor Cell. 
Sniperscope. Snooperscope. 
The famous war-time " Cat's-eye " 
tube used in " Tabby " for night 
sniping and observation. 

Provides a Silver Caesium Oxide 
Screen for the conversion of Infra- 
Red Rays to visible rays, using an 
infra-red light source. Data provided. 
Dimensions overall : dia. 2" x IT'- 
Screen diameter If". 
CLYDESDALE'S * ** /gi POST 
PRICE ONLY l PAID 

each 

Brand New in maker's original 
carton 

TRANSMITTER TUNING UNITS 
Each having Vernier tuning dial ; 
variable capacitors. Tank coil unit 
on ceramic former ; ceramic switch ; 
RF chokes, etc. In metal cabinet 

x 1?" x 8". Finish black. 
TU5B. 1,500-3,000 kcs. 
CLYDESDALE'S . 

ONLY f^^'tteach 
CARRIAGE PAID 

PRICE 

TU6B 3,000-4,500 kcs. TU7B 4,500- 
6,200 kcs. TU8B 6,200-7,700 kcs. 
CLYDESDALE'S g 
PRICE ONLY 1 • ' V eacn 

CARRIAGE PAID 

TU26B 200-500 kcs. 
CLYDESDALE'S 
PRICE ONLY AO'- each 

CARRIAGE PAID 

Brand New, in maker's original packing. Ex. U.S. Army. 
Wireless Set No. 48 MK. Transmitter/Receiver. 
American version of the No. 18 Set, modified to U.S. Army 
requirements. 
Frequency coverage 6 to 9 mcs.—33.3 to 50 metres. Complete 
equipment for " Phone " and C.W. comprising 1— 
TRANSMITTER, with 1,000 kc/s crystal, 4 valves, 1A5 master osc., 
2/1299's PA, ILD5 mod., crystal osc., and diode r.f. rect., etc. 
RECEIVER, superhet circuit, employing 6 valves, ILN5 HF Amp., 
I LA6 1st dct. FC, ILN5 LF Amp., 1LD5 2nd det and B.F.O., 
ILD5 1st LF and A.V.C. 1A5 output, LF frequency 455 kc/s, etc. 
HAND DRIVEN 
GENERATOR, sup- 
plying H.T. and L.T. 
(plus 12V bias, when 
switched for WS-18) 
with operator's seat. 
AERIAL, 10ft. Rod 
type (11 sections), 
range 5 miles R/T. 10 
miles C.W. greater 
ranges can be obtained 

with a normal aerial. Plus, cables and INSTRUCTION BOOK. 
This equipment can also be used with dry batteries (not supplied) as 
a PORTABLE WALKIE-TALKIE. 
Power requirements HT 162V 60 ma. LT 3. IV 0-3A. 
Dimensions : Set andjBattery container : Hi" x lOT' x lli". 
CLYDESDALE'S X f /Mf f O/il CARRIAGE 
PRICE ONLY K M * W pAID 

< 
% 

10/6 

16ft. Sectional Aerial with base 
Comprising 4 length tapering from 
i" to i", each section sleeved into 
the other with insulated base. 
CLYDESDALE'S 
PRICE ONLY 

CARRIAGE PAID 
H.ISI Flex 
Jumper Lead Ass. (for WS-19), 60ft. 
of 5-corc tinsel flex, fitted each end 
with a 5-way rubber plug—ZA-2994. 
CLYDESDALE'S POST 
PRICE ONLY • ' ^ 

each 
PAID 

Ex. Royal Navy 
Sound Powered Telephone 
Requires NO batteries, and will give 
long service without attention. 

Complete with warning indicator 
lamp and generator, giving a high- 
pitched note which can be heard 
through any noise, where a number 
of telephones are used, the indicator 
lamp would indicate which one is 
being called. Dimensions : 7^" x 9" x 
7T', for wall mounting. Designed for ships' use, but can be used in the 
home, office or factory. 
CLYDESDALE'S each PRICE ONLY ^ " eacn 

CARRIAGE PAID 

ORDER DIRECT FROM: Phone : SOUTH 2706/9 
V -mr Wh W7 fa WM M V W7 SUPPLY 2 BRIDGE STREET 

f * Km Mh Mw. 1 Mlt co ltd • Glasgow - c.5 
VISIT OUR. BRANCHES IN SCOTLAND. ENGLAND AND NORTHERN IRELAND 

London: Printed in Gt. Britain by Amalgamated Short Wave Press, 
Hanbury, Tomsett &Co., Ltd., Kensal Rise, N.W.10, for the Proprietors, 
Ltd., and PuWished at 57, Maida Vale. Paddington, London W.9— 

February, 1950 
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These are in Stock 

FUNDAMENTALS OF RADIO-VALVE TECHNIQUE. By. J. Dekeih. 3Ss. Postage Is. 
AMATEUR RADIO RECEIVERS. By S. K. Lewer. 3s. fid. Postage 2d. 
BASIC TELEVISION. By Bernard Grob. SSs, fid. Postage Is. 
TELEVISION SERVICING MANUAL. By E. N. Bradley. 4s. fid. Postage 3d. 
THE TECHNIQUE OF RADIO DESIGN. By E. E. Zcpler. 25s. Postage 9d. 
PRACTICAL WIRELESS CIRCUITS. By F. C. Canim. fis. Postage td. 
WIRE RECORDER MANUAL. By G. R. Judge. 2s. fid. Postage 2d, 
RADIO VALVE DATA, Compiled by " Wireless World." 3s. fid. Postage 3d, 
PRINCIPLES OF RADAR. By M. I. T. 33s. Postage 9d. 
FUNDAMENTALS OF VACUUM TUBES. By A. V. Eastman. 47s. Postage Is. 
RADIO ENGINEERING. VOLUME 2, By E. K. Sandeman. 40s. Postage 9d. 
THE ELECTRONIC MUSICAL INSTRUMENT MANUAL. By Alan Douglas. 18s. Postage fid. 
SOUND REPRODUCTION. By G. A. Briggs. 7s. fid. Postage fid. 
THE RADIO AMATEUR'S HANDBOOK. By A. R. R. L. ISs, fid. Postage 9d. 

We have the finest selection of British and American radio books. 
Complete lists on application. 

THE MODERN BOOK CO. 
19/23 PRAED STREET 
LONDON : W.2 

WE CAN SUPPLY YOUR 

FREE DECK CHASSIS 
WRITE FOR PARTICULARS 

mm 

■ 

s p..-:: 

Have you seen 

.T.Y.CH. . . . ? 

This is an example of gear which can 
be made to YOUR OWN dimensions 

and layout. 
For full details and address of nearer! agent, contact— 

L J. PHILPOTT (G4BI) 
(E. J. PHILPOTT) 

Chapman St., Loughborough Tci.iss^ 
Leics. 

46THESE YOU CAN HEAR" is a 
well-produce J publication of 
interest to both the newcomer 
and the old-timer S.W, Broadcast 

enthusiast. 

With well-illustrated descriptions 
of famous S-W. Broadcast stations 
and much useful information, 
"T.Y.C.H." should be on your 

bookshelf. 

Price 2/3 post paid 

An Amalgamated S.W. Press Pulilication 

57 Maida Vale :: " London, W.9 

RADIO CONSTRUCTOR 

DUKE & CO. 

offer this lot for only 7/6 
As reported in this Issue 

CONDENSERS : 21 assorted ; paper tubular, 13 
assorted ; mica dubilier, 18 assorted ; mica wax, 
2 x 30uuf; postage stamp trimming conds. ; 9 
(mainly 30 uuf) concentric can, 1 splitstator air 
condens ; 2 two-gang or I four-gang variable. 
RESISTORS : 45 assorted ; fixed and 3 variable 
potentiometers. R.F. CHOKES : 6 assorted. 
METER RECTIFIERS j 2 ,5m/amp. TRANS- 
FORMERS : 3 (465 kes) I.F. trans ; I output trans ; 
1 mica input trans. OCTAL VALVE B BASES : 13. 
VALVE CAPS : 5. SLOW MOTION DRIVES : 
With 2 p4t Set Frequency " settings). CONTRO. 
KNOBS : 5. SPRING LOADED TERMINALS : 
3 (1 insulated, 2 earthed). SWITCHES : Yaxley, 
2 rotary, I toggle. JACK PLUG SOCKETS : 1. 
Variable coil variometer, including revolution 
counter coil and silver contacts, complete except for 
coil winding. Plus Rack Chassis and Case. 
This 22 set (Transmitter Receiver) is partly stripped, 
leaving a minimum of the above goods. THIS 

IS VALUE FOR MONEY. 
SEND 7/6 and 2/- for post and packing for 

this BARGAIN. 

219 Ilford Lane, Ilford, Essex 

SERVICE RADIO SPARES 
4 LISLE STREET, LONDON, W.C.2 

GERrard 1734 
TRANSFORMERS. 200/250 primary Sec. 585v 
HT, 120 ma, 6.3v CT, 3 amps, 4v CT, 3 amps 
12/6 each. Shy 120ma chokes 3/6 each. 6.3v 
3 amp healer trans. 12/3 each. Dural telescopic 
aerials, 12ft. 3/6 each. Telescopic whip type 
aerials, 14ft. 3/6 each. Bases 1/6 each. Plessey 
5in. P/M Speaker without transformer, 3 ohm 
speech coil 9/6 each, with transformer 12/6. 
.02 mfd. Condensers. 5K working. Limited stock 
3/- each. .5 ma centre zero meters. 3* in. scale 
22/6 each. 5 ma centre zero meters. 2^ in, scale 
10/6 each. Small sensitive DP DT 6v relays, new 
4/6 each. Large selection of other types of relays 
in stock. 0-1 ma l^in. diam. 12/6. 0-Jma Sjin. 
scale 37/6. 2iin. 5-0-5v 10/6. Telesonic receiver, 
ideal for conversion to personal receivers. New 
and complete with 4 Hivac L5v valves 37/6 each. 
Bendix 522 transmitter chassis with 2.832 Bases, 
chokes, mod. transformers, resistors, etc. 4/6 each. 
V.C.R. 97 holders wired with condensers and 
bracket 1/6 each. .02 8kv 4/6 each. We carry 
large stocks of condensers and resistances of 
all values at competitive prices. Send us your 
enquiries. 
LT Transformers 6v, 12v, 24v, 40v, 1-10 amps in 
stock from 18/6. New. Special types wound at 
short notice. Auto transformers from 60w up 
to 5kva in stock. 12v AC DC motors, ideal for 
models, etc. 7/6 each. Special offer of 1/20 hp AC 
motors, 200/250v. Suitable for sewing machines, 
etc. 40/- each. Large selection of AC/DC Gram 
motors, AC Auto Record Changers, latest 
" Coliaro " from £10/15/0 each, inc. P.T. Pick- 
ups, etc. Send us your enquiries for ex-Govt. 
valves of all types. Transmitting valves also :a 
stock. Postage extra on all goods. 

Short Wave Xews 
is a monthly journal which deals with all 
aspects of short wave radio. The con- 
structional side describes short wave 
receivers, transmitting equipment, aerials, 
test apparatus, etc. The amateur and 
broadcast bands' are covered in separate 
articles, each contributed by an enthusiast 
in each sphere, and there is usually an 
illustrated description of an amateur or 
commercial station. International Short 
Wave League activities are exclusively 
recorded in this magazine, and a number 
of competitions are run for the benefit of 
readers. Now in its fourth volume. Short 
Wave News is obtainable from local 
booksellers at 1/3, or may he subscribed 
for at 16/- annually. 

The Amalgamated 

Short Wave Press Ltd. 
57 Maida Vale, London, W.9 

WHAT DO YOU WANT— 
From a RADIO CLUB? 

Association with similarly interested 
fellows; a friendly competitive spirit; 
contests and opportunities for assessing 
your skill ? A medium for spreading 
news of what others arc doing ? A worth- 
while aim to bind members into a lively, 
dynamic unit ? 
You will find all this in the  » 

1SWL 
Why not join us ? Our League has enrolled 
over 3,000 members in three years. ISWL 
Groups are active all over the country, 
running as friendly Radio Clubs where 
newcomer and old timer alike can get 
together. Every copy of the SW1S carries 
the latest ISWL information. Contests 
are in progress. QSL Bureau facilities are 
in working order. Members requisites, 
stationery, badges, etc., are all available 
now. Join a League ivhich, having had 
three years of successful progress behind it, 
will be better able to look after your interests 
in the future. 
Send your name and address and 1/- 
memhership fee to : ISWL HQ, ol Maida 
Vale, London, W.9. 
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BUILDING YOUR OWN 

SIGNAL GENERATOR 

By W. G. MORLEY 

PART THREE 

The Oscillator Valve 
THE oscillator valve itself is fairly important. 

Since changing the valve would be liable to 
slightly affect calibration, it is advisable to 

start off with a valve in really good condition and 
which is unlikely to wear out for a good few 
years. Valves type 6J5, 6C5, etc., are ideal for 
the purpose. It may prove to be false economy 
to use a double triode such as a 6SN7 for oscillator 

'and cathode follower or AF oscillator, as un- 
wanted capacitance couplings may be present 
inside the valve envelope. 

The value of grid leak and capacitor may be 
the usual 20K D and 0.000 1/aF respectively. 

