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* We use and 
recommend 

BRItili 
JIADIC. 

Deacrintive parnphld free on reou:r! 

Winder House, Dome= Street, 
London, S.W.1.  1 't,toria I;1 1 T. 

ELECTRICAL EQUIPMENT Co. 
Ltd, ') M cf 0 M I N O R  13 TESTING INSTRUMENTS IN AUTOMATIC COIL WINDER & 

TOLL 
the LEAH 
of' (lie lityisteth 

'too can identify the expert service 
engineer  by  the  gold • embosred 
" AVO" Service Sign he displays. 
You can depend en him to trace and 
remedy faults in your set with speed 
and at the least possible cost. This is 
because he is equipped with the 
world's most accurate and efficient 
testing equipment. 

You, too, can make tests with the 
expert's speed and precision if you 
use the famous AvoMusor. 

13 Instruments in 1 

VOLTAGE 
0-6 volts.  0-12 soh, 
0-120 volts. 0-240 volts. 
0-300 volts.  0-600 volts. 

CURRENT RESISTANCE 
0-6 miamps, 0-10,000 ohms. 

0-60,000  „ 
0.30  0-1,200,000„ 
0-120 „  C-3 megohms. 

••;-•  fg.t, s ite., 45f-

Why do 
many smokers 
prefer a 

MIXTURE? 

Your smoker of Mixture is 
firmly convinced that no other 
form  brings  out  so  well 
the  quality  in  a tobacco. 
If  he  smokes  Airman  he 
is quite  likcly to be right. 

PLAYER'S 

AIRMAN 
MIXTURE 

ALSO OBTAINABLE IN FLAKE OR NAVY CUT 

P.A.51N. 

A Year Crammed with 
History-1936 

Italo-Abyssinian War 
Death of King George V 
Civil War in Spain 
Hitler re-occupies Rhineland 
Abdication of King F,dward VIII 

All the dramatic events of a 
remarkable year told in this 

brilliant book— 

KING - HALL 
SURVEY 
1936 

With 200 Illustrations 

* He succeeds so admirably in sorting 
out the essential from the trivial, neatly 
packing his facts into watertight com-
partments, that those most baffled and 
bewildered by the torrent of news and 
views can, at a glance, see the way the 
world is going.  Daily Herald 

* There is probably no one living who 
could do a work of this kind more 
accurately and lucidly.  News Chronicle 

*  It is eminently sane, well-balanced, 
and written in an easy, readable style. 

Illustrated London News 

From all 6'- booksellers, 

net 
or 6'6 post free, from — 

GEORGE NEWNES, LTD., 
Tower House, Southampton St., 

Strand, London, W.C.2. 
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Tune by Sight 

THE simple receiver is always tuned by ear, the tuning control being set 
according to the sound as heard from the 
loudspeaker.  Where  great volume  is 
obtained the volume-control is usually 
turned down during the tuning process so 
that the exact point may more easily be 
determined. It is well known that with a 
wireless signal it is necessary to tune to 
the exact resonant position, or frequency, 
in order to obtain balanced reproduction, 
any deviation on either side resulting in a 
loss of quality. When A.V.C. is fitted, as 
was explained last week, there is a risk 
that the exact tuning point cannot be 
determined, as the increase in volume 
automatically decreases the H.F. sensi-
tivity,  and  thus  the  exact  resonant • 
point is hard to determine.  The only 
certain way of obtaining correct tuning, 
and consequently best quality, is to fit 
some device which will show, irrespective 
of the action of the A.V.C. circuit, when the 
circuits are correctly tuned, and this is the 
function of the Visual Tuning Indicator. 
Turn to page 648 and read how the device 
works, and how to use this useful adjunct 
to the modern receiver.  The details are 
clearly explained, and circuits are given 
showing its application. 

Four New Indian Stations 
'THE Indian Government has just placed 

a contract with Philips Radio for tho 
supply of four 10-kilowatt short-wave trans-
mitting stations for the All-India Radio 
organisation. All the stations will work on 
a wavelength between 30 and 90 metres. 
The contract was given to Philips after 

Indian broadcasting engineers had inspected 
a number of other broadcasting transmitters 
in the Far East which were supplied by the 
same company. There are already in India 
five medium-wave stations and four short-
wave ones, in addition to a number of local 
relay transmitters. 

P.O. Trunk Radio UL'rRA-SHORT-WAVE wireless tele-
phony is to be experimented with by 

the Post Office authorities with a view 
to  providing trunk telephone services 
between the Orkney and Shetland Isles and 
the mainland.  The experiments, it is 
understood, are to be commenoed almost 
immediately and they wish to establish the 

suitability at all times of the year of this 
method of communication. 

A New Insulation Tester THE usual type of insulation tester is 
operated by turning a handle, this 

producing a high voltage in a test circuit. 
This means that two people must be 
employed,  or  the  apparatus  has  to 
be connected so that the handle may be 
operated. A new idea is to be shown at 
the Leipzig Spring Fair, where a test 
instrument is to be introduced in which 
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the pressure of a button sets the apparatus 
into action.  A dry battery is employed, 
and the measuring voltage is of the order 
of 500 volts.  A discharge lamp keeps 
the operator constantly informed as to the 
working of the  apparatus,  on which 
the readings are shown on a large dial. The 
instrument weighs only 411b. complete with 
straps and batteries. 

No Coronation Television AS we go to press we are notified that 
the arrangements for televising the 

Coronation ceremony in Westminster Abbey 
have fallen through.  It is announced, 
however, that the outside broadcasts will 
still be held, and the pageantry of the 
procession, to and from the Abbey, with 
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the general crowd scenes, will give ample 
scope to demonstrate the efficiency of the 
modern television systems. 

This Year's Radiolyrnpia 
TT was anticipated that from this year 
1 onwards the Annual Radio Exhibition 
would be held in the new exhibition build-
ings at Earl's Court.  After considering 
the matter, however, it has been decided 
by the R.M.A. that Olympia will again be 
the scene of the exhibition.  A contract 
has been entered into for three years, with 
the pption of renewal for a further two 
years.  This year's exhibition must fall 
between August 16th and September 5th. 

Kerbside Ka ba re t 
AS a result of an argument concerning 

the talent displayed by streetpet-
formers, B. Martin Marks has arranged to 
present a programme bearing the above 
title.  Freak performers, such as one 
string fiddlers, bottle players and one-man 
bands are not included.  The items will 
consist of articles of a legitimate type 
chosen from the city streets, and in intro-
ducing them the producer will describe 
them and toll where they were found. 
The rehearsals for the programme have 
been arranged so that all taking part will 
not be away from their pitches during the 
" peak" hours.  The programme is to be 
given on February 19th from the London 
Regional transmitter. 

Test Your Frequency Response ON February 12th a recital on the 
double-bass is to be given in the 

programme "Intermission."  This item 
will give listeners an ideal opportunity of 
testing the frequency response in the lower 
register.  The nickname of the instru-
ment in America is the " bull fiddle," and 
the item has been named " The Bull Steps 
Out."  The composer and performer is 
Norman Hester, who has been double-bass 
player of the B.B.C. Variety Orchestra since 
it was formed. 