To develop an RF voltage of, say, 1 volt, across 
an attenuation network of 100 ohms, only 10 
milliwatts of RF power are heeded, well within 
the limits of a 6J5 or similar valve. 

OOOSUF 
R.F FROM OSCILLATOR 

lOOKO 

OOO REPReSF.WTEO Br" ATTENUATOR - NETWORK. 

OOOSUF 
RF FROM 
OSCI ■02]JF MICA 

lOOKfj 

IKU 

icon 
REPRESENTED .BTATTBrnOR 

NETWORK 

Fig. 7. 

ever, the 100 ohm resistance in the cathode 
(offered by the attenuator) is liable to cause a 
fairly heavy anode current which will not help the 
regulation of our small power unit. So a circuit 
as shown in Fig. 7 might be more helpful. In this 
circuit the cathode follower is getting a more 
correct value of bias and the RF load is still of the 
order of 100 ohms. 

The coupling for the cathode follower grid 
should not be taken from the actual tuned circuit 
of the oscillator. If a tuned grid oscillator is 
used, the coupling should be taken from the 
oscillator anode; if a tuned anode oscillator, from 
the grid; and if an ECO, from the cathode. This 
will obviate any additional thermal capacitance 
changes across the tuned circuit. 

Fig, 6. 

The Cathode Follower 
Before we actually consider the attenuation 

network, The method of coupling it to the RF 
oscillator needs a little discussion. We have 
already touched upon the use of a coil coupled to 
the main tuned circuit. Another and somewhat 
simpler circuit is offered by taking advantage of 
the cathode follower. Fig. 6 shows the circuit. 
Again a 6J5 or similar valve could be used. How- 

The Attenuator Circuit 

Many sorts of attenuator are used commercially, 
varying from complicated constant impedance 
circuits to simple potentiometer networks. The 
simplest attenuator we can use is a potentiometer 
type as shown in Fig. 8. This splits the output 
into tenths of the available output and is quite 
useful in practise. 

However, it is better to have a fine attenuator 
if possible. This is done in the commercial 
generator by means of a slide-wire device as 
shown in Fig. 9, The round resistor element con- 
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Rear view of Signal Generator. 

sists of a length of resistance wire of very low 
resistance, and, of course, it possesses little induc- 
tance. However, this form of control is fairly 
diilicult to construct, and it is much simpler to 
fall back on a switch. Fig. 10 shows the circuit 
of a really useful attenuator which is very simple 
and cheap to construct. 

It will be seen in this circuit that the fine 
attenuator is out of circuit on the " lull " position 
of the coarse attenuator. This has to be done 
because it would be impracticable to feed the RF 
output of the oscillator into an impedance as low- 
as the 15 ohms represented by the fine attenuator. 

The attenuator of Fig. 10 presents a constant 
impedance of 100 ohms to the oscillator output, 
but the impedance of the attenuator output 
terminals varies between a fraction of an ohm and 
100 ohms, it is assumed—safely enough—that 
for normal servicing work these output impedances 
are so low that any change in their value has 
negligible effect and may be ignored. 

The AF Oscillator 
The next point in the construction of our signal 

generator is the design of the AF oscillator. This 
should have a frequency of approximately 400 
cps, the most customarily used frequency in 
commercial signal generators. 

To generate a frequency as low as 400 cps an 
AF transformer with a fairly large inductance is 
required. An old inter-valve transformer is the 
best component to use, and these components are 
fairly prolific in the average constructor's junk- 
box. To take advantage of the relatively large 

inductance offered by a component of this type, 
it is best to use a Hartley oscillator circuit, as 
shown in Fig. 11(a). This oscillator has the 
tuning capacitor connected across all the induc- 
tance. The primary and secondary windings of 
the inter-valve transformer may be utilised as 
shown in Fig. 11(b) by connecting them in scries 
and using the junction as the earthy tap. The 

R.F FROM COUPLING COIL 
OR CATHODE FOLLOWER 

9on: 

1(50 

'9X1 

"= CHASSIS 

Fig. 

RC.65I. 

183 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO CONSTRUCTOR 

primary (assuming that the transformer is a 
step-up component), should be used for the grid 
section of the coil. 

As the frequency of the oscillator might vary 
somewhat with an inductive load (such as would 
be given by connecting a pair of phones between 
anode and earth), its frequency during construc- 
tion may be checked by using the dodge shown in 
Fig. 12. If one side of a pair of high impedance 
(4,000 ohms) phones is touched against the anode 
of the AF oscillator, the AF tone will be heard 
faintly in the phones, at the same time offering 
neglegible load to the oscillator. 

SUDER 

o 

RESISTANCE 
WIRE 

To get the oscillator to work at 400 cps it will 
be necessary to experiment with the value of 
C (Fig. 11), until a value of capacitance is found 
which gives the required frequency.5)4 It is not 
possible to give definite values of grid leak and 
capacitor, as different models of transformer will 

R.C.652. 
Fig. 9. 

20-50Kn 
0005UP 

INTER VALVE 
transformer 

OS. OP 
o o PRIMo 
o 

I.H 

Fig. 11a (above) 
„ 1 lb (below) 

give rise to varying conditions. However, the 
grid capacitor should lie between 0.001 and 
0.0005/j.F, and the leak between 10KQ and 
100K a 

The AF oscillator can conveniently be a 6.15 
or similar valve. 

*If the piano-tuner has done his job properly at 
his last visit, the frequency of 400 cps should lie 
between G and G sharp above middle C ! 

"RADIO CONSTRUCTOR" 

QUIZ 

Conducted by W. Groome 

(1) When Mr. Brain's extension speaker was 
operated simultaneously with the main one, he 
was aware of distortion which he rightly attri- 
buted to mis-matching of load, and the effect of 
long extension leads. Was he right in applying 
negative voltage feedback to the output stage to 
reduce the distortion? 

(2) What is " trapezium distortion ? " 
(3) Why is the high resistance " bleeder" 

across the EHT supply made up of a number of 
relatively low value resistors in scries, instead of 
a single high resistance component ? 

(4) If, for economy or convenience, a tele- 
vision dipolc was constructed of copper wire 
instead of the usual tubing, what would be the 
effect on the picture ? 

(5) Woofer and Tweeter" are not a music 
hall double act. Who or what are they ? 

(6) What is a cross-over network ? 
(Answers on page 189) 
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Fig. 10. 

Output Attenuator Network 
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h OUTPUT 

The OP-AID 

is the book you have all been looking for 

It contains ALL THE ESSENTIAL DATA NECESSARY FOR 
THE EFFICIENT OPERATION OF A STATION, EITHER 
TRANSMITTING OR LISTENING, ALL UNDER ONE COVER 

Printed on good heavy paper, with durable Stiff cover, the "Op-Aid" gives 
you the latest revised information about Distances, Amateur Codes and 
Abbreviations, Zone Boundaries, QSL Bureaux of the World, International 
and Amateur Prefixes, Call Areas, the Amateur Transmitting Licence, 
Morse Code, International Q and Z Codes, Standard I'icipieucics, and 

Local Time Conversion 

Place your order NOW and save all that searching 

READY THE END OF THIS MONTH. PRICE 1/6 (post 2d.) 

from your local supplier or direct from 

AMALGAMATED SHORT WAVE PRESS LTD. 

57 Maida Vale, Paddington, London, W.9 Phone: CUN 6518 

1S5 

www.americanradiohistory.com

www.americanradiohistory.com


LOGICAL FAULT FINDING 

The eighth in a series of articles to assist the 

home constructor in tracing and curing faults 

By J. R. DAV1ES 

8: POOR SELECTIVITY 

POOR selectivity is not a fault with which the 
commercial serviceman is very often 
troubled- Apart from the fact that the 

tuned circuits of a reciever may go out of align- 
ment (in common with a few other faults enu- 
merated below), poor selectivity is usually caused 
by the coils and general design chosen by the 
manufacturer. Quite rightly, the commercial 
serviceman is not going to waste a lot of time 
altering and rebuilding an inherently inefficient 
receiver, as his job is to bring the set up to the 
condition it was in when it left the factory. 

For the home-constructor, however, whose 
time is not so limited, some quite considerable 
improvement can be made to a poorly selective 
receiver, particularly if this is of the home- 
constructed variety. 

In this article, the writer will endeavour to 
combine both approaches to the fault. 

Poor Selectivity in a Straight Receiver 
First of all, let us review the possible causes of 

poor selectivity in a straight receiver, assuming 
that the set was at one time working efficiently, 
and has since given rise to the trouble- 

Fig. 46 shows the RF and detector circuits of a 
conventional straight receiver. Wave change 
switching is omitted for simplicity. The selec- 
tivity of the set in which these stages are used has 
become worse than it was originally. 

The most probable cause of the lack of selec- 
tivity lies in the misraiignment of the trimmers. 
Either these have been tampered with, or they 
have fallen out of adjustment with the passage of 
time. This point may be easily checked by 
tuning in a station at the high-frequency end of 
the band (capacitor vanes nearly completely 
unmeshed) and adjusting the trimmers for 
maximum volume. It is very important to see 

H T + 

TO AH STAGE 
REACTION 

i 
i 
3: 

m £ 
7* 

I 
7 3 

GANGED 

Fig. 46. 

RF and Detector Stages of a 
conventional straight receiver. 

RC 641 
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Fig. 47. 
Showing a dodge for quickly 
ascertaining whether or not 
a particular trimmer is in 

circuit. 

FINGER TOUCHING 
BLADE OF SCREWDRIVER 

EARTHY CONTACT 

-LIVE CONTACT RC 640 

that the " peak " position of the trimmers is 
obtained. It is not sufficient to find that the 
signal increases in volume as a certain trimmer is 
adjusted, maximum volume being obtained when 
the trimmer is tightly screwed up. The position 
of maximum volume should be reached and 
passed as the trimmer is tightened. If it is 
impossible to obtain a 41 peak " in this manner 
within the capacitive range of the trimmer, then 
the tuning capacitor itself must be slightly adjus- 
ted, so as to give a little more or Jess capacitance 
in the tuned circuit as required. All the trimmers 
on the selected band will then have to be adjusted 
again. 

When trimming is completed on the station 
selected, the adjustment can be checked at various 
points of the dial, whereupon the setting of the 
trimmers should be found to remain reasonably 
constant. If this is not the case, we must look 
for a fault in one of the tuned circuits. We shall 
deal with this later. 

Before trimming the receiver, it is very advis- 
able to ascertain which trimmer is used for each 
band. This may be done by tracing out the 
wiring. Alternatively, the fallowing little dodge 
may be of use, particularly with multiband 
receivers. If a metal screwdriver blade, whose 
shaft is touched by the hand, is rubbed against 
the 44 live " side of a trimmer that is selected by 
the wavechange switch, then a loud crackle will be 
heard in the speaker. - This crackle will be much 
louder than that resulting if any other trimmer 
not in circuit is so touched. When one is con- 
fronted by a receiver bearing several rows of 
trimmers, this method helps very considerably in 
selecting the trimmers appropriate to each band. 
Fig. 47 shows the general method of carrying out 
this checking process. The hand not holding the 
screwdriver should be kept away from any 
adjacent metal objects, in case there is an HT 
voltage on the trimmers. Incidentally, it is 
usually quite simple to ascertain which is the 
" live " side of the trimmer as this will nearly 
always be the vane that does not come into con- 
tact with the trimming tool. As it is advisable 
to learn the disposition of ail the trimmers before 
adjustments are carried out, the trimmers can be 

numbered by pencil marks on the chassis, or a 
sketch could be made on paper and followed 
during alignment. 

Trimming circuits (particularly with medium 
and long wave sets), are not always straight- 
forward, and a little perplexity may be caused 
when some commercial sets arc checked. An 
occasionally met variation is shown in Fig. 48(a). 
Cl represents one gang of the tuning capacitor 
and C2 and C3 the trimmers. C2 is quite often 

M.W, 

W.C.SW. 

77 C3. 
C2 

RC 638. 

i 

wc sw. 

RC.639. 

Fig. 48. 

Fig. 48a (above). One method of connecting 
trimmers to a two-band receiver. 

Fig. 48b (below). Another circuit in which one 
trimmer is used for both wavebands. 
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RC 637. 
Fig. 49. 

Fig. 49a {left) and Fig. 495 {right). Ttvo circuits illustrating how a large value capacitor may be used 
both to block a DC voltage as well as to complete a tuned circuit. 

the trimming capacitor permanently mounted on 
the tuning capacitor itself. As may be seen, this 
trimmer will alter both the medium and long 
wave tuned circuits. In this case it should be 
adjusted for best results on the long waveband. 
The set should then be switched to medium waves 
and C3 adjusted. Another circuit is shown in 
Fig. 48(b). In this diagram only one trimmer is 
used for both medium and long waves. This 
trimmer should be adjusted for best results on the 
medium waves only, it being assumed that the 
long wuve tuning is sufficiently flat not to be 
affected by small changes in trimming capacitance. 

Always, when trimming a receiver, use a weak 
signal. When an attenuated signal generator is 
unavailable, either align using weak stations or 

AF. FROM PREVIOUS 
ANODE 

S -OipF 

>500 

I 

Fig. 50. 
Typical grid circuit of an AF valve. 

attenuate stronger signals by using only a short 
length of aerial wire. (This latter course may- 
introduce slight discrepancies in the aerial tuned 
circuit, but these are usually too small to cause 
much trouble). 