Has Anybody Logged Tunis? 
VRENCH wireless journals report the 
I- arrival on the ether of a new short-
wave station at Tunis (North Africa). This 
transmitter is said to be operating daily 
from G.M.T. 12.00-14.00, and again from 
18.30-20.00 or 21.00 on 49.12 m. (6.107 
me/a).  No further details are given. 
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ROUND the WORLD of WIRELESS (Continued) 
Radio Station to Aid Pilots 

WITH the assistance of three pilots of 
the Chukhotsk aviation squadron, 

a radio station has been built on the high 
plateau of the Anadyr mountain range. 
Hitherto, the work of pilots flying from 
Cape Schmidt to Cross Bay on the Chuk-
hotsk Peninsula suffered from the absence 
of a meteorological station in the region 
of the Anadyr range which could inform 
the pilots of changes in the weather on the 
route.  All the material required for the 
radio station, as well as coal, kerosene and 
foodstuffs, were transported by air. 

Variety in Miniature 

IVIARTYN WEBSTER comptlires a half-hour programme on February 12th, 
which will include a short sketch by 
Francis Durbridge in which the action 
is supposed to take place just after a Paul 
Jones dance.  Edith Athey, who first 
broadcast in 19̀a, will sing; Warwick 
Vaughan will give impersonations; Dickie 
Pounds and Ronnie Brandon are to give 
one qf their " Out of the Blue" turns; 
and Jane Minton and Robert Austin tviil 
play duets on two pianos. 

Concert from Torquay 

FRANK PHILLIPS (baritone) will be the artist in a concert by the Torquay 
Municipal Orchestra, conducted by Ernest 
W. Goss, at the Pavilion, Torquay, on 
February 16th.  This broadcast will be 
given in the Western Regional programme. 

Three " Music Hall" Dates for Vic 
Oliver 

WE are informed that Vic Oliver, 
husband of Miss Sarah Churchill, 

daughter of Mr. Winston Churchill, will 
be • heard during three broadcast pro-
giammes in the near future. 
As  " England's Favourite  American 

Comedian "—he has broadcast over here 
on four previous occasions—he will take 
part in "Music Hall" in the National 
programme on February 13th, March 6th, 
and April 3rd. 

Vic Oliver, the popular American comedian, who 
it to give three broadcasts in " Music 

in the National programme. 
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INTERESTING and TOPICAL 
NEWS and NOTES 

Radio Progress in Russia ACCORDING to Mr. Proskuryakov, 
chief of the Radio Development 

Department of the All-Union Radio Com-
mittee, it is proposed to install nearly two 
million new radio sets and receivers, 50 per 
cent, of them in collective and state farms. 
The total number of radio sets and receivers 
in the Soviet Union by tite end of 1937 
will be six million. 
A great deal of work 
is to be carried out on 
the reettiistra:1 lots 

Mr. Meredith, of Liverpool, has built a radio set out of old tins, a bottle, 
a clothes peg, a cigarette and some razor blades—and it works. 

of district relay stations. Old equipment 
will be replaced by modern radio receivers, 
of which 600,000 will be produced. New 
relay stations are being built in Kiev, 
Baku, Tbilisi, Gorki, Minsk, and other 
cities, and existing radio stations are 
being enlarged. 

Film Stars in Glasgow! 
T WENTY-FIVE minutes of revue will 
I  be broadcast on February 12th, 
consisting first of " Solo Flight" a one-
man revuette devised and written by Peter 
Solinan, and presented by Ian Sadler; 
and secondly, William H. D. Joss, in 
" Six Star Special," or " From Hollywood 
to Hope Street." The radio reporter will 
interview several film stars whom the 
public would never think were in Glasgow. 
The productions are by Robin Russell. 

Midland Orchestral Concert 

ON February 20th, Reginald Redman is to be the guest conductor of the 
B.B.C. Midland Orchestra in a concert 
which opens with Dvorak's "Carnival" 
overture and includes "The Enchanted 
Lake," by Liadov. 

Variety from Derby LESLIE HUTCHLNSON, better known 
as "Hutch," tops the variety bill 

which will be heard from the Grand Theatre, 
Derby, on February 18th. 

Organ Recital from Aberdeen ON February 17th, Harold Coombs will 
play on the organ of the Capitol 

Cinema, Aberdeen, Spanish Valse, Santi-
ago," by Corbin; Foxtrot, "When the 
Sun says Good-night to the Mountains," 
by Vincent; and the second New Sullivan 
Selection, arranged by Higgs. 

Light Fare from Crewe 

VARIETY" will be broadcast for the 
first time on February 18th from the 

New Theatre, Crewe. The bill from which 
excerpts will be taken includes the Four 
Hillbillies, Jack Warman (comedian), Lillian 
McEvoy (violinist), the Hurdles (comedy, 
singing and dancing duo), and Horace 
Waynes (radio talent spotting competition). 

William Rees Concert 
ICLSIE SUDDABY, the well-known York-

shire soprano, will be tho soloist 
in the William Rees Concert that is 
to be broadcast from the Milton Hall, 
Manchester. on February 20th. She is to 
sing Mozart's " Dove sono," from " The 
Marriage of Figaro."  The orchestra, 
conducted by William Rees, will play 
pro,4Taninic including a selection from 

Rossini's " La Boutique 
Fantasque " and " Liu 
Pieces " by Cowen. 

League  of Nations 
Broadcasts 
DETAILS of the• work 

done during the 
i.receding week by the 
l.cd•.;tte of Nations are 

transmitted every 
Saturday between 
C.M.T. 10.30-11.15 
through HBL; 
l'rangins, on 31.27 
in. (9.59 mc,S), and 
through HBP; 
between' G.M.T. 
22.30-23.15 on 38.18 

m. (7.78 me,'s). Several new channels have 
been adopted by the Prangins stations for 
relays of Swiss and Austrian programmes 
for rebroadcast over the N.B.C. and Colum-
bia networks in the United States of 
America. Those most used are:  HBF, 
15.83 m. (18.95 mc/s);  HBJ, 20.64 m. 
(14.535 me,S), and HBO, 26.31 m. (11.402 
me/a). 

SD Di THIS!! 
PROBLEM No. 230. 

Cook con  -• ed a short-wave three.valver 
using a hi..,.—inade coil. Ile expected a 
tuning range of 1/4 to 40 metres, but when 
the set was tested out it would  only tune 
down to 20 metres. How could the minimum 
be reduced to 18 metres and what was the 
cause of the high minimum? Three books 
will be awanied for the first three correct 
solutions opened. Address your solutions 
to the Editor, PRACTICAL AND AMIAvT.Ecr.2.1t. 
WIRELESS, Geo. Newnes Ltd. Tower House 
hunt lianipt On Street, Strand, London, 
Envelopes must be marked P roble m No. 230 
in the top left-hand corner, and must be 

t posted to reach this office not later than the 
t first post on Monda4, February 15th, 1037. 