Now, if it is found that the trimming adjust- 
ment made at the high-frequency end of the band 
does not hold over the whole of the band, the 
serviceman should decide if this fault is sufficiently 
bad to tnerit an inspection on the tuned circuits. 
A slight discrepancy in tracking occurs with most 
receivers; and the serviceman has to make his 
own decision. 

Referring back to Fig. 46 one finds that there 
are very few components that may cause bad 
tracking. The two-gang capacitor should be 
cleaned and checked, but it is unlikely that it 
will cause bad tracking.* The trouble lies more 
probably in the coils. These should be inspected 
for loose or short-circuitcd turns. If they arc 
iron-cored the cores should be checked to sec that 
they are not out of position. If screening is 
fitted the position of each coil with respect to its 
screening should be examined, repositioning the 
coil if necessary. Small scraps of metal may have 
fallen into the coil formers and altered their 
inductance. 

Sometimes, the tuned circuit given by a coil 
and capacitor is broken by a large-capacitance 

*It may be noticed that the writer has made no 
reference here to the split end-vanes fitted to 
most two or three-gang tuning capacitors. 
These vanes arc usually adjusted by the manu- 
facturer to ensure that the capacitor gangs all 
have the same capacitance, whatever the position 
of the moving vanes. 

RADIO CON STRUCTOR 

DC blocking capacitor. Fig. 49(a) and (b) show- 
two typical examples, the capacitors 1,4 C" in 
both instances carrying out the tasks of blocking 
the DC voltages present and of completing the 
tuned circuit. If these capacitors develop a leak 
or change in capacitance, then tracking is almost 
certainly bound to suffer. They should be 
replaced if suspected. Mica capacitors are best 
for use in a circuit of this type, although paper 
capacitors are nearly always used in commercial 
receivers. 

The writer has met one or two cases of mass- 
produced straight receivers in the 44 midget" 
class in which it is impossible to accurately track 
the two tuned circuits. Particularly is this true 
of portables using frame aerials as the grid coil of 
the RF valve. He has cured the trouble by 
fitting an additional fixed 44 padding " capacitor 
in series with the coil possessing the excessive 
inductance. The values of padding capacitor 
were found by experiment, capacitors of approxi- 
mately 0.01p.F usually giving the very small 
alteration required. 

Reaction is sometimes used to improve the 
selectivity of a straight receiver, as well as being 
used to increase its sensitivity- Unfortunately, 
however, this reaction is very often used as a 
volume control alone, so that its ability to 
improve selectivity is often lost. It is very often 
beneficial to fit a separate volume control to a 
straight receiver in addition to the reaction 
control. Then, if it is desired to receive a signal 
suffering strong adjacent channel, the reaction 
control may be adjusted to just below oscillation 
point, providing the necessary selectivity, whilst 
the separate volume control can be used to give 
the volume level required. Unless the receiver 
is well-designed, the writer does not advise fitting 

AF FROM PREVIOUS 
ANODE 

BE OIJJF 

VOLUME^ 
CONTROL> 

500Ka>-^  

ftC MS. 

Fig, 51 
How a volume control may be fitted to the circuit of 
Fig. 50a. The volume control should have the same 
value as the grid resistor previously in circuit. 

this extra volume control to the RF circuit, as the 
adjustment of the control often causes changes in 
the reaction setting, thereby making tuning a 
difficult and fiddling business. It is usually 
better to fit the volume control in the AF section 
of the receiver, even if this necessitates it being 
connected in the grid circuit of the output valve. 
Figs. 50 and 51 illustrate how the grid leak of an 
AF valve may be replaced by a volume control, 
this component having the same value as the leak. 

(To be continued) 

ANSWERS TO QUIZ 

(1) Mr. Brain was right. Negative feedback 
docs not, of course, adjust the load, and the mis- 
match is still present, but the amount of dis- 
tortion will be lessened. 

(2) Distortion of the raster when using an 
electrostatic CRT, the effect being that opposite 
edges are not parallel. Usually only one pair of 
sides arc so affected, and these are those controlled 
by the pair of deflector plates nearest the screen. 
The remedy, apart from tube design, is to apply 
deflecting voltages to both the plates concerned 
from a symmetric or push-pull source. 

(3) By using a long chain, the voltage drop 
across each resistor is kept small. Thus with 
four equal value resistors across a supply of 2kV, 
the drop across each would be 500Y. If the full 
2kV were across a single resistor, there would be 
a danger of 44 flash-over 11 or arcing from one end 
of the resistor to the other. 

(4) The diameter of the aerial conductor has 
an important bearing on the bandwidth accepted 
by it, and this in turn affects the quality of the 
picture received. A copper wire dipole would 
not be as satisfactory as one made of tubing, for 
this reason- A 44 cage " consisting of eight or ten 
strands would give good results, but would be 
more trouble to construct and erect than the 
tubular type. 

(5) In a dual loudspeaker arrangement, the 
12" or so bass unit is commonly called the 44 woofer," and the smaller high frequency unit 
the 44 tweeter." 

(6) In a 44 woofer-tweeter " system, a choke- 
capacitor network is used to divide the audio 
frequencies between the two speakers. At a 
selected frequency (often 1,000 cps) an attenua- 
tion of about 12 dB per octave is arranged— 
above the cross-over frequency in the case of the 44 woofer," and below it in the case of the 44 tweeter." 
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AN 

INEXPENSIVE 

MULTIMETER 

From Ex-Government Equipment 

By D. NAPPiN 

AMUI-T1METER is an almost indispensible 
accessory for the radio experimenter, and 
the one about to be described has a sensi- 

tivity of 2,000 ohms per volt, making it suitable 
for all but the most exacting tests- This meter 
covers eleven current and eleven voltage ranges, 
and measures resistance. This can be altered to 
suit personal taste, should any ranges not be 
required. The voltage ranges cover both AC and 
DC. The basis of the meter is a movement with 
a full scale deflection of 500pA, having a DC 
resistance of 500 Q, which was purchased for the 
modest sum of 7/6, This movement has a dia- 
meter of 2", is supplied with a fixing clip, and is a 
very neat looking job. 

The case came originally from an R1134 
amplifier, and is 4" deep, 6-1" wide and 41^ high. 
It is finished in black crackle. A new pane! 
had to be made, and the dimensions for this are 
given in Fig. 1. This panel was made from 
aluminium sheet. The controls shown in this 
drawing are, to the left of the meter, the main 
selector switch, and to the right, the ohms range 
zero-set potentiometer. The bottom row of 
controls are, from left to right, the " Volts-raA- 
Obms " selector switch, the " AC-DC " switch, 
and the 4i Ohms On-Off " switch. 

The voltage multipliers—series resistors for the 
volt ranges—should be as accurate as can be 
obtained, with a tolerance of ±1% ^ possible. 
They are mounted on a tag-board which measures 
2V by which is suspended by stiff connecting 
wires. The shunt resistors for the current ranges 
can he mounted in like manner if desired, but in 
the case of the original it was found much more 
convenient to run them to an 18swg busbar 
running part way around the switch. Home- 
wound shunts of values above 10 are inclined 
to be bulky, so standard value resistors were used 
and the current ranges adjusted accordingly—in 
the model built these ranges arc 1.5mA, 3mA, 
8mA and 25mA. The maximum error, apart 
from resistor deviations, is 2%. 

A note is necessary about, the selector switch. 
This is of the two-bank Yaxlcy type, but the 
selector mechanism has had one of the stops 
removed in order to secure 360 degree rotation. 
100 

The wafers are identical, each having eleven con- 
tacts. In the twelfth position, with S2 set to 
volts, the meter is disconnected from the circuit, 

The rating of the rectifier is of little importance 
so long as it is able to pass the current drawn by 
the meter. It should not, however, be too highly 
rated, as otherwise there will be non-linearity in 
the calibration of the AC volt ranges. In my 
model the rectifier was composed of four Westing- 
house G4 units connected in a bridge circuit. 
The instrument type is, however, preferable. 

The ohms range arrangements are quite 
standard. The series resistors Rll and VR1 
should be carefully chosen to suit the voltage 
which is to be applied. For instance, with a 
movement of 1mA FSD, 1,000 ohms will be 
needed for every volt applied. Of this, the 
internal resistance of the meter will account for, 
say, 100 ohms. Of the remaining 900 ohms, the 
greater part—say, 650 ohms—should be taken up 
in the safety resistor Rll, and the remainder in 
the zero-set control VR1, A graph should be 
drawn up showing resistance values against meter 
scale readings. The resistance values can be 
calculated by Ohm's Law, the applied voltage and 
current flowing being known. It should not be 
forgotten that the calculated value includes all 
resistance in circuit, and the figures for the internal 
meter resistance and Rll, and that portion of 
VR1 which is in circuit, should he deducted. The 
total of these last three resistances can easily be 
found by assuming the test prods to be shorted. 
A most useful article on the calibration of home- 
built multi-range meters appeared in the last 
issue of this magazine, 

A multiplication of the ohms range can be 
accomplished by using an external battery to 
boost the applied voltage. With an internal 
voltage of 1.5, the addition—remember polarity! 
—of 13,5V will increase the range by ten times. 
Rll will also have to be increased proportionately, 
of course. 

The internal battery or cell can easily be 
accommodated in the meter case, although I 
myself have brought ,out a pair of leads which 
are taken to a 4V accumulator. 
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Fig. 1—CIRCUIT OF THE MULTIMETER 
Component List 

Resistor Range 
Rl—500 £1 O.SV 
R2—1.5k n IV 
R3—9.5k Q 5V 
H4—19.5k £1 10V 
RS- SOk Q 25V 
R6—100k Q 50V 
R7—200k n 100 V 
R8—500k Q 250V 
R9—1M a 500V 
R10—5M O 2.5kV 
Rll—7k £2 Ohms 
R12—250 £1 1.5mA 

Resistor Range 
R13—100 a 3mA 
Rll—33 Q 3mA 
RI5—10 Q 25mA 
R16—5 n 50mA 
R17—2,5 £J 100mA 
R18—1.0 £1 250mA 
Meter—0-500^xA 500 Cl 
VR1—1000 D, potentiometer 
S3, 4—2 Bank SP II Way 
SI, 2—DPDT toggle 
S5—SPOT toggle 
Tag Board 
Rectifier—see text. 

NEXT MONTH APPEARS THE 
FIRST OF TWO ARTICLES ON 
"REBUILDING THE RII55 

RECEIVER" 

PLEASE MENTION 
THIS M AG AZ I N E 
WHEN WRITING TO 
ADVERTISERS 
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Query Corner 

A " Radio Constructor " service for readers 

Baltery-Mains Receivers 
" J am in possession of a battery portable receiver 
which tvas designed to operate from an HT 
battery and a 1.5 volt LT battery. I believe that 
it is possible to modify receivers of this type so 
that they might operate from AC or DC mains 
and 1 would appreciate your comments on such 
a conversion. 

D. Williams, Salisbury. 
This enquiry is typical of many which have been 

received on this particular subject. The majority 
of battery receivers which operate from a 1.5 volt 
LT supply may be converted to mains operation, 
but it is likely that the unwary constructor will 
fuse a number of his valve filaments before the 
correct operating conditions are obtained. It 
will be appreciated that modern battery valves 
having a filament current of 50mA., must of 
necessity possess very thin filaments which may 
fuse on quite small overloads. Because of this 
the valve manufacturers recommend that when 
these battery valves are operated from a mains 
supply unit the filament voltage should be 1.3 
volts when the mains voltage is at its nominal 
value. This figure is lower than that at which 

the filament is normally operated and allows for 
small fluctuations in the mains supply voltage. 

Now in order to convert a battery receiver to 
operate from the mains the following modifications 
and additions must be made. 

(1) An AC/DC type of power pack must be 
provided to supply both the HT and LT power. 

(2) The valve filaments must be connected in 
series, and for this reason it is essential that all 
the valves have the same filament current, 
normally 50mA- 

(3) Because the valve filaments arc series 
connected the mean potential of some of the 
filaments will be positive with respect to the 
chassis.* This upsets the biassing of these valves 
and therefore a modified bias circuit will be 
required. 

Taking these points in turn, the circuit diagram 
of the power supply is shown in Fig. 1. As 
previously stated this follows the standard 
AC/DC technique and a selenium rectifier is used 
in preference to a valve rectifier to eliminate the 
necessity of providing a separate rectifier heater 
circuit. The selenium rectifier also has the 
advantage of smaller size, a point worthy of 
mention when the receiver to be converted has a 
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Fig 1 

Skeleton circuit of a 4-valve battery supcrhct, showing method of connecting ACfDC power supply, and 
amended biasing arrangements. " S " is a 60mA selenium rectifier. 
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64 Query Corner " 

Rules 
(1) A nominal fee of I/- 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 
component 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 the 
more general interest will be repro- 
duced in these pages each month. 

small cabinet. Separate smoothing is used for 
the HT and LT circuits, as such an arrangement 
provides the best possible LT voltage stability. 