Solution to Problem No. 229. 
There was all jut erna I short-circuit in the condcasei 
connected between the cathode of the 11.P, utile and 
earth. 
The following three readers successfully solved 
Problem No. 225 and books are accordingly being 
forwarded to t liens: E. G. Sean, 44, Graham ltd., 
Mitcham, Surrey:  J. 1). Morris, 17, Lynton ltd., 
Heaton Moor. sto,kport H. Lloyd, 23, Park View Terrace, Morton I:d., Middlesbrough, Yorks. 
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Car Radio Problems 
Our Contributors Decided to Unite Forces in Making a Receiver 
for Motor-car Use, and Tell You about the Problems which Arose 

YOU might think that this is not the best time of the year to experiment 
with car radio.  In that case, we 

do not agree. The person who has to use 
his car all the year round, probably for 
business, is entitled to a bit of relaxation 
during the bad weather—and what better 
method of obtaining it than from radio ? 
Many a tedious and otherwise tiring journey 
can be made more enjoyable by switching 
on " the wireless," and the foolish idea that 
the music detracts from the safety of driving 
has, we hope, been completely dispelled 
by now. 

Power Supply 
All of us have been keen on car-radio 

for a number of years, but until this season 
we have never been quite satisfied with 
home-made car sets. The main reason 
was that we had either to employ expensive 
H.T.-converter units or otherwise  be 
content with batteries. Now that the 
Bulgin vibrator-rectifier unit is available 
there is no reason why a home-made car-
radio should be either expensive or leas 
satisfactory than a factory-produced job. 
It was after the above points had been 

discussed that we recently decided to carry 
out a few experiments in order to see to 
what extent a reasonably good car-radio 
outfit could be produced without going to 
any great expense. One of our number 
had for some time been using a straight-
forward type of four-valve battery superhet. 
with A.C.-type indirectly-heated valves, 
the filaments being fed from the car battery 
by making connection to the negative 
terminal and to the bus-bar inter-cell 
connector between the second and third 
cells—in  order to obtain the correct 
voltage of 4. For H.T. he employed a 
double-capacity H.T. battery and results 
were commendably good. 
Another of our members had consistently 

used an ordinary four-valve (H.F., Dot.. 
L.F., Class B) portable, not differing 
greatly from the well-known PaAcricAL 
WIRELESS  Featherweight" receiver. He 
explained that he had found that the self-
contained frame aerial was not very suc-
cessful in itself, due to the directional 
effects, and also because of the screening 
provided by the metal bodywork. How-
ever, he had overcome this trouble by 
fitting a 12ft. length of rubber-covered 
ties to the underside of the roof, this being 
arranged in zig-zag formation.  The car 
battery had again been used for L.T. by 
taking a tapping at 2 volts, so the earth 
connection was automatically made to the 
chassis. 

Interference Suppression 
In neither case had it been found neces-

sary to screen the receiver, provided that 
interference suppressors were fitted in the 
ignition circuit. A set of Belling-Lee sup-
pressors was used, although other makes 
such as Dubilier were found equally 
effective. Incidentally, the total cost of 
these for a four-cylinder ear is 15s. 6d., 
which is very reasonable. The set includes 
four resistances, with easy-fitting terminal 

clips for including between the plugs and 
their connecting leads, a similar resistance 
ior including between the centre terminal 
of the ignition distributor (coil ignition) 
and its connecting lead, a metal-cased 
fixed condenser for connecting between the 

7/re e,Fe.ri/mettle,r1 
positive dynamo terminal and the frame 
of the car (negative terminal on those cars 
with positive earth), and a condenser for 
connecting between the H.T. terminal of 
the coil and the chassis. The general 
arrangement of these is shown in Fig. 2. 
It was found after a considerable amount 

of careful experiment that the inclusion 
of the resistances had little or no effect 
on the running of the engine—in spite of 
arguments which have at different times 
been raised to the contrary--although it 
was found worth while to advance the 
ignition timing very slightly. This, no 
doubt, is due to the minute time lag which 
the resistances introduce. It is also worth 
mentioning, for the benefit of those who 
have not seen these suppressors, that they 
can be fitted in a few minutes, and that 
the earth or chassis connections from the 
condensers are made automatically through 
the metal cases and mounting brackets 
with which they are fitted. 

"Parasitic" Interference 
We did find in the course of our recent 

tests that a certain amount of interference 
was sometimes experienced in spite of the 
suppressors, but this was due to dirty 

contacts in the make-and-break, to the 
dynamo brushes not bedding-down properly 
on the commutator segments, or to bad 
connections in the electrical circuit as a 
whole. Additionally, it was noticed that 
the electric windscreen wiper was inclined 
to cause a little trouble, and that, occa-
sionally, friction between different parts of 
the bodywork resulted in a few " scratch-
ing " noises. 
The windscreen wiper could be silenced 

if this were considered necessary by con-
necting a 25-mfd. electrolytic condenser 
between the terminal of the wiper motor and 
the windscreen frame; connecting the posi-
tive condenser terminal to the motor termina I 
for a negative-earth system, or vice versa 
for positive earth. Noise caused by body-

work friction could always be overcome 
either by tightening the parts which were 
rubbing or by lightly smearing them with 
graphite grease. A certain amount of noise 
is inevitable when the direction indicators 
are operated unless one takes the trouble 
to fit condensers between the contacts, 
but this is never an important matter. 
The point is, of course, that any contacts 
which are " made " and " broken " cause 
a small amount of radiation unless a con-
denser is connected between them to 
" absorb " the current surge, whilst rubbing 
parts tend .to generate a small amount of 
current due to electrolytic action. 

The Aerial 
Before tackling the new set itself we 

decided to " pool " our experiences of aerial 
and earth systems and allied matters. 
One had found, for example, that the best 
form of aerial was one consisting of a strip 
of" Pix " aerial tape fixed round the outside 
of the roof with the lead-in taken between 

Fig. I.—Some of the types of car aerial which the Experimenters tried.  The most suitaVc 
Aould be found by experiment. 
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the top of the door and the door frame; 
another wreferred the zig-zag arrangement 
of insulated wire inside the roof, as men-
tioned above ; another had obtained good 
reception from a sheet of perforated zinc 
mounted underneath the wooden running. 
board on small insulators; another pre-
ferred a sheet of copper gauze (he had 
rather expensive tastes) fixed on the under-
side of the roof; yet another excellent 
arrangement was said to be obtained by 
means of a 12ft. length of insulated wire 
arranged as a V between the underside 
of the running-boards and the tail of the 
body, the lead-in being taken from the point 
of the V near the tail. For the last-men-
tioned arrangement it was claimed that 
interference was reduced due to the 
" dipole " system. Our " highly-technical" 
member who preferred this arrangement 
explained something about the fundamental 
wavelength of the interference being just 
above 7 metres, and said that the use of a 
half-wavelength aerial caused the inter-
ference to be cancelled out.  We others 
looked very knowledgeable, even if we 
were not quite clear on the technicalities, 
although somebody did say that it was 
improbable that the fundamental wave-
length would be the same for all cars. In 
the end, we came to the conclusion that it 
was best to try different aerial systems on 
each particular car, and this seemed to put 
a stop to further argument. Fig. 1 shows 
some of the suggested aerials. 