The valve filaments are of the 50mA type and 
are series connected. When the receiver is 
operated from the mains the filament current is 
limited by the resistor Rl. The value of this 
resistor must be adjusted until the voltage across 
each valve filament is 1.3 volts, this adjustment 
being made when the supply voltage is at its 
nominal value. If this procedure is followed the 
maximum life will be obtained from the valves. 
A little consideration of the circuit diagram will 
reveal that the anode current of some of the 
valves will flow through the filaments of the 
others. This is an important point, which must 
not be overlooked, as the combined anode and 
fcreen grid current of the output valve may be as 
high as 8.5mA. This current in making its return 
to HT— will flow through the filaments of the " 
remaining three valves, the filaments of which 
will consequently be over-run. To prevent this 
effect at least one shunting resistor is normally 
included in the filament circuit, and shunts the 
electrode current of the output pentode. The 
electrode currents of the other valves are generally 
so low that it has no effect upon their filament 
voltages. In the normal four valve superhet 
portable the sum of the filament voltages of the 
valves is 7.5 volts and for truly portable operation 
this voltage is supplied by a special 7.5 volt dry 
battery. If so desired this battery may be left 
in circuit when the receiver is mains driven. Such 
an arrangement simplifies the filament switching 
and allows the receiver to continue to operate 
when the mains plug is pulled from its socket. It 
has the disadvantage, however, that after a long 
period of use the batteries may tend to charge 
from the mains supply unit and this in turn may 
lead to excessive corrosion. 

The grid bias of each valve is the DC voltage 
which appears between its control grid and fila- 
ment. Because the filaments of three of the 
valves are positive with respect to the chassis a 
modified biassing arrangement is required. Such 
an arrangement has been included in the circuit 
shown in Fig- 1 and will prove to be very satis- 
factory when employed in most four valve 
superhets. 

One last word of warning before leaving the 
subject; when determining the exact voltage of 
the filament current limiting resistor RL err on 
the high side as it is easy to reduce the resistance 
in circuit, but to have to increase the resistance 
may also mean that a valve must be replaced 
because of a broken filament. 
Television Aerials 

" I live in the Birmingham television area and 
wish to erect an H type aerial. Would you 
please provide me ivith the salient dimensions of 
this type of aerial?" 

E. Smith, Leicester. 
Television aerials at present in general use may 

be classified into three groups. For use in areas 
of high field strength, the simple dipole or loft 
type aerial is satisfactory. For normal use the 
addition of a reflector to the dipole results in the 
familiar 44 H " type of aerial. This system has 
the advantage that it increases the forward gain 
of the array and reduces the pick up of noise which 
is generated behind the aerial. For fringe area 
reception the use of a multi-element reflector 
system is normally employed. Such an aerial 
however, although it has a high gain, suffers from 
the disadvantage that it is difficult to maintain 
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Showing method of hooking up a temporary TV 
aerial, 
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RC 673. 
Fig. 2 

Dimensions of dipole and reflector (for figures 
see text). 

the required bandwidth. The diagram Fig. 2 
and the table reprodueed below provide the 
dimensions of the standard dipole and reflector, 
two sets of measurements being given to eover the 
London and Birmingham transmissions. A great 
deal of experimental work has been conducted by 
investigators in the aerial field to determine the 
optimum spacing between the aerial and the 
reflector; and also the optimum length of the 
reflector. It has been found that I/8th wave- 
length spacing may be employed between the 
dipole and the reflector in place of the 1/4 wave 
spacing used until quite recently on many 
commercial systems. The smaller spacing enables 
a much more rigid and lighter assembly to be used 
•nd it is also claimed to provide a more even gain 
over the required bandwidth. 

Having determined the length of the elements, 
• few words regarding the method of constructing 
« TV aerial may be useful. Firstly the two 
vertical members may conveniently consist of 

Duralumin tubing having a wall thickness of 
not less than 1/16", The use of tubing of this 
gauge will ensure adequate mechanical strength. 
194 

Transmission London Birmingham 

Length of each limb 
of dipole (L) 64" 47" 

Total length of reflec- 
tor (I) 139" 100" 

Spacing between di- 
pole and reflector (s) 33" 24" 

If possible the tubing should be obtained in the 
lengths required and joints thereby avoided. 
The cross member and supporting pole may consist 
of 1" wooden rod or gas piping. If it is 
decided to use the latter material the help of the 
local garage may be enlisted for the purpose of 
cutting the threads for the T junction adaptors. 
This type of aerial must be connected to the 
receiver by means of an 80 ohm feeder, and if 
co-axial cable is employed the earthed braiding 
is joined to the lower element of the dipole. 

Duralumin is particularly susceptible to corro- 
sion and the vertical members must therefore be 
thoroughly cleaned and treated with a paint or 
varnish. The ends of the tubing may be sealed 
with pitch or similar material. 

Finally for those who wish to erect a TV aerial 
at a moment's notice the dodge illustrated in 
Fig. 3 may prove useful. It consists merely of 
using rubber covered flex for both the dipole and 
lead in. The flex is unwound to form the dipole, 
the lower limb of which is connected to the earthy 
side of the receiver input. In areas of high field 
strength this type of " hook-up " aerial is capable 
of providing very good resutls. 

DESIGN OF THE SUPERHET— 
continued from page 203 

Both oscillator and aerial coils may, however, 
be conveniently placed beneath the chassis. It is 
usually adviceable to screen them one from the 
other, although this screening need not be at all 
extensive. Fig. 5 shows an excellent layout for 
an all-wave receiver in which all coils are placed 
below the chassis and all wiring is short. The 
wiring to the short wave coils is the shortest of 
all as these are placed nearest the wave-change 
switch. The lead to the signal-grid of the 
frequency-changer (assuming a top cap) is taken 
from the top connection of the signal frequency 
section of the two-gang capacitor. 

Many more combinations and layouts are of 
course possible, and the constructor will find some 
good examples in the better class modern com- 
mercial receivers which come his way. 
Next Month 

We have, by now, gone pretty thoroughly into 
the theory and practice of the frequency-changer, 
and it is therefore proposed to turn to another 
part of the superhet. Next month, then, we shall 
deal with the stage which follows the frequency- 
changer, the IF amplifier. 

EHT from AF TONES 

AN ENTIRELY NEW METHOD OF 

OBTAINING EHT —By J. R. Davies 

THE problem of supplying a cheap yet 
efficient EHT supply for home-constructed 
television receivers has, for a long time, been 

a somewhat vexatious necessity. The ordinary 
50 cycle EHT transformers are plentiful but are 
also fairly expensive. " Ringing choke" and 
flyback methods need a certain amount of juggling 
before they become really reliable. RF oscillators 
provide a good solution to the EHT question, but 
again, if home-made, require a certain amount of 
experiment, in addition to the job of manufac- 
turing the coil. 

In this article the author wishes to introduce 
an entirely new method of obtaining EHT. 
Instead of using an RF oscillator, this utilises an 
AF tone; and, in conjunction with Government 
surplus transformers, should prove capable of 
providing a reliable and very cheap source of EHT. 

The Transformer Used 
The transformer used by the author is a typical 

example of the high frequency type mentioned 
above. It rejoices in the reference of 10KB/1016 
and is found in a power unit which probably 
originally supplied the Indicator Type 6.* It had 
three primary taps, labelled respectively " 0," 
"80" and " 115." One side of" the secondary 
was taken to the mounting frame and subse- 
quently, of course, to the power unit chassis; and 
the other end appeared at two terminals marked 
'■4 EHT4V." The. four-volt tap was obviously 
intended for a rectifier heater and as the rectifier 
cathode world then be connected to the " hot " 
end of the winding the EHT used in this particular 
equipment would be negative with respect to 
chassis. Several careful checks of the turns ratio 
were made by connecting the secondary to 

FIRST DETAILS IN ANY MAGAZINE OF A NEW 
SYSTEM OF EHT GENERATION, WHICH WILL 
BE OF INTEREST TO ALL TV CONSTRUCTORS 

The Principle 
As most constructors are aware, nearly all 

surplus RAF radar equipment was originally 
designed to work from an AC supply of 80 or 
115 volts at a frequency of approximately 
1,000 cps. This relatively high frequency enabled 
extremely small and light transformers to he used 
in the power units. These transformers, however, 
when purchased as part of surplus radar equip- 
ment, are usually discarded because they are far 
too small for mains frequencies at 50 cps. 

In the method of obtaining EHT described in 
this article we show how one of these transformers 
may be used to supply EHT for television pur- 
poses, it being driven from a source of power fed 
from an A F oscillator working at approximately 
1,000 cps. 

To sec whether the project were feasible, a 
typical 1,000 cps surplus EHT transformer was 
•ubjected to a series of tests. It was found that 
not only is the scheme practicable but is also 
•ufficiently reliable to be put into use by most 
television constructors with a minimum amount 
of experimental work. 

different sources of 50 cycle AC. It was found 
that the transformer must have been intended to 
deliver a voltage of approximately 2,500 across 
its secondary. Having completed these checks 
the author was then quite certain of the suitability 
of the transformer. Fig. 1 shows the connections 
of this component. 
Preliminary Experimental Work 

At first it was decided to try using the trans- 
former primary as the inductance in a single valve 
oscillator. Using the 80-volt tapping as an earthy 
connection, the anode of a power valve was taken 
to the bottom ("0") terminal of the primary and 
the grid, via a suitable leak and capacitor circuit, 
to the 115-volt terminal. The arrangement 
oscillated at AF, a capacitor being connected 
across the primary to give a frequency around 
1,000 cps. As had been expected, the oscillator 
was unsatisfactory and proved incapable of 

*The author is not quite certain of this point, 
but working from the data found in the experi- 
ments, the transformer was designed to give an 
EHT of approximately 2,500 volts for radar 
equipment. 
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Fig. 1. 
supplying any useful voltage in the secondary. 
This was mainly due to the small amount of 
inductance present in the transformer primary, 
coupled with the extremely large voltage swings 
required. However, the scheme was thoroughly 
checked by experimenting with a large range of 
different component values, valves and so on, 
before it was finally discarded as useless. 

The transformer was then connected up in the 
circuit shown in Fig. 2. The output of a BFO 
(which would be replaced in practice by an 
ordinary AF oscillator) was connected between 
grid and cathode of a high gain power tetrode. 
In actual fact, a fiVfi was used. It was necessary 
to use the BFO instead of a simple home-made 
AF oscillator as it could more conveniently pro- 
vide the necessary voltages and frequencies needed 
for the experimental data. A variable source of 
negative supply was utilised to bias the grid of 
the valve, this being provided by a 27-volt 
battery (three 9-valt batteries in series) tapped at 
every 1.5 volts. The HT supply for screen-grid 
and anode of the 6V6 were variable, both supplies 
being decoupled by 16/xF capacitors. 

The whole primary winding of the EHT trans- 
former (0-115V) was connected in the anode 
circuit of the 6V6. In the secondary circuit was 
connected an EHT rectifier feeding directly into 
a 0.1/nF reservoir capacitor, across which the 
various test loads were connected. 

Meters were connected in the following parts of 
the circuit:—Firstly, a valve voltmeter across 
the output of the BFO; secondly, an electrostatic 
voltmeter across the EHT reservoir capacitor; 
and finally, a 0-100 miliiameter in series with the 
negative HT line. 
First Results Obtained 

It was decided to run the valve in class C, 
relying on the " kicks" at each half cycle of 

anode current to provide the AC EHT in the 
transformer secondary. 

The valve was accordingly biassed back to about 
24 volts. The output of the BFO was fed to the 
grid and it was found that more than 4.5 kV was 
obtained with no load connected to the EHT 
circuit. This was then loaded by 5 M fi, where- 
upon the EHT dropped to about 2.7 kV. This 
was considered sufficiently useful to enable us to 
try various values of grid bias. It was found, 
however, that the bias had no appreciable effect 
on the output so long as it lay within the limits of 
0-20 volts. As it was obvious that the leak and 
capacitor were biassing the valve back, it was 
decided to check the grid current of the valve. 
With an input of 40 volts peak the grid current 
was negligible, and with an input of 80 volts peak 
it was equal to 0.2 mA. The anode and screen- 
grid voltages, incidentally, were 310 volts during 
this test. 

The grid leak was then returned to the HT 
negative line and a resistor (decoupled by a 
20p.F capacitor) was inserted in the cathode cir- 
cuit to give cathode bias. Various values of 
resistor were tried out, but in all cases the results 
were inferior to those previously obtained. 
(About 1.5 kV was the maximum output). It 
was therefore obvious that it was necessary to use 
fixed grid bias. 

For the remainder of the tests the cathode was 
connected directly to HT negative again and, in 
order to protect the valve against cessation of 
oscillation, 15 volts grid bias was applied to the 
grid. 

The next point to test was whether, as the 
transformer primary was being excited by half- 
cycle " kicks," and as the current was being 
drawn from the secondary also in half-cycles, there 
would be any difference in output if the primary 
terminals of the transformer were reversed. The 
primary terminals were changed over. A very 
noticeable drop in output from 2.7 kV to 1.9 kV 
was observed. 

Explaiuing this dramatic change, we would say 
that in the first case, most probably, the positive 
half-cycle for the rectifier was being obtained 
from the voltage generated in the secondary when 
the 6V6 commenced to pass anode current. In 
the second ease, then, the voltage would be 
developed by the reduction in primary current, 
i.e., when the transformer field was breaking 
down. Empirically, at any rate, the first method 
of connection was the most successful and was 
used for the remainder of the tests. 