What Circuit ? 
When we came to discuss the most suit-

able type of receiver it looked as though 
trouble would start again, for although one 
" went for" a six-valve superhet with 
delayed and amplified A.V.C., another 
preferred a simple four-valve " straight" 
circuit without any of these" new-fangled" 
refinements.  In the end a compromise 
was struck by our agreement to try out 
a modification of the famous PRACTICAL 
AND AMATEUR WIRELESS "i5 SUE/Cilia "— 
A.C. version. with the addition of a simple 
farm of A.V.C. Nobody could give any good 
reason why this should not prove satis-
factory for reception of the local stations 

and lltlawieh, so that point was settled. 
The reason for deciding on the A.C. version, 
by the way, was that it was agreed that 
indirectly-heated valves were more robust 
than battery valves, and that they provide 
a greater degree of amplification.  In 
addition to this, it was considered that the 
A.C. circuit was more readily adaptable 

Fig. 2. —  Th is 
illustration shows the 
principal  points  at 
whir h  suppressors 
should be fitted to the 
engine. Connection of 
the two condensers 
varies slightly accord-
ing to the electrical and 
ignition equipment of 
the car, but the general 
arrangement shown is 
usually effective. Bet-. 
ter dynamo suppression 
can sometimes be ob-
tained by connecting 
the condenser to the 
positive brush. 
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that the set should be " joint property." 
That settled that point, and it was agreed 
that, in the first place, set and speaker 
should be separate. 
Then remote control ? If the object 

were to receive several stations the tuning 
knob must be either on the steering-wheel, 
or somewhere near it, Lut if we should be 

SUPPRESSOR  RES arRivcES 
25 1 CO NNECTE D IN 15 1/U LE MJS 

for use with the vibrator unit, which it 
had been decided to employ. 

Self-contained or Separate Speaker ? 
The next " spot of bother" arose when 

the question of whether or not the speaker 
should be built into the set or mounted 
separately, and also whether a remote 
tuning control should be employed. If the 
receiver and set were all in one unit, that 
unit would be fairly big, so that difficulty 
would arise in accommodating it in the 
" baby" Austin, which one of us was 
running—and it was a foregone conclusion 

_ 
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content with two or three programmes, it 
would be good enough to have the con-
denser knob beneath the dashboard, where 
it could be reached quite easily when the 
car were stopped. Temporarily, the matter 
was dropped, it being agreed that, if 
necessary, remote control cottld be added 
later. 
Well—we had intended to tell you some-

thing about the set, but as we have ex-
hausted the space placed at our disposal 
by the Editor, we must leave that until 
next week. 
Until next week! 

rMORE ABOlef a.V.C. 
(Concluded fro m last week's issue) 

ORDINARY A.V.C., whether of the 
simple or delayed type,!cannot coun-
teract the fading to a great extent. 

Fading and distortion would be noticeable, 
hut it is surely better to put up with 
reduced volume for a little while than to 
have the original volume restored, but with 
severe distortion. 
Delayed A.V.C. seems to have all the 

advantages and none of the snags.  By 
its use, the sensitivity of the receiver is not 
impaired, and the control will be more level 
the greater the delay. Care must be taken, 
however, to see that the last I.F. valve can 
deliver the voltage required without over-
loading, and it is, therefore, often necessary 
to apply only one fraction of the A.V.C. 
to this valve or even to operate it with 
fixed bias only. With this exception, it is 
best to control as many valves as possible, 
and in general at least two valves must be 
controlled. 
So far we have not considered the uses 

and valises of the decoupling condensers 
and resistances used in A.V.C. circuits. A 
glance.at any of the circuits will show t hat, 
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developed across the A.V.C. load resistance, 
there is not only a D.C. voltage but, super-
imposed on this, there is also an H.F. 
voltage. These H.F. voltages must not be 
allowed to reach the grids of the controlled 
valves and are, therefore, smoothed out 
by a condenser-resistance combination, in 
just the same way as we use a decoupling 
resistance and condenser in the anodes of 
amplifying valves to rremove hum, and 
prevent interaction and instability. 

The Main Object of Decoupling 
The primary object of the decoupling 

arrangement, however, is to introduce a 
time lag in the A.V.C. in order to reduce the 
effect of the modulation on the bias of the 
controlled valves.  The time constant 
obtained (which is a product of the values of 
the condenser and resistance) varies between 
one tenth and one fifth of a second, that is 
to say, the time taken to charge up and dis-
charge the condenser can be made to vary. 
In this way, the A.V.C. can be made very 
sluggish, or very fast. With a large time 

constant, and therefore slow A.V.C., inter-
station noise is greatly reduced became the 
set has been tuned from one station to 
another before the A.V.C. volts have been 
discharged.  A disadvantage that will 
be immediately apparent., however, is that 
quick fading will not be counteracted. On 
the other band, with a low time constant, 
even very quick fading (of the sort en-
countered on short waves) is easily con- . 
trolled, but the set becomes very sensitive 
immediately it is slightly off tune, and atme-
spheric noises are greatly amplified. 
It will be noticed that all the circuits 

given are for use in a superheterodyne 
receiver. , This is because, in a straight set, 
at least two, and preferably three H.F. 
stages, are necessary in order to be able to 
effect any control worth while. Certainly the 
voltage at the detector is much greater in a 
superhet than in a straight set.  Another 
disadvantage is that the tuning condenser 
preceding the detector may not be earth d 
except by the use of a special circuit which, 
in the case of a mains receiver at any 
rate, seems to introduce a good deal of hum, 
and extra screening is necessary. Also duo 
to the fact that the full H.P.  oltage is 
applied across the detector grid leak in a 
straight receiver, a much more etlicent 
H.F. filter is required than in a superhet, 
and the circuit again  becomes very 
complicated. 
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SupplyinA the 
Grid VoltaAes 
The Principles and Use of Grid Bias ; Making the 
Grid Negative or the Cathode Positive ; "Automatic" 

Bias for Battery Sets 

ALMOST every valve in a modern 
receiver requires grid bias, and 
problems sometimes arise concern-

ing the best method of providing the 
necessary negative potentials. In the case 
of low-frequency and power valves the 
negative bias is required in order to cause 
the valves to operate on the straight 
portion of the characteristic curve. For the 
benefit of those to whom these curves are 
still something of a mystery, it might be 
explained that the latter statement simply 
means that the valves must be operated 
in such a manner that they give pro-
portional amplification to signals of dif-
ferent voltage levels.  In other words, if 
the signal voltage is doubled, the output 
from the valve should be doubled, and 
so on. 