A further test was then made by connecting the 
anode of the 6V6 to the 80-volt tapping on the 
primary; and secondly, by using that part of the 
primary between the 80 and 115-voIt terminals 
as the anode load. As was to be expected, the 
output readings dropped very considerably with 
these connections and, for the remainder of the 
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tests, the original method of connection (i.e., using 
the entire primary as anode load) was used. 

The next point was to decide the optimum fre- 
quency of operation. 11 was expected that change 
of frequency would have little effect on output, 
except perhaps a slight rise in output with 
increase in frequency. In practice, however, the 
very interesting curve of Fig. 3 was"obtained. It 
will be seen from this graph that optimum output 
occurs around 1,250 cps. This is extremely 
interesting and at first sight would point to a 
resonance in the transformer. However, we 
remembered that, in the previous check, when it 
was decided to use the transformer as a tuned 
circuit, some O.OIpF of capacity across the 
primary was needed to enable it to tune down to 
1,000 cps. In addition, in the preliminary 
oscillator experiment, the secondary was loaded 
in exactly the same manner as it is in the present 
test, so that the 0.1/iF reservoir capacitor had 
just the same effect as it has in Fig. 2. 
Resonances, therefore, do not appear to account 
for the rise at 1,200 cps. We may only assume, 
then, that the losses in the transformer are at 
their minimum when it is used at the frequency 
for which it was designed (or very near that 
frequency). 

This point is of some importance since the 
results given by these tests would be useless if 

they were obtained only because the particular 
transformer used happened to be resonating in 
this individual case ! Removing the reservoir 
capacitor, besides, of course, giving a drop in 
reading, did not affect the point of optimum fre- 
quency, so the assumption that the curve of 
Fig. 3 is not due to resonance is then strengthened. 
This point is stressed because we may now safely : 
assume that the results obtained with this 
particular transformer are applicable to almost all 
1,000 cps EHT transformers. 

For the remainder of the tests, the input wsa 
left at 1,250 cps. 

Regulation 
Having smoothed out all the initial difficulties 

it was then decided to obtain a series of regulation 
curves. 

This was done by plotting voltage output 
against output current, and the family of curves 
shown in Fig. 4 was then obtained. The various 
circuit values used to obtain these curves are given 
in the accompanying table. Three of these 
curves show the results when a 5 ohm load is 
connected across the 4-volt tapping at the EHT 
end of the secondary winding. This was done to 
check whether it was possible to heat a rectifier 
from this output (assuming that negative EHT is 
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required). A typical EHT rectifier needing a low 
current at four volts is the Mullard HVR2, need- 
ing 0,65 amps. (The 5 ohm resistor would, of 
course, take 0.8 amps at 4 volts). Unfortunately 
an HVR2 or similar valve was not available, nor 
was it possible to reliably measure the voltage 
obtained across the 4-volt tapping on load. As, 
however, the secondary is intended to give 
2.5 kV, it may be fairly safely assumed that when 
the output on load (with the 5 ohm resistor con- 
nected) is above, say, 2.2 kV, that there should be 
sufficient voltage to heat the rectifier. 

Finally, after the regulation curves had been 
completed, the effect of a limiter between the 
cathode of the rectifier and the reservoir capacitor 
was tried out. Using circuit conditions similar to 
those used to obtain the curve of Fig. 3, and 
supplying the 6V6 with a 1,200 cps note, it was 
found that the addition of a 0.5 M resistor 
caused the output to drop by 0.4 kV, and, with 
the addition of a 1 M fJ limiter, by 0.7 kV. 
Conclusions 

Let us now analyse the results given above and 
see if they are sufficiently attractive to make this 
form of EHT supply capable of useful application. 

The first thing that is needed in a power unit of 
this type is the AF oscillator. At first sight, the 
input required for the 6V6 from this oscillator 
seems to be fairly high, i.e., at least 40 volts AF 
peak. However, this is by no means as difficult 
to supply as may at first appear since hardly any 
grid current at all is taken by the valve. A 6J5 
would be more than capable of supplying the very 
small power needed to drive the 6V6. A well- 
designed single-valve oscillator should be quite 
sufficient, and the main components needed would 
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consist only of the oscillator valve and an odd 
AF transformer. However, it must be remem- 
bered that the output of the oscillator should be 
as pure as possible. 

The second thing that is needed is the valve 
driving the EHT transformer. In this particular 
case the valve has to pass a fairly heavy cathode 
current, rising as it may to 65 mA. Really, 
therefore, a 6V6 would be somewhat overloaded 
in this circuit. In practise, however, it was found 
that, after all the tests were completed, the valve 
was only warm, and was by no means as hot as is 
the usual output valve in a domestic receiver. A 
larger valve could be used in a practical circuit, if 
desired, but the 6V6 seems to cope quite happily.* 
(The efficiency of the valve is discussed in a later 
paragraph). 

And finally, to obtain our EHT by this method, 
we need the EHT transformer. This is where the 
beauty of this method of EHT generation becomes 
apparent, because the 1,000 cps transformers 
which are needed are found in all surplus RAF 
EHT power units and have previously been con- 
sidered useless owing to their high frequency of 
operation. It is very probable that almost all 
1,000 cps transformers available as surplus would 
cope in a circuit of this type; and, as their mone- 
tary value has previously been nil, there are 
probably many constructors who have picked 
them up in equipments previously bought for 
components alone. 

*Of course, if any suitable valve other than a 
6V6 is on hand, this may be used quite success- 
fully. A 6V6 was chosen for the experiments as 
it is a very common and popular valve. 
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The Efficiency of the Circuit 
Let us now discuss the efficiency of the circuit. 

The two main components to consider are the 
EHT transformer and the driving valve (i.e., the 
6V6 of Fig. 2). 

The valve can really be considered in two lights. 
It may be looked upon as a power amplifier, con- 
verting the half-cycles on its grid to anode power 
at a certain optimum impedance. Or it may be 
considered as a form of " electronic switch," 
which " closes" when a positive half-cycle is 
applied to its grid. 

Considering the first interpretation we may 
obtain a very rough idea of the impedance offered 
to the valve anode by assuming that the EHT 
current is, say, 700/xA at 2.5 kV. This, again 
speaking very roughly, would mean that the 
EHT transformer secondary is feeding into a 
resistance of approximately 3.5 M D. The ratio 
of secondary to primary is approximately 22.1. 
The impedance reflected into the primary would 

DO then be 3.5M Q x ^2 7,3K. Q This is rather 
low for a 6V6 in class C. However, it must be 
remembered that these figures are arbitrary and 
may be very misleading. In addition, the load is 
only taken on half-cycles and the 700/xA load may 
not be entirely typical. 

If we consider the valve as an 44 electronic 
switch " wc might arrive at a more helpful result. 
In this case the 700 jxA current in the secondary 
would be represented as 700/xA x 22 —15.4 mA in 
I he 115-volt primary. As this current is supplied 
only during half-cycles (i.e., for half the time), the 
valve should be capable of supplying at least 
30 mA anode current when it is conducting. 
(These figures again are meant only as a guide. 
The average anode current, of course, would still 
be only 15.4 mA). 

However, looking at the cathode currents given 
in the data we find thai our valve is not wqrking 
in too inefficient a manner. When, for instance, 
the valve is taking a cathode current of 50 mA 
(as in curve 6) we can assume an effiicency of 
transference of anode power to the transformer 
secondary of some 30%. In other words, out of 
the 50 mA consumed in cathode current, 15.4 mA 
are actually instrumental in giving us our EHT. 
The losses in the circuit will, of course, be found in 
the method of driving the transformer. Looking 
upon the valve as an amplifier again, we might 
say that it is feeding into too'low an impedance. 
Counting it as an " electronic switch " we could 
say that the by-no-means-sinusoidal current 
induced in the transformer primary is responsible 
for the losses, 

{continued on page 209) 
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Design of the 

PART 4 : 

POOR SELECriViTY 

SUPERHET 

By R. J. CABORN 

Tracking 
THIS month we shall commence our article by 

discussing the question of " tracking that 
is, the process of accurately ganging the 

oscillator and signal tuned circuits. 
Now, it is obvious from even the most casual of 

inspections, that the process of getting, say, a 
two-gang tuning capacitor to tune both the oscil- 
lator and signal frequency tuned circuits of a 
superhet is going to be a very different operation 
from that of tuning the RF and detector stages of 
a straight receiver. In the .straight receiver both 
tuned circuits resonate at the same frequency 
whatever the position of the tuning capacitor; in 
the superhet the two tuned circuits cover entirely 
different ranges. 

Now what exactly must we accomplish to 
track the superhet ? Firstly, the oscillator 
frequency must be such that, when combined 
with the aerial signal, the resultant difference 
frequency is always equal to the intermediate 
frequency. Secondly, the aerial tuned circuit 
must always resonate accurately at the signal 
frequency so as to enable that signal to be received 
at its strongest. Therefore, aerial and oscillator 
tuning must be so arranged that the frequency 
difference between them is always constant. 

Above or Below ? 
The next thing to decide is whether we are 

going to tune the oscillator at a frequency below 
the signal frequency or above it. Numerical 
examples will help to make this problem easier 
to solve. 

Now let us assume that our IF is, say 450 
Kcs and that we wish our receiver to tune over 
the frequency range 1,500 to 600 Kcs (this, 
incidentally, being the medium wave band). 
Now if our oscillator frequency is to lie above the 

^signal frequency it must tune a range of (1,500 -f- 
450) Kcs to (600 450) Kcs, i.e., 1,950 to 1,050 
Kcs. If the oscillator frequency is below the 
signal frequency then it must tune from (1,500 — 
450) Kcs to (600—450) Kcs, i.e., 1,050 to 150 Kcs. 
It will now prove very interesting to see how our 
oscillator circuit will tune over these ranges in 
practise. 

Firstly let us assume that, at the point of 
imniraum useful capacitance of the tuning 
capacitor, all capacitances (strays, trimming, etc.) 
add up to 50pF. Then, to tune the range 1,950 
to 1,050 Kcs (above the signal frequency) the 
inductor we need paralleled across 50pF to give 
us 1,950 Kcs will have a value approximately 
equal to I30/xH. For a coil of this inductance to 

H.T.+ 

I 

T 

V i 

=> 

f t ^ I I PAODERP 

TnMMER 

I ^ 
o 
o 

GANGED y G AN 

Fig. I. 
TRIMMER A typical frequency changer 

stage showing the method 
of connecting trimming and 

padding capacitors. 

200 

1 * 

R A DIG CONS TR U C T O R 

tune to the lower end of the range (1,050 Kcs), we 
will then need a tuning capacitance of 175pF. 

In the second case (1,050 to 150 Kcs), the coil 
needed with our 50pF minimum capacitance to 
resonate at 1,050 Kcs should have a value of 
475ju.H. The tuning capacitance needed to tune 
this coil to 150 Kcs would then be approximately 
2,300pF* 

Analysing these results we find that, to tune the 
oscillator frequency above the signal frequency, 
we need a capacitive range of 50-~175pF. To 
tune the oscillator below the signal frequency we 
need a capacitance range of 50—2,300pF, Now 
the signal frequency band itself may easily be 
tuned by a capacitive range of 50—500pF using 
a conventional tuning capacitor. (It should he 
remembered that 1,500 to 600 Kcs is the ordinary 
medium wave band). Therefore, using a standard 
500pF two-gang tuning capacitor it will be seen 
that the large capacitance range of 50—2,300pF 
is obviously impossible. However, the range of 
50—175pF is easily obtainable by the simple 
process of connecting another capacitor in series 
with the tuning capacitor. This "arrangement is 
very practicable and so it is common practise on 
all but specialised receivers to have the oscillator 
frequency higher than the signal frequency. 
Padding 

We stated just now that a capacitor is connected 
in series with the main tuning capacitor to enable 
it to tune over the frequency range needed 
by the oscillator. This capacitor is known 
as the 41 padding " capacitor, or 44 padder." 

A typical and conventional method of connect- 
ing this padder is shown in Fig. 1. It will be 
seen that it is connected between the bottom end 
of the oscillator grid coil and chassis. Although 
connected in this manner it is still of course in 
series with the tuning capacitor and the coil. 
Very often, to assist us in tracking the receiver it 
is helpful to make this padding capacitor a pre-set 
variable component. 

The value of the padding capacitor varies con- 
siderably for different wave ranges, so a different 
capacitor is always switched in on different wave 
bands. If the padder is connected as shown in 
Fig. 1, then the appropriate padder may be fitted 
to each oscillator grid coil, these being switched 
in automatically by simply switching the " top 11 

ends of the coils. 
Padding capacitors, generally, have relatively 

large values. For instance, on medium waves the 
padding capacitance is usually about 450pF (for 
an IF of approximately 460 Kcs). To manufac- 

*The values of inductance and capacitance 
deduced from the waveranges and minimum 
tuning capacitances given in these examples have 
only been worked out approximately. Readers 
wishing to check the results may do so by using 
the formula 

where f= frequency in cps, L=inductance in H, 
and C—capacitance in pF. 
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lure a variable pre-set capacitor having a value 
variable around this point, it is usual to adopt the 
construction shown in Fig. 2. The minimum 
capacitance of a trimmer of this type is fairly 
large, and a component designed to be adjustable 
around 450pF would probably have a capacitance 
range from SCO to 550pF. 