The Power Valve 
In nearly every instance the grid-bias 

voltage required by low-frequency valves 

is fixed, according to the H.T. voltage and 
the particular valve.  The supply of this 
(tapping G.B.2 in Fig. .1) does not often 
present any difficulty.  When the set is 
battery operated, and " automatio " G.B. 
is not provided, it is merely necessary to 
take a lead to a tapping point on the grid-
bias battery, the positive terminal of which 
is connected to H.T. —, L.T. — and the 
valve filament. The result is that the grid 
of the valve, which is joined to the G.B. 
battery through the secondary of the 
L.F. transformer, or through a grid leak 
when using R.C. coupling, is made negative 
in respect of the filament. A bias voltage 
of between 41 and 9 is generally required 
by battery-operated valves, and the appro-
priate figure for different high-tension 
voltages is given on the makers' instruction 
sheet. It is worth remembering, however, 
that it is always wise to use the highest 

possible  G.B.  voltage 
consistent  with  good 
quality.  This is because 
an increase in grid voltage 
results in a reduction in 
high-tension current, and so in a saving in 
upkeep costs. As an example, a typical 
high-efficiency small power valve passes 
6mA when the H.T. voltage is 120 and the 
bias voltage 4; by increasing the bias 
to 6 volts the current is reduced to less 
than 3 mA. And in many cases, when the 
valve is not called upon to deliver its maxi-
mum output, results are quite satisfactory 
when using the higher G.B. voltage. 

Positive Cathode 
The circuit shown in Fig. 2 is similar 

to that in Fig. 1, except that it is designed 
for mains operation,  irulieectly-heated-
cathode valves being used.  An entirely 
different method of biasing the valves is 
used, a resistance being included between 

Fig. I ((eft).— 
The bias circuits 
of atypical lour. 
vuloc  superhel. 

Fig. 2 (right).— 
Bias  arrange-
ments in a mains 
ciraiit  corres-
ponding to that 
shown in Fig. I. 

Fig. 3.—This circuit shows how " automatic'. bias can be provided 
for the output valve in a simple three-valve battery circuit. 

the cathode of the valve (which corresponds 
to the filament in a battery valve) 
and the H.T. — and earth line.  As 
will be understood, high-tension current 
flows through the resistance and from 
that to the cathode, and so on to the 
anode of the valve. In passing through the 
resistance a voltage-drop occurs, the extent 
of this being dependent upon the amount of 
current passing and the ohmic value of the 
resistance. As a result of the voltage-drop, 
the end of the resistance connected to the 
cathode becomes positive in respect of 
the earth line, to which the grid is " re-
turned."  In other words, the cathode is 
made positive; this is just the same as 
making the grid negative, because it means 
that the grid is made negative in respect of 
the cathode. This is a little point which is 
often misunderstood. 
The correct value of the bias resistance 
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is generally given in the makers' instrue. 
tions, but it can be calculated by dividing 
the voltage required by the anode current 
of the valve, and multiplying the result by 
1,000 (to change the current in m.1.1 to 
amps.). 

Detector Bias 

We can now turn to the other valves 
in the circuit.  Normally, the detector 
valve does not require a negative bias, 
but when a pick-up is used, and the valve 
is made to net as an amplifier, bias is 
necessary.  That is the reason for the 
tapping marked G.B.1 in Fig. 1, and 
the resistance marked R.4 in Fig. 2. The 
bias generally needed is about li volts, 
and for nearly all indirectly-heated Jetector 

valves this can be obtained by using a 
1,000-ohm bias resistance, as indicated in 
Fig. 2. It will be seen that, although bias 
is required only on " gram.," the resistance 
is permanently in circuit.  The point to 
observe, however, is that the grid leak is 
connected to the cathode and the pick-up 
to earth; in consequence, the grid is nega-
tive in respect of the cathode only when it is 
joined to the earth line through the pick-up. 
A parallel case is found in Fig. 1, where the 
grid is connected to the bias battery only 
when the radio-gram. switch is turned 
to the" gram." position. 

Variable-mu Bias 
With regard to the intermediate-fre-

quency and pentagrid valves shown in 
Fig. 2, a variable bias voltage is generally 

(cooriosied ove4eof) 



642  PRACTICAL AND AMATEUR WIRELESS February 13th, 1937 

SUPPLYING THE GRID VOLTAGES 
(Continued from previous pass) 

required so that the variable-mu properties 
of these valves can be employed. In both 
Fig. 1 and Fig. 2 it is assumed that the 
same bias voltage is to be applied to these 
two valves—and that is satisfactory in 
most cases.  Because of this, both grid 
circuits are joined together, although 
decoupled one frqm the other—by means 
of two .1-mfd. megohm resistances in Fig. 1, 
and by means of two 500-ohm resistances 
(R.1 and R.2) in Fig. 2. 
In the battery circuit, the variable bias 

voltage is obtained through the potentio-
meter connected between tapping G.B.3 and 
earth in Fig. 1; and by means of the 
varable resistance marked R.3 in Fig. 2. 
As the various resistances must not impede 
the free flow of high-frequency currents, 
they are by-passed by means of .01-rafd. 
non-inductive condensers in both circuits. 
Incidentally, it should be explained that the 
bias connections shown in Fig. 2 are not 
necessarily complete, because they are 
sometimes coupled with the potentiometer 
circuit employed to feed the screening 
grids of the valves. This does not affect 
the basic circuit, however. 

" Automatic " Voltage 
It is frequently considered desirable to 

use " automatic" grid bias in a battery 
receiver, the bias being obtained by the 
voltage-drop across a resistance, as it is in 
the mains circuit. This is easy enough where 
the low-frequency valve is concerned, but 
there are many difficulties which arise when 
variable voltages are required for variable. 
inn control. In fact, when there is more 
than one valve which requires a variable 
G.B. voltage, the problem is well-nigh 
impossible of satisfactory solution.  But 
when there are no variable-mu valves, or 
even when there is a single one which 
passes a small current by comparison 
with the other valves in the receiver, the 
matter is not generally unduly complicated. 
Fig. 3 shows the skeleton circuit of a 

" non-variable-mu " H.F.-Det.-Pen: re-
ceiver in which " automatic " grid bias is 
obtained by means of the fixed resistance 
included between the H.T.— and L.T.— 
terminals. The object of this resistance 
is to provide a voltage-drop in exactly 
the same manner as do the bias resistances 
in Fig. 2. An important difference is that 
the H.T. current for all of the valves passes 
through it, instead of the current for one 
valve only. Thus, the value of the resist-
ance must be calculated by dividing the 
required G.B. voltage by the total H.T. 

current and multiplying the result by 
1,000. As an example, it can be assumed 
that the H.T. currents quoted by the 
makers as being required for the valves 
are: 5 mA, 2mA and 10mA respectively, 
or 17 ntA in all; also that the bias voltage 
required for the output valve is 4}. This 
means that the correct value for the resist-
ance is approximately 260 ohms.  In 
practice, a 250-ohm component would be 
used, as being the nearest standard rating; 
this would be perfectly satisfactory because 
a small amount of tolerance is permissible 
due to the fact that the resistance is partly 
self-compensating. 