These compression types of trimmer are not 
used extensively nowadays as they tend to change 
in value over long periods of time. Another 
method of obtaining a variable padder is to use a 
fixed capacitor shunted by a small trimmer. For 
instance, a 400pF capacitor paralleled by a 
20—75pF trimmer would be ideal for the case 
quoted in the preceding paragraph. The fixed 
capacitor should be a mica component. 

The modern tendency, however, is to use fixed 
padding capacitors. These padders are manu- 
factured usually to a tolerance of something like 
-J- 2%, and are nearly always a high-grade com- 
ponent specially designed for the job. Owing to 
the fact that the padder is fixed, all the other parts 
of the frequency-changer circuit must be accura- 
tely made; the inductances and tuning capacitors 
should hold their correct values, and the IF trans- 
formers should be lined up at their correct fre- 
quencies. Often, with fixed padding, iron cored 
coils are used, so that changes in inductances may 
be made good by adjusting the iron cores. 

SIGNAL FREQUENCY 

o 

r 

OSCILLATOR FREQUENCY R.C.644. 
Fig. 3. 

A 2-gang capacitor having reduced capacitance in 
the oscillator section. 
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Before we go any further, however, it must be 
pointed out that the padding capacitor docs not 
ensure completely accurate tracking. What 
actually happens is that perfect tracking occurs 
only at the top, bottom and middle of the range of 
the tuning capacitor. In practise, however, these 
discrepancies are not over-apparent, and in a well 
designed modern superhet it will be found that 
tracking appears to be accurate at all positions 
of the tuning capacitor. 

A method of tracking a superhet without using 
a padder at all is to use a tuning capacitor of the 
type shown in Fig. 3. In this component the 
oscillator gang has smaller vanes and therefore a 
smaller capacitance than the signal frequency 
section. This gives the same effect as using a 
fixed padder, except that tracking is perfect at all 
times. There is one big snag, however, and that 
is thai the two-gang capacitor may be used on one 
range only, padding being still necessary if any 
other range is required. This type of timing 
capacitor is rarely seen in modern British receivers, 
but is slill fairly often found in American portables 
which arc designed for reception on one wave 
band only. 

As the frequency of reception is increased 
(assuming that the IF is constant) the value of 
padder needed increases also. On the short wave 
band IB to S Mcs, for instance, a padding capaci- 
tance of O.OOSjuF or more is quite common (with 
the IF around 460 Kcs). Variable capacitors are 
difficult to make at these values, and, in actual 
practice, are hardly needed as the padder has less 
influence on the oscillator frequency than obtains 
at the lower frequencies. Commercial manu- 
facturers often use paper capacitors for short wave 
padding, but the constructor is strongly advised 
to play safe and use mica components. 
Trimming 

To enable the frequency-changer tuned circuits 
to be accurately set up, both parallel trimmers and 
a series padder are connected to the signal and 
oscillator tuned circuits (see Fig. 1). The trim- 
mers consist of small value pre-set capacitors, and 
their effect is greatest at the high-frequency end 
of the wave range being adjusted (tuning capacitor 
vanes unmeshed). The effect of the series padder 
is greatest at the low frequency end of the band. 

Usual trimming procedure consists of adjusting 
the trimmers for maximum signal strength at the 
high frequency end and padding for optimum 
results at the low frequency end. If the receiver 
is fitted with a dial calibrated in wavelength or 
frequency it is first of all customary to adjust the 
oscillator trimmer to enable the pointer to read 
accurately at the high frequency end. The 
padder is then adjusted to give accurate calibra- 
tion at the low frequency end. If the set is badly 
out of alignment, tiiis process may have to be 
repeated several times to get the calibration 
finally accurate. The signal frequency trimmer 
is then adjusted at the high frequency end. If 
the set has been well designed and manufactured. 
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A cross section through the chassis showing a useful layout for a two-band receiver. 
is shown on left. 
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The equivalent circuit 

the signal frequency trimming should then be at 
its optimum setting at all points of the dial. 

If the set is a 44 cheap and nasty " job, however, 
this may not happen, and it is sometimes best to 
pad for greatest sensitivity and sacrifice dial 
calibration. 

Tracking adjustments should not be attempted 
until the IF transformers have been lined up at 
their correct frequency. If the receiver utilises 
fixed padding capacitors, accurate tracking will 
never he possible until the IF transformers are set 
to the frequency recommended by the makers. 

The test signal used for aligning the receiver 
should always be connected between the aerial and 
earth terminals, preferably via an artificial aerial 
although this latter is by no means necessary. 
The best test signal to use is one which is just 
audible with the set working at full volume. 
Noise in the Frequency-Chauger 

By reason of the complicated actions carried out 
in the frequency-changer (the main factor being 
the presence of the oscillator) this valve often 
introduces a relatively large amount of noise 
(valve hiss, etc.) into the receiver. This point is 
of. some importance in receivers where a high 
degree of sensitivity is needed, since signals whose 
strength arc lower than the frequency-changer 
noise level cannot be distinguished. 

As, however, the noise generated in an RF 
pentode is usually lower than that given by the 
frequency-changer, it is good practise to fit a tuned 
RF stage before the frequency-changer signal 
grid, so that the amplified signal will then be 
sufficiently strong to override the noise generated 
in this valve. The signal-noise ratio is then 
increased because the aerjal signal now has only 
to overcome the lower noise occasioned by the 
RF valve. 

Introducing the RF valve naturally compli- 
cates the design of the receiver. As it has to be 
tuned, the two-gang capacitor must be replaced 
by a three-gang component, more complicated 
switching and coils arc needed, and so on. How- 

ever, the added valve gives a very welcome amount 
of extra sensitivity, and a further advantage is 
that, by reason of the extra tuned circuit, second 
channel interference is considerably reduced. 

Nevertheless, for normal broadcast reception, 
the RF stage is rarely necessary, and it is only the 
more expensive domestic receivers which boast 
an RF amplifier. 
Constructional Points in the Frequency-Changer 

When the constructor is designing his own 
superhet a certain amount of care should be paid 
to the positioning and wiring of the components 
grouped around the frequency-changer valve. It 
is necessary to have all grid and anode leads as 
short as possible. 

Design is sometimes simplified by the fact that 
most frequency-changer valves have their signal 
grid brought out to a top cap. Fig. 4 shows a 
typical example of good component layout in 
which the signal frequency coils are mounted 
above the chassis, whilst the oscillator coils are 
mounted below- The two sets of coils are there- 
fore entirely screened from each other, thus 
reducing interaction to a minimum. Wave- 
change switching may be effected by shorting the 
the LW grid coil and the LW aerial coupling coil 
to chassis, as shown in the inset. 

(continued on page 194) 
FREQUENCY CHANGER 
VALVE HOLDER 

WAVE CHANGE SWITCH 
OSCILLATOR 
|S) |viw) (sw) 

VERTICAL SCREEN 
'g; "'! 

LEADS FROM SWITCH 
TO TWO GANG CAPACITOR. 

MOUNTED DIRECTLY ABOVE 
Fig. 5 

A good coil layout for an all-wave superhet^ looking 
at the underside of chassis. 
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2 -VAIVE LOCAL STATION RECEIVER 

A SIMPLE, INEXPENSIVE 
AND EFFICIENT 
RECEIVER FOR 

THE 

LOCAL PROGRAMMES 

by S. T. EVANS 

THIS receiver has no pretensions to being a 
highly selective and super-fidelity unit, as K is 
intended to do a particular job and no more. 

The prime mover in the construction of the 
receiver was the pressing need Tor a simple pro- 
vider oT the two main BBC medium wave pro- 
grammes. It had to be simple in design, easy on 
the pocket, of good but not critically good quality 
and bf reasonable sensitivity. The gain was to 
be sufficient to operate the receiver at a little over 
normal room volume with a short internal or 
throw-out aerial—and no earth. 

It speaks for the simplicity of the construction 
when it is recorded thai work was commenced one 
Sunday morning and the receiver was working 
satisfactorily in the early evening. And only one 
minor alteration was made to, the original circuit. 

For those needing a receiver of high selecti\ ity, 
capable of bringing in all those European stations, 
this is not the set. But lor those wanting a 
bedside receiver or one for ordinary domestic use, 
they could do much w:orse than build the set about 
to be described. It docs all it is claimed to do 
provide the local programmes at good speaker 
strength on a very Short aerial—and it has the 
advantages of being built quickly and extremely 
cheaply. 
The Circuit 

The theoretical circuit is shown in Fig. 1 and a 
cursory glance will bear out the previous statement 
that there arc no frills contained in the design. 
It is a simple and straightforward two-valve 
straight receiver of the 0-v-l variety. In the 
interests of selectivity it was first considered 
necessary to include a third stage—a stage of RF 
amplification—but the question of keeping the 
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cost down and the time taken weighed against 
this. Finally it was decided to construct the 
receiver in such a way as to allow for the later 
inclusion of an RF stage should greater selectivity 
be required. However, on completion it was 
found that the selectivity was perfectly adequate 
for the needs required—the easy separation of the 
Light and Home wavelengths, with no suggestion 
of any break-through. The writer hastens to 
agree that the easy separation of these two 
stations does not necessarily indicate very high 
selectivity ! The important point is that this 
was sufficient for the purpose of the receiver. 

Loose coupling of the aerial to the detector 
stage helps very considerably in attaining the 
selectivity required, though, of course, the gain 
will be cut somewhat by thus isolating the aerial. 
Even so, there is still ample volume for ordinary 
domestic purposes and the volume control has 
to be kept slackened off for comfortable listening. 
Which is all that is required of the set. 

The detector is an EF50, a popular type these 
days and one that is easily obtainable in its 
" serviee " guise of VR91 at a most reasonable 
price. It is used in a normal leaky grid circuit 
with no unusual features at all. No panel 
reaction control is used, the reaction capacitor 
C4 being a preset on the chassis itself (this will be 
dealt with later when adjustment is discussed). 

R2, a 10,000 ohm resistor, is used in place of 
the RF choke more normally used, merely because 
the writer had no chokes on hand at the time ! 
The resistor will, however, be found to be a suit- 
able substitute. The anode load and decoupling 
components are R4/R5 and C7. Coupling to the 
output valve is by resistance-capacity feed. 

RADIO CONSTRUCTOR 

This is simpler and cheaper than transformer 
coupling, though the gain will not be quite as 
great. Against this, it is not uncommon for 
instability to occur when using transformer 
coupling. The writer was in a hurry and did not 
want to take any undue risks ! The output valve 
is an EL32 in civilian life or if the surplus type is 
used it will be a VT52. Alternatively a bVfi or 
KT63 could he used equally well in this position. 

The potentiometer K6 is the volume control 
and C9/R7 constitute the tone control. In the 
first instance it was not intended to include a 
tone control but since it only needs the two com- 
ponents and it balanced the front panel layout, the 
final decision was to include it (somewhat grudg- 
ingly !). Auto bias is applied to the output 
stage with RB and C10 in the usual circuit. 
Power Supply 

Something a little less expensive than the 
usual half-wave valve reectifier circuit was 
obviously indicated. As a matter of" fact, the 

writer did toy with the idea of making the receiver 
for AC/DC operation but being rather allergic to 

•line cords and suchlike decided against this. In 
any case it was only meant for use on AC mains. 
Readers who are unfortunate enough to be 
supplied with DC mains may care to refer to 
Fig. 2 which shows the necessary modification 
necessary to convert it to AC/DC operation. 

The solution was arrived at by using a selenium 
metal rectifier for supplying the HT. These are 
quite plentiful and are eminently suitable for 
such duties. Make sure that the capacitor C13 
is included (and, incidentally, that it is efficient) 
as this will definitely cut out that last faint trace 
of mains ripple. Providing that good components 
are used in the smoothing circuit, there will be 
hardly a trace of hum in the speaker—even with 
the gain turned to maximum. You will, quite 
naturally, hear something off a station but it. 
should be very faint indeed. 

-•/ i : 

c;;-: hf4 
M/ R 3 

R5 
92 i 

-^VVSAA/^—€ _ 
C5 

C4 CJ V2 

SSSc sv: C9 

CIO A.C 
C13 MAiNS 

1 
R8 

Circuit diagram of the receiver. 

Cl, 50pF variable (preset) 
C2, 500pF variable 
C3, 300pF mica 
C4, 250pF variable (preset) 
C5, 300pF mica 
C6, 0.1/xF paper 
C7, O.SjuF paper 
C8, 0.01/xF paper 
C9, 0.04/aF paper 
CIO, 25/xF 25 V wkg 
Cll, 16/xF 450 V wkg 

Fig. 1 
Note that a direct earth should NOT be connected to the chassis. 