Bias Resistance 
It should be noted in passing that the 

Fig. 4.—A method of obtaining fixed and variable bias 
" automatically.- There are disadvantages in this arrangement 

and 1/use are described in the text. 

bias resistance is shown as being by-
passed by 425-mfd electrolytic condenser. 
This is not absolutely essential, but it 
allows free passage of low-frequency 
currents,  so  preventing low-frequency 
instability. Another point is that when 
considering the current passed by the 
various valves and the bias voltage re-
quired, these are taken at the maxiumm 
H.T. voltage, since the makers do not 
normally quote the H.T. current at other 
voltages.  A slightly higher degree of 
accuracy would be obtained by taking 
the figures which apply at the particular 
H.T. voltage used, but the beginner might 

have some difficulty in finding this, since 
it would involve either the taking of 
measurements—by means of a milliam-
meter—or  finding  the actual  figures 
from the characteristic curves of the 
valves. 
When the bias resistance required does 

not approximate in value to that of a 
standard component, or when it is desired 
to over-bias the valve on weak signals, 
it is generally satisfactory to employ a 
variable resistance and regulate this to 
the highest value possible without intro-
ducing distortion. 

" Automatic " Variable-mu Control 
If it were required to use variable-mu 

control  in  the  circuit 
shown in Fig. 3, fairly 
satisfactory  results  could 
be obtained by following 
the connections given in 
Fig. 4. A potentiometer is 
used in place of the fixed 
resistance, the slider being 
connected to the grid circuit 
of the first valve, in a 
similar manner  to  that 
shown in Fig. 1. There 
are a few difficulties here, 
however;  first,  because 
250-ohm potentiometers are 
not generally available. This 
objection could be met by 
using a 500-ohm potentio-
meter in parallel with a 
500-ohm fixed  resistance, 
or, better still, by using a 
50,000-ohm  potentiometer 
in parallel with a 250-ohm 
resistance.  In both cases 
the  ,tapping  of  the 
potentiometer  would  be 
used to feed the variable-
mu valve. 

The second objection is that as the bias 
applied to the first valve is varied the anode 
current of that valve is also varied.  The 
means that the current passing through 
the resistance, and hence the voltage. 
drop across it, is caused to change as the 
volume control is operated. In turn, this 
results in a variation of the bias applied 
to the low-frequency valve. Provided 
that the change in current is confined to 
2 or 3 mA—and it usually is—this need not 
be considered as a serious disadvantage, 
because the change in bias to the output 
valve would not vary more than a small 
fraction of a volt. 

New Photographic Services for the 
U.S.S.R. 
WE understand that the Soviet Union 

intend to put into operation, during 
the present year, seven new telephoto-
graphic transmission lines.  It will then 
be possible to transmit to Moscow over 
the radio and telegraph any diagrams, 
portraits, drawings and other documents 
from Alma-Ata, Tashkent, Sverdlovsk, 
Baku, Tbilisi (Tiflis), Irkutsk and Khaba-
rovsk. By the end of the year new powerful 
television centres will be opened in Moscow 
and Leningrad.  In both these cities 
apparatus will be installed for general 
demonstrations of television programmes 
on a screen the size of a postcard. The 
television centre in Moscow will be equipped 
with powerful ultra-shOrt-wave transmitters 
intended for the demonstration of entire 
performances  and  sound  films.  At 
the same time, the output of high 
quality television receivers will be com-
menced. 

:ITEMS OF INTEREST: 

Interference by Medical Apparatus 

ONE of the worst forms of interference 
which is troubling manufacturers of 

television receivers is that caused by 
medical diathermic apparatus.  This 
apparatus is actually a small transmitter 
working on a wavelength similar to that 
used for television, which radiates energy 
for curative purposes. A stray radiation 
from a powerful apparatus can be picked 
up by a television receiver a hundred 
yards away, and manifests itself in the 
form of a wide band with black serated 
bars or edges, which occupies about two-
thirds of the total screen. At the present 
time nothing can be done at the receiver 
end to minimise this interference, other 

than to move the aerial to a more favourable 
position. 

Extending Ultra-short-wave Sound 
Transmissions 

A PROJECT', is afoot whereby the 
ultra-short-wave sound transmissions 

which have proved of such excellent 
quality may be extended. Tests are to be 
undertaken to see whether one or more of 
the normal B.B.C. sound transmissions can 
be radiated from an ultra-short-wave 
transmitter at Broadcasting House, or, 
alternatively, use the equipment installed 
at Alexandra Palace. This will give those 
people with ultra-short-wave sound sets an 
opportunity of listening to first-class 
quality reproduction.  If this experiment 
proves successful, it is possible that other 
ultra-short-wave radio transmitters will 
be established in the provinces, and these 
can then eventually be used in the various 
regions where television stations arc to be 
erected. 
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Good Out of Scotland! 
I WAS wrong when I said that 
1 few good things came out of 
Scotland. I must withdraw that. I 
have learned better and must apologise 
to my Scottish friends for straying 
in my technical juvenescence from 
the paths of rectitude and veracity. 
I am caused so to retract my remarks 
because I read in the paper that at a 
meeting of schoolboys they unani-
4nously decided to ask the B.B.C. to 
ban crooning.  There's perspicuity 
and perspicacity for you! An English-
man (note, my dear Scots, the subtle 
distinction between Englishman and 
Britisher) is well past the age of 
maturity before he realises that croon-
ing is a bum art, as our Yanks would 
say.  My thanks also to many Scots 
who have sought to complete my 
education by telling me how little 
I know about history.  But, then, 
what do they know of Scotland 
who only Scotland know?  I have 
not had one letter from a Scot resident 
in England; they evidently when in 
Rome do as Rome does, and forget 
. their hatred of the English which is 
manifest from so many of their letters. 
The Coronation Not to Be Televised 

AFTER all the fuss and bother 
about televising the Coronation, 

I learn that it has been decided not 
to do so. Why ? Are there technical 
difficulties in the way ? Are not the 
television engineers equal to this 
simple task?  Are there political 
reasons against it? I am all against 
national flummery, and am fixed in 
my belief that this country has had 
far too much of it in the past five 
years, but a Coronation only happens 
once or twice in a lifetime, and 
therefore does not come within that 
classification. 
One critic ingenuously remarks in 

supporting the B.B.C.'s policy in not 
televising it, that it would only appeal 
to those lookers living in London, 
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oda 14 
and  they  are 
within a twopenny 
bus ride of the 
ceremony  itself. 
This critic does 

not deserve a hat through which to 
talk. Old people are wiser to-day than 
to wish to be herded about like cattle 
in a field to watch a ceremony 
which may not last many minutes 
from their point of observation. 
They would prefer to watch the 

ceremony from the comfort of their 
own homes, and with the additional 
advantage that they would see flashes 
from various points of the Coronation 
course. Is it, therefore, part of a plan 
to drive the public to see the Corona-
tion in order to attract the largest 
crowd possible?  That is, indeed, 
a very laudable object,  for His 
Majesty's subjects are anxious to 
demonstrate their loyalty and fealty. 
I am considering elderly folk who 
would love to be present, but do not 
feel equal to the crush ; or perhaps it 
is that the authorities feel that there 
are not sufficient television sets in 
operation to make the broadcast 
worth while. Here again, the actual 
number of sets in use would not be 
a true index of the number who would 
actually see the programme.  If 
there are only 5oo television sets in 
use in London,  at least 25,000 
people would see the programmes. 
I hope it is not too late for the 
authorities to change their mind. 