List of Components 
C12, 16tuF 450 V wkg 
C1.3, 0.1/xF 500 V wkg 
(CIO, 11 and 12 may be a 

combined capacitor) 
Rl, 4 Megohms 
R2. 10,000 ohms 
R3. 1 Megohm 
R4, 50,000 ohms 
R5, 100.000 ohms 
R6, 500,000 ohms 
R7, 10,000 ohms 

R8, 210 ohms 
VI, EF50 or VR9I 
V2, EL32 or VT52 (alterna- 

tively 6V6) 
Tl, Heater transformer 6.3 V 

secondary 
MR, Selenium rectifier 250 V at 

60mA 
LI, Standard 6-pin MW coil 
L2, Smoothing choke 60mA 
P, Pilot lamp 6.3 V'0.3 A 
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RADIO CONSTRUC T O R 

Fig. 4 
Above chassis layout shoiving 
disposition of the components. 
The RF stage components, if 
used, are placed where shown 

by dotted line. 

CIOJU2 
^ R.FSTAGE^ 

- 
V! VALVE 

R.F STAGE COIL M.R. 

© 
L.2 11 rr □ l ur- lL_-irr I 1 1 t-T_J I t_T_i u 

^mh\ I iru 
EXTRA 
VARIABLE 
FOR RF 

STAGE 
C2 

SPEAKER 

RC -663 
To take care of the valve heater supply, a sraa I 

mams transformer giving 6.3 V output with 
240 V input, did the job nicely. 
Elaborations 

The circuit of Fig. 1 shows the completed one 
of the receiver shown in the photograph. As 
previously mentioned, it is simple—but it is 
intended to be. Naturally, individual con- 
structors may have their own ideas on small or 
large refinements. Several come readily to mind, 
but it should be stressed that for a local station 
receiver (all that the average person needs for 
medium wave reception) the circuit of Fig. 1 is 
quite delinitely adequate. 

However, it is common knowledge and ex- 
perience that no matter how closely a constructor 
follows a published design he may well obtain 
slightly different results with small (and some- 
times major) effects not noticeable in the original 
model. A diiferent choke may be used, the mains 
supply may vary, a valve may not be highly 
efficient, the wiring may vary and the layout may 
alter. All these things may sometimes cause 
unaccountable effects to arise. And straight 
receivers are prone to this sort of inconsistancy ; 
instability being the chief offender. There is 
really very little risk that such instability will 
occur in this particular instance but it is well to 
note some precautions should the necessity arise. 
In the first place care should be taken to ensure 
that all by-pass capacitors arc definitely efficient ; 
it is only too easy to fit one, taken from the 
component box, that is open circuited ! This is 
probably one of the commonest causes of 
instability. 

Then there are positive methods of approach 
such as fitting grid stoppers, etc. A resistor of 
between 20,000-50,000 ohms—the value is by no 
means critical—wired directly to the output valve 
grid pin will prevent any RF leaking through from 
the detector stage to the output stage. Again, 
quite frequently the cause may be the output 

valve oscillating. A cure in many cases is to 
insert a capacitor in parallel with the primary of 
the loudspeaker transformer. The value should 
be of around O.OOS/xF. A larger value will tend 
to cut the treble response and boomy reproduction 
will result. 

Thirdly, if instability does occur, it might be 
advisable to replace R2 by a suitable RF choke. 
Then again, it is often advisable to insert a 
capacitor (of about O.OljuF) across the heater 
supply. This sometimes gets rid of any sugges- 
tion of mains ripple there may be present. In the 
original model this was not necessary, but in some 
cases it may be an advantage. 

Going further, one may wish for a receiver to 
pull in at good loudspeaker strength those 
European stations. There are two courses open 
here and obviously it would be better to employ 
both. The first consideration would be the 
addition of an RF stage to give the necessary extra 
selectivity and, incidentally, some extra gain. 
The circuit of Fig. 3 shows a suitable arrangement 
for adding this stage to the receiver. 

Next,-the reaction control would have to be at 
hand for adjustment. By bringing this out as a 
panel control it can be adjusted in the orthodox 
manner when t uning in t he weaker stations. The 
straight receiver is at its most sensitive point when 
just on the verge of oscillation and therefore 
reaction must be easily controllable if the receiver 
is expected to provide European station reception. 
Construction 

The first matter to be decided was the question 
of housing the receiver; it is easier to build a 
receiver round a cabinet than to try and find a 
cabinet to suit a chassis ! This was not a difficult 
problem, as a tour of the radio shops revealed a 
surprising number of reasonably priced cabinets 
suitable for the job. The one ultimately selected 
can be seen in the photograph and reader swill 
agree that this solid mahogany cabinet looks very 
neat. Together with a chassis to suit, the whole 
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Fig. 2. 
Skeleton circuit shoiving modifi- 
cations to the heater circuit 
necessary for this type of opera- 
tion. Note the valves are of 
different types to those shown in 
Fig. 1. Fl, 6J7, F2, 25^6, 
L, 6 V 0.SA bulb R, Line cord, 

680 O 0.3.4. 

RC 661 T T 

V2 

JVWW—■ 
AC/DC 

MAINS 

outfit cost only 10/6 at a well-known West End 
radio store. Nobody can grumble at such value. 
And there were many others which may appeal 
more to individual taste. 

No trouble was encountered in coming to a 
suitable layout for the set and the sketch of Fig. 4 
will show clearly the positions of the main 
components—including space reserved for an RF 
stage should this be required. Along the lower 
part of the cabinet—see main photo—are the 
controls, reading left to right: Tone, Volume and 
On/Off switch (ganged) and the pilot lamp. 
Supposing that it is decided to bring out the 
reaction control to the panel, this could, very 
conveniently be put in the place now occupied 
by the pilot lamp indicator. 

At a considerable saving in space (and cost) the 
capacitors CIO, 11 and 12 are taken care of by a 
combined unit which comprises I6+16-J-25jaF. 

The Ib's are 450 V wkg and the 25^F is 25 V wkg. 
These are readily obtainable and they do, apart 
from other advantages, make for simpler wiring. 
The capacitor unit is situated to the right of the 
smoothing choke. The heater transformer is 
quite a small component and it is mounted 
beneath the chassis comfortably. If it is decided 
for any reason to mount it above the chassis and 
near to the smoothing choke, make certain that 
the cores of the two components are in different 
directions, i.e., at right angles to each other. 
Incidentally, if one is not certain which winding 
is which on the transformer the secondary should 
read a very low resistance (perhaps 10 ohms) and 
the primary will be of the order of 500 ohms. A 
simple check with the test meter will sort out the 
windings. 

Make certain also that the selenium rectifier is 
installed the correct way round 1 The positive 

Fig- 3. 
An RF stage, showing coupling 
to existing detector stage (shown 
in dotted outline). The valve is 
another EF50. 

Extra components needed for 
RF stage if added ; 
Resistors: Rl, 1 Megohm R2, 

50 ohms R3, 50,000 ohms 
Condensers : Cl, 50pF variable 

(preset) C2, OApF C3, O.JpF 
C4, O.l/xF 

Valve ; EF50 or VR91 
Twin gang : 500pF each section 

(replacing C2) 
Coil: Standard 4-pin MW coil 

HT LINE 

\i/ 

. t~ 
j-—— 

nn 
Ul_! try 

j 
6-3V 

-v-J 

R2 C 3 C4 

I 
^ G A N G E_D_ 

SOO RF EACH SECTION 
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R A D I O C O N S T R U C T O R 

end is marked by a red spol and this terminal 
should be taken to the smootiiiue choke side. 
The rectifier has bolts at either end and it can be 
mounted verticaiiy on the chassis by one of these. 

A word or two now about the tuning dial and 
its associated items. The cabinet shown was 
one of a large quantity left over from a com- 
mercial contract and originally used a large dial 
assembly where the tuning control now is fixed. 
So. in its bought state, there was a complete 
cut-out of about 4^" x IV. To form a panel for 
the tuning capacitor an aluminium sheet and a 
paxolin sheet were fitted to the interior of the 
cabinet. The metal, of course, was to counteract 
any possibility of hand capacity eifects (remember 
to connect it to chassis) and the paxolin was used 
for the sake of appearance. 

The tuning capacitor C2 was not fitted with any 
form of slow motion drive on the original model 
as this was not necessary in view of the receiver's 
intentional limitations and requirements. Tuning 
is perfectly easy without a reduction drive for the 
purposes for which it is used. However, should 
the constructor wish to elaborate it, it is an easy 
matter to fit a drive unit. Indeed, if the other 
refinements, such as an R F stage, are to be added 
in order to bring in those extra stations then a 
slow motion drive becomes an essential lea Lure. 
And if reaction is to be controlled from the front 
panel, as it would be in such an instance, this, 
too, could with advantage be fitted with a slow 
motion drive ; one of the small epicyclic units 
would serve the purpose admirably. 

Adjustment 
Assuming that the model to be built is as the 

original one (circuit as in Fig. 1) there are just two 
preliminary adjustments to be made. These are 
to C1 and C4. 

The very nature of a detector circuit such as is 
shown in Fig. I produces one inherent dis- 
advantage ; that of the variation of regeneration 
according to frequency. That is to say the amount 
of capacity needed to set the detector valve 
into osicllation will vary as the wavelength 
tuned varies. Therefore, C4 must be set at such 
a point as to give maximum signal strength and 
yet avoiding oscillation on the two main stations- 
There will be more feedback at the high frequency 
end ; that is the Light programme end. So, 
tune in the Light programme and slacken off C4 
until regeneration ceases, but be sure to slacken 
sufficiently as otherwise, if left almost at oscilla- 
tion point, the signal will appear to be slightly 
distorted. 

Then there is Cl. This will depend on the 
sort of aerial used. In the original model six 
feet of rubber covered wire was wound round the 
bottom of the cabinet. This gave comparatively 
little damping on the grid circuit, hut a longer 
aerial would cause greater damping. As the 
capacitor controls the coupling to the detector it 
will therefore affect selectivity. It remains for 
the individual constructor to do a little judicious 
juggling between Cl and C4 until the best results 
consistent with signal strength and selectivity 
are reached. Obviously the aerial will have much 
to do in this decision, but the six feet of wire on 
the original receiver was ample for a little more 
than comfortable room volume. 

Little else remains to be written. The actual 
construction need not cause any anxiety to even 
the rawest of beginners. For those who need an 
inexpensive and quickly built local station 
receiver (of quite surprising quality) the circuit 
of Fig. 1 will suffice. For those who need some- 
thing a little more ambitious the notes and circuit 
of Fig. 3 will provide the necessary information. 

TRADE REVIEW 

We have received from Messrs. Duke & Co., 
219, Ilford Lane, Ilford, Essex, a sample of the 
22 Set chassis which they arc offering for 7s. 6d. 

This chassis has been partly stripped, but still 
contains a very large and useiul selection of 
components. In our sample there were, for 
example, over 50 capacitors, nearly the same 
number of resistors, half a dozen RF chokes, a 
dozen trimmers most of which were of the 
Philips concentric type, a 4-gang 500pF capacitor, 
a dozen octal valveholders, couple of \axley 
switches and one toggle, five control knobs, one 
jack, five octal valve caps, three spring-loaded 
substantial terminals, three 465 kes IF trans- 
formers, an output and a microphone trans- 
former, three potentiometers—one of which is 
ideal for the zero set in a multirange meter, 
having a resistance of 550 three SOOpA meter 

rectifiers, a single-gang capacitor and another of 
low value suitable as a bandspread, and a variable 
coil variometer. This last has definite applica- 
tions as a transmitter coil, or in an aerial tuner. 
Then there were sundry other items, such as tag 
boards, screws, drives and so on. 

Altogether, a really good bargain with very 
little that cannot be used. As a matter of fact, 
we are shortly publishing an article by Centre 
Tap on a Superhet for the Beginner. Out of 
curiosity we checked up, and found that this 
chassis provides the bulk of the components 
needed, pretty well everything except coils and 
valves in fact. 

The chassis is supplied with a case, and even 
this is useful. It has no holes, and so would make 
a handy container for gear, spare parts, etc. We 
are using ours as a waste-paper basket 1 
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INDUSTRIAL PHOTOCELLS '' — A NEW 
MULLARD BOOKLET 

This 20-page publication. MV1824, recently 
issued by the Communications and Industrial 
Valve Department of Mallard Electronic Products 
Ltd., is intended to serve as a guide to the use of 
the Mullard range of Emission Photocells which 
have been specifically developed for industrial 
applications. 

It contains notes on the principles of operation 
of both vacuum and gas-filled cells, together with 
characteristics, operating data and a summary of 
potential applications. 

This booklet should prove of interest to all 
electronic and industrial engineers who are 
concerned with the design, maintenance and 
applications of industrial photoelectric equipment. 

MULLARD ULTRASONIC SOLDERING IRON 
SOLVES THE PROBLEM OF SOLDERING 

ALUMINIUM 
The soldering of aluminium and other light 

metals and alloys is made easy by means of an 
Ultrasonic Soldering Iron, Type E7587, recently 
announced by the Electronic Equipment Division 
of Mullard Electronic Products Ltd. 

Developed in the Milliard Electronic Research 
Laboratories, this device consists essentially of a 
removable copper soldering bit and a magneto- 
striction transducer. The soldering bit which is 
heated by means of a conventional resistance 
winding, is secured to a brass block held in firm 
contact with the nickel core of the transducer. 
The ultrasonic power necessary to drive the 
transducer is supplied by an electronic amplifier 
comprising the power supply unit. 