Longevity of Volume Controls 

A.B., of Parkstone, referring to my 
grouse about volume controls, 

mentions one for which he paid 
9s. 6d., and which he fitted five years 
ago to the A.C. Super SiAty.  It 
has never been removed from the 
set, he says, and it has never given 
any trouble. It does not crackle and 
works as smoothly and silently as 
when it was new. 

Tempo Rubato FROM a daily paper: " Tempo 
Rubato  I may perhaps be 

permitted to remind you is robbed 

or stolen time, meaning a slight 
deviation to give more expression by 
retarding one note and quickening 
another, but so that the time of each 
bar is not altered in the whole. 
... In a book on symphony published 
in 1916 I discovered this definition 
of rhythm: ' The swing or lilt of the 
music; certain movements, as, for 
example, the first allegro in Beet-
hoven's Seventh Symphony, are much 
more rhythmic than others.'"  I 
am glad to know this, as a journalistic 
friend of mine with a few stock clichés 
would have said. The correspondent 
who sent me the above cutting says 
that jazz bands give him the im-
pression of a blacksmith's shop in 
the middle of the Zoo. What an insult 
to a blacksmith's shop in the middle 
of the Zoo. 

Television Inventions 

NOW is the time for the enthusiast 
to try his hand at television. I am 

very intrigued with the experiments 
which apparently may be undertaken 
in the field of mechanical reception, 
and I have had one or two shots at 
it myself.  I must admit I have not 
been very successful, but it would 
be interesting to know whether any 
readers have tried experiments in 
this direction, and if so, with what 
results.  The cathode-ray apparatus 
is expensive, and no doubt this 
prevents many from trying their 
hand at building a receiver.  The 
original disc receiver, such as we 
used for 30-line pictures, is definitely 
out of the question. But what about 
combinations of discs, or lenses and 
discs, or even the mirror-drum plus 
disc?  The fact that one of the 
television systems has a definition 
of 240 lines leads one to suppose that 
some form of multiplier (eight times 
the original 30 lines) should give 
some results, although admittedly, 
when trying to get the interlaced 
type of picture with a definition of 
405 lines there may be complications. 
I should like, however, to hear from 
amateurs who have tried to do 
something about this. 
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New Gramophone Records NO doubt hundreds of experi-
menters are interested at the 

announcement that the sound-on-film 
method of recording for home use 
has now been perfected, and that 
before very long the apparatus will 
be on the market. I understand that 
a complete all-wave radiogram will 
be sold at about 30 gns., and that 
the records will cost about los. 6d. 
and 2I5.,  the former playing for 
about half an hour, and the latter for 
an hour. The material is not standard 
cinema film, but a special material 
which is much cheaper to produce, 
but the ordinary method of repro-
duction (via a photo-electric cell, 
etc.) is employed.  If the amateur 
can do his own home-recording on 
this arrangement (direct from the 
radio programmes) I can see some 
interesting possibilities.  I can also 
see some drawbacks, but perhaps I 
had better not mention these.  We 
shall, at least, be able to record the 
whole of the Saturday Music Hall 
programme (when all of it is worth 
recording) and listen to it on Sunday 
and on the other days when uplift 
programmes are in force. And how 
fine to be able to listen to a com-
plete opera, without surface or back-
ground noises. 

Interesting History MR. E. J. CRAKER, of South 
Norwood,  wonders  if any 

reader can dig up anything prior to 
the following extract from Addison's 
Spectator No. 241, Dec. 6th, 1711 : 
" Electric  Telegraph  Anticipated. 
Strada, in one of his effusions, gives 
an account of a chimerical corres-
pondence  between  two  friends 
by help of a certain lodestone, which 
had such virtue in it that if it 
touched several needles, when one 
of the needles so touched began 
to move, the  other, though at 
never so great a distance, moved 
at the same time and in the same 
manner.  He tells us that the two 
friends, being each of them possessed 
of one of these needles, made a kind 
of dial plate, inscribing it with the 
four-and-twenty letters in the same 
manner as the hours of the day are 
marked.  They then fixed one of 
the needles on each of the plates in 
such a manner that it could move 
round without impediment, so as to 
touch any of the twenty-four letters. 
Upon separating from one another 
into distant countries, they agreed 
to withdraw themselves punctually 
into their closets at a certain hour 
of the day, and to converse with one 
another by means of their invention. 
Accordingly, when they were some 
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Speaker Connection 
WHEN a constructor converts his 

battery receiver for all mains 
operation he often wishes to retain the 
speaker that was used in conjunction with 
the battery valves.  Although it is possible 
tliat the speaker would give satisfactory 
results when connected in the anode circuit 
of the mains output valve, it is unsafe to 
make this connection in all cases.  Small 
permanent magnet speakers designed for 
use in conjunction with battery type valves 
usually have a small output transformer 
attached, and the primary of this is 
designed to carry an approximate maximum 
current of 30 mA. Mains pentodes and 
power valves have a higher consumption 
than 30 mA, however, and therefore the 
transformer primary winding is liable to 
burn out if connected direct to the speaker 
sockets. 

Parallel Connection 
IF a small speaker of this type is to be 
A used, the safest procedure is to 
connect an L.F. choke having an inductance 
of 20 to 30 henries and a current carrying 
capacity in excess of the mains valve 
consumption in place of the speaker.  The 
valve anode end of this may then be 
connected via. a 2-tqfd. condenser to one 
of the speaker leads, with the other speaker 
lead connected to H. T.—. Apart from 
the damage which direct connection is 
likely, to make to the speaker transformer, 
the output rake can also be damaged due 
to the application of screen voltage after 
the anode circuit has been broken. 

Pentagrid or Triode-Hexode ? 
THE  triode-hexode  valve is very 

commonly used as a frequency 
changer nowadays, but it does not seem 
to have ousted the pentagrid. It is claimed 
that the triode-hexode is more efficient than 
the pentagrid and that it is also more 
suitable for use in short-wave receivers. 
In short-wave sets it is advisable to use the 
triode-hexode if it is desired to tune below 
approximately 16 metres, but above this 
wavelength the pentagrid is quite as 
effective in practice.  Although it is 
customary to tune the oscillator grid circuit 
of the pentagrid and the oscillator anode 
circuit of the triode-hexode, both valve types 
will work with either the grid or anode 
circuit tuned, and they may be interchanged 
without altering the wiring of the valve-
holder.  Experimental work is therefore 
very easily conducted.  When substituting 
a pentagrid for a triode-hexode permanently, 
however, the anode and screen voltages 
should be carefully checked. 

hundred miles asunder, each of them 
shut himself up in his closet at the 
same time appointed and itrune-
diately cast his eye upon his dial 
plate.  If he had a mind to write 
anything to his friend, he directed 
his needle to every letter that formed 
words which he had occasion for, 
making a little pause at the end of 
each word or sentence to avoid 
confusion. The friend, in the mean-
while, saw his own sympathetic needle 
move itself to every letter which 
tnat of his correspondent pointed at. 
By this means they talked together 
across a whole continent, and con-
veyed their thoughts to one another 
in an instant over cities or mountains, 
seas or deserts." 