In this new soldering iron the problem of 
temporarily destroying the refractory oxide filnts 
which forms on most light metal and alloys, is 
solved by ultrasonic stimulation. This provides 
a clean surface and greatly facilitates the soldering 
of aluminium and other metals which form 
refractory oxides. 

The soldering iron is simple to use, and has the 
advantage 'that no flux is required, and that 
standard soft solders may be employed. To avoid 
electrolytic action, however, it is advisable to use 
a solder "with a tin-zinc base instead of the usual 
tin-lead alloy. 

In application, the soldering bit is allowed to 
heat to the usual operating temperature. The 
transducer is then energised, and the bit is tinned 
by applying a soft solder. After this, soldering 
is carried out in the normal way, care being taken 
to maintain ■ a good liquid contact between the 
bit and the work. This ensures the maximum 
acoustic efficiency, and enables positive and 
uniform joints to be obtained. 

The ultrasonic frequency chosen to operate the 
bit is well above the normal audible range, so that 
no discomfort is experienced by the operator. 

TV AERIALS ON COUNCIL HOUSES 
LCC Lead for Local Authorities 

Before banning or discouraging the use of 
outdoor television aerials on council houses a 
number of local authorities consult a special 
panel of aerial experts formed by the Radio and 
Electronic Component Manufacturers Federation. 
The majority of other councils who discourage 
outdoor aerials without technical advice, prove 
very amenable to reason and willing to be guided 
when approached by the panel. 

This information given on Friday, February 3 
by Mr. D, S, A, Gardner, lecturing on behalf of 
the RECMF to the London branch of the Institute 
of Housing, at County Hall, London. He was 
explaining the various types of aerials on the 
market and their functions in regard to good 
television reception. 

In his talk Mr. Gardner emphasised that no 
hard and fast rule for aerials could be laid down. 
Every case must be judged on local conditions, 
and the amount of electrical interference in the 
area. It was impossible to predict the minimum 
standard of aerial which would give satisfactory 
reception in any aera. A case was on record of an 
indoor aerial giving very satisfactory results 
while on the other side of the street an outdoor 
television aerial was absolutely necessary. 

Mr. Gardner suggested that other councils and 
local authorities might follow the lead given 
recently by the LCC who have indicated that they 
will consult the RECMF panel if difllculties are 
encountered in the choice of aerials. The panel 
were prepared to carry out tests and make 
recommendations for aerial installations which 
would provide adequate reception for tenants 
without interfering more than was absolutely 
necessary with the architectural amenities of the 
building concerned. 

Housing and municipal organisations and 
authorities interested in the problem of television 
aerials are invited to contact the Secretary, 
RECMF, 22, Surrey Street, London, W.C.2, who 
will be pleased to provide a speaker or offer 
technical advice* 
{EHT FROM AF TONES— 

continued from page 199) 
The above conclusions tempt one to use a 

power triode to drive the EHT transformer. This 
was later attempted but it was found to give very 
disappointing results, a very large drive having to 
be passed to the grid to obtain any worthwhile 
output. The lower amplification factor would 
be responsible for this, and it appears that a 
pentode or tetrode valve offers the best results. 
Conclusion 

In conclusion we would like to say that by 
means of the above tests and conclusions which 
were made by us in obtaining material for this 
article, we think we have shown that the pro- 
vision of EHT from an audio source is not only 
practicable but cheap and efficient. In addition, 
not only is the scheme kind on the constructor's 
pocket, but it could form the basis for an EHT 
supply in AC/DC receivers as well. 
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SMALL ADVERTISEMENTS 

Readers smali advertisements will be accepted at 2d. per word, minimum charge 2/-. Trade advertisements 
will be accepted at 6d. per word, minimum charge 6/-. If a Box Number is required, an additional charge of 
1/- will be made. Terms; Cash with order. All copy must be in hand by the !0th of the month for insertion 
in the following month's issue. 

PRIVATE 
FOR SALE, 9003 brand new U.S.A. boxed 5/-. IFF 

Motors suitable for driving beam arrays, 3 speed 
output, connection diagram for AC mains 20/-. 954 
acorns 3/- new. 6SN7, few only 8/6. 832 new, 
boxed, 15/-.—R. Benyon, G3FXG, 152 Ferndale Rd., 
Clapham, S.W.4. {No Callers). 

WANTED. " Radio Constructor " Volumes One and 
Two complete. Volume Three, Numbers 1 to 3. 
" Short Wave News " Volumes One to Four complete. 
—Box A. I 13. 

EX. U.S. GOVT. B2 RECEIVER. 3.1 to 15.2 Mcs. 
B.F.O. Phones Circuit, etc. Any reasonable offer.— 
Anderson, 20, Greenwood Close, Thames Ditton, 
Surrey. 

VORTEXION SUPER 50 WATT AMPLIFIER for sale, 
1947 model without case. Very little used ; silent 
school holidays. Offers/enquiries.—Alden, Bradfield 
College, Near Reading. 

WANTED. Circuit Testmeler Type D B.W.233 
I OS/ I06I0.—Weston, 16, Pitfold Rd., Lee, S.E.)2. 

R1224A. Brand new condition, in case £3, carriage 
paid.—J. Constable, 19, Militia Camp, Roxwell, 
Chelmsford, Essex. 

HAM BANDER with Matched Preselector and matched 
Sin. Speaker with factory circuit blueprint, only used 
a few months, one owner. Cost £34, must sell, will 
take £21.—R. Burrows, 37, Bramford Road, Wands- 
worth, London, S.W.I8. 

BC348R MODIFIED for AC mains, with speaker and 
U.S.A. instruction book. Very little used. £12.— 
R. Burrows, 37, Bramford Road, Wandsworth, 
London, S.W.1B. 

URGENTLY WANTED. Copies " Radio Constructor " 
Vol. 3, Nos. 1 and 2 and 14 Short Wave News " Vol. 4, 
Nos. 1 and 4.—Please send offers to A.S.W.P., 57, 
Maida Vale, London, W.9. 

WANTED. Coil Turret suitable for 25W RF. Any 
reasonable condition. Will exchange for gear or 
purchase.—-Offers to Box A111. 

SALE OR EXCHANGE. 14 nos. U.S.A. "Radio- 
Electronics" Dec. 1948 to Jan. 1950. H. Cutler, 38 
Tornay House, Hackney, London, E,9. 

TRADE 
QSL's and G.P.O. approved log books. Samples free.— 

Atkinson Bros., Printers, Elland, Yorks. 
G6MN for the " best " QSL's and approved log books, 

send for samples : G6IVIN, Bridge Street, Worksop, 
Notts. 

COMPONENTS. Eddystonc, Bulgin, Raymart, T.C.C. 
Wearite, etc.—Smith, 98, West End Road, Morecambe. 
Everything for all circuits. Send for lists or quotations. 

CHIEF RADAR AND RADIO ENGINEER required to 
take charge of a Department engaged in the develop- 
ment and design of commercial and Service pulse and 
C.W. high frequency equipments. Applicants should 
possess high technical qualifications allied with 
administrative experience, and should give full 
particulars of their training and experience when 
replying.—Replies, which should be marked " Per- 
sonal " and addressed to the Electrical Engineering 
Director, Metropolitan-Vickers Electrical Company 
Ltd., Traffbrd Park, Manchester, 17, will be treated 
in the strictest confidence. 

USE THIS FORM FOR SMALL ADVERTISEMENTS 

PRIVATE RATE 
1,1 PER 

WORD 
Minimum 2/- 

Terms cash with order. Payment should 
be made either by P.O., M.O. or cheque, 1 crossed and made payable to 

ALDR1DGE PRESS LTD. 

TRADE RATE 
fcegM PER 

WORD 
Minimum 6/- 

S 

To the Advertisement Manager 'Radio Constructor', Aldridge Press Ltd 
35 Charterhouse Street, London, E.G.I 

Please insert this advertisement under the heading  for insertions 
1 enclose remittance s d. If Box No. required? (1/- extra) 
NAM E   
ADDRESS  

USE BLOCK LETTERS 

RADIO CONSTRUCTOR 

West End Radio 
LIMITED 

for all components and valves 

A Jew of our ex-Govt. surplus bargains 
Vibrator Pack and L.F. Amplifier 
12v.with Selenium Recs. O.P. valve 
etc. Unused and complete in case. 

9/11 each. Postage 2/- 

New Hailer Speakers 14 inch P.M. 
type with 4 ohm SP. Coil, Complete 
■with Bracket. ,£5/10/0 each. 

Carriage 2/6 

1,000 Bargains for Callers 

WEST END RADIO LTD. 
14 Lisle Street 

Leicester Square, London 
Open all day Saturday. W.C.2 

M. WILSON LTD. 

A Circuit that will please the most critical. 6 Valve 
Superhet. 3 Wavebands. A.C. only. This circuit 
has been designed to receive all worth while stations on 
the Medium wave band (200-540 metres) with a high 
fidelity output. Short waves (16-47) are as good as 
obtainable on some purely short wave receivers. Australia 
and America have been received regularly by many of 
our customers at loudspeaker strength. Long wave : 
The few stations now operating are well received. 
Blueprints, 2 full-size practical and one theoretical with 
detailed priced list. 6/- per set. 
Variable Selectivity I.F. Transformers. We can now 
offer after much delay, our variable selectivity I.F.Ts 
(varied by an external switch). Iron cored, perme- 
ability tuned, fully screened, with a guaranteed " Q " 
ol 155. Circuit of LF's supplied. Price 22/6 per pair. 
Switch extra. 
6 wave band coil unit in kit form £5/10/- (wired up £7). 
5|in. wide x Sin. deep x 3Jin. high in 16 swg aluminium. 
Wave ranges covered, 5-10, 10-30, 30-70, 70-200, 200-540, 
800-2,000. Iron cored coils, ceramic trimmers, A.H.F. 
and osc. Tuned with 470 grid swing 3-gang tuning 
condenser (extra), with minimum 14pF. When used in 
conjunction with out 155 "Q" LF.Ts it gives the 
finest combination of sensitivity and selectivity. 

307 HIGH HOLBORN 
LONDON W.C.I. 'Phone: Holborn 4631 

Come to SMITH'S of EDGWARE ROAD 
the friendly shop for all radio components 
Il y siotk tvttyt&Jiig the eottstmelor ttteds—our 25 rror.f oxperieuee oj 
handling radio parts and accessories enables us to select the best of the 
regular lines and the more useful items from the surplus market in :— 
Loudspeakers and Phones Valves and CR Tubes 
Transformers and Chokes Cabinets and Cases 
Meters and Test Equipment Capacitors and Resistors 
Pickups and Turntables Coils and Formers 
Switches and Dials Plugs and Sockets 
Metalwork and Bakelite Aerials and Insulators 
Books and Tools Motors and Generators 
Valve Holders and Cans Wires and Cables 
Metal Rectifiers Panel Lights and Fuses 
Sleeving, Nuts and Bolts, Tags, Clips, Grommcts and all 
other bits and pieces 
NOTHING TOO LARGE—NOTHING TOO SMALL 1 

Everything you need under one roof — at keenest possible prices 
No general catalogue is issued owing to constantly varying 
stocks and prices, but we shall be pleased to quote you. Lists 
are available for the following lines, in which we specialise, and 
can thoroughly recommend :— 

1. The increasingly popular " Electro-Voice " range of Trans- 
formers and Chokes. " As good as the best—yet cost little 
more than the cheapest 1" 

2. The " G.L.G." i6-gaugc Aluminium Chassis. " For the man who takes a pride in his rig." 
3. " K-A Products " Television Aerials. 44 A real engineering 

job." 
H. L. SMITH & CO. LTD. 
287/9 Edgware Road, London, W.2 
Telephone: Paddington 5891 Hours 9 till 6 (Thursday, 1 o'clock) 

Near Edgware Road Stations, Metropolitan and Bakerloo 

TELEVISION 
i" High grade Armour Plate 6J" x 61" 4/6 
10" x Si" (W.W.) 6/8 10" X Si' (P-W.) 6/8 

lir X 14" 11/6 
CHASSIS IS S.W.G. Aluminium with 

Folded and Rivetted Ends 
8" X 6" x 2i" 4/9 
12" X 6" X 2i' 5/7 
14" X 8" X 2k' 111 
17" x 10" X 2k' 8/5 

10" X 6" X 2V 5/4 
12" x 8" X 2k" 6/4 
14" X 10" X 2k" 7/9 
Mail Order Only 

Terms: Cash with Order. Postage, etc. 1/- 
Burn Engineering, 30 Produce Exch, 
Bdgs., Victoria Street, Liverpool, 2 

A I>r*< > I. A. (Regd. Trade Mark) 
SOLDERING INSTRUMENTS 

^£^7' Jj 
Supplied for all volt ranges from 6/7v to 230/2S0v 
Meets every requirement for radio assembly, mainten- 
ance, telecommunications, etc. High Temperature, 
Quick Heating, Low Consumption, LightWeight 

3/16" Dia. Bit Standard Model 22/6 
1/4" Dia. Bit Standard Model 25/0 
3/16" Dia. Detachable Bit Type 30/0 

British and Foreign Patents 
Sole Manufacturers: ADCOLA PRODUCTS LTD. 

Registered Offices:— 
Alliance House, Caxton Street, S.W.I. (SRI 8075) 

VI 

www.americanradiohistory.com

www.americanradiohistory.com