All Waves W HY is it that several of those 
listeners who have recently 

bought all-wave receivers say that 
short-wave reception is unsatisfactory ? 
We amateurs who have been using 
short-wave sets for many years merely 
chuckle, but I am afraid that we 
often miss the B.C.L.'s point of view. 
First and foremost is the fact that 
we know how to operate a short-
waver; how to turn the knob very 
slowly;  how to recognise a tele-
phony transmission as it is tuned in; 
and when to turn the tuning knob 
backward again after a transmission 
has been " passed." 
Another point is that we have 

learned that certain wavelengths are 
more productive of good signals at 
certain times of day. For example, 
the 19-metre band is generally best 
during daylight.  Near dusk the 
25- and 31-metre bands are better, 
whilst late at night, signals generally 
" come over" better on wavelengths 
from 30 metres upward. 
The listener who is accustomed to 

medium- and long-wave reception 
only is inclined to expect too much. 
He thinks that because signals from 
all over the world can frequently be 
received at excellent strength, recep-
tion should be as reliable as that from 
the local station. He also overlooks 
the fact that interference is more 
noticeable—especially if a suitable 
aerial system is not employed—without 
appreciating that if "wanted " short-
wave signals travel better than those 
on the higher wavelength, the " un-
wanted " signals must behave some-
what- similarly. A little patience 
and practice in tuning, combined 
with the use of one of the many anti-
interference aerials, would do much 
in showing many of those who are 
inclined to decry short-wave reception 
that they are blaming the set instead 
of themselves. 
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THE TIME BASE 
The Theoretical Considerations and Practical Methods of Assembling this Section of 

the Television Receiver.  By W. J. DELANEY 

THE most fascinating section of the 
complete television receiver is un-
doubtedly the time base, as it is 

this which gives to the spot on the screen 
of the cathode-ray tube the correct move-
ment to trace out the complete picture area, 
generally referred to as the " format " or 
" raster."  Under the present system two 
different types of movement are required. 
For the Baird system the spot must travel 
from the top left-hand corner of the screen 
across to the right, return to the left-hand 
aide at a point slightly lower and travel 
across  beneath  the  preceding  course. 
This process must be repeated so that a 
complete picture format. is built up con-
sisting of 240 lines, one below the other 
(Fig. 1), and 25 of these complete picture 
areas must be completed each second. 
The distance traversed by the spot (and 
which forms a line owing to persistence of 
vision and slight time lag in the fluorescent 
material from which the screen is made up) 
must be adjusted by means of the time 
base so that the complete area possesses 
a ratio of four horizontal to three vertical, 
and there must be 25 picture traversals 
por second. 
With the EM.I. system, however, two 

separate frames are built up. each of 202.5 
lines, and these are interlaced. This means 
that the spot first travels along as in the 
Baird picture, but when it returns to the 
left-hand edge of the picture it drops 
lower than in that system. If the lines were 
numbered we should find that the first 
traversal would be on line number 1, but 
the next would be on number 3, and the 
next on 5, and so on. When the format is 
completed, the spot returns to the begin-
ning of the space where line number 2 
should be, and when this is completed the 
next line is in position number 4. Thus the 
complete picture is built up of 405 lines 
and the frequency of the complete picture 
is also 25 complete frames per second. 

Trigger Circuits 
The movement of the spot is caused by 

potentials applied to two sets of plates, 
arranged in pairs at right angles to each 
other inside the cathode-ray tube, and the 
electron stream passes between these. The 
I 
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function of the time base is to apply 
necessary varying potentials to the de-
flecting plates, as they are called, and thus 
there must be four separate outputs in the 
time base, each working correctly in order 

The G.E.C. Television Receiver. Note that 
the panel controls are reduced to a minimum, 
and a protecting cover is provided for the 

end of the C.R. tube. 

to give the spot its correct movement. 
This is carried out, in its simplest form, by 
the discharge of a condenser, and there are 
in use at the present time two separate 
systems for effecting the movement. The 
more usual system employs a gas-discharge 
tube, or gas-filled relay, between the anode 

Iosom men 
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Fig. 1.—The above diagram shows how the picture area of th.: 
Baird System is built up. in a regular manner.  Each line is 
formed immediately below the pteceding one, and it is daimed that 
the alternative system shown in Fig. 2 avoids flicker.  The dotted 
line shows the course of the spot in its return to the commencenwat of 

the picturi area. 
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and cathode of which is connected a fixed 
condenser.  When a voltage is applied 
across the condenser it commences to 
charge up, and at a certain value, it dis-
charges across the relay or discharge tube. 
The gradually rising voltage is applied to 
the deflecting plates, and naturally the 
capacity of the condenser is critical, as it 
is this which governs the time taken to 
reach a certain value, as well as the 
maximum voltage which is obtained. 

Hard Valves 
The above description is necessarily brief 

and non-technical, but it describes the 
function sufficiently well to understand the 
complete time-base circuit. An alternative 
system is the subject of a patent taken 
out by the Cossor Company, and in place of 
the gas-discharge tube an ordinary wireless 
valve is employed.  This consists of an 
ordinary H.F. pentode which is used ill 
conjunction with an ordinary triode. The 
condenser is connected between anode anti 
cathode of the triode valve, and the grid 
of this valve is joined to the anode of the 
pentode.  The anode of the triode is also 
connected to the grid of the pentode. When 
the condenser is totally discharged the 
cathode of the triode (which is connected 
to the anode of a further valve in the time-
base circuit) receives the same voltage as 
its anode.  As the condenser commences 
to charge the voltage on the cathode of the 
triode drops with the changing difference 
in potential across the condenser, and as 
soon as it reaches a value slightly positive 
compared with the grid anode current will 
commence to flow. This in turn causes the 
anode voltage to fall and the pentode 
receives a corresponding negative potential. 
The effect of this is to speed up the rate 
of discharge, and consequently this circuit 
works very rapidly, and is slightly cheaper 
to construct than the gas-discharge type. 
It is true that certain additional valves are 
needed in the hard-valve time base in 
order to obtain maximum results, but these 
compare with the push-pull valves generally 
employed to obtain a balanced output in 
the gas-discharge circuit, and it will be 
found that the general cost of construction 
is lower, and the efficiency is higher, when 
the correct values of the various components 
and the correct working voltages are 
obtained. 

Constructional Details 
The circuits briefly described above have 

to be duplicated for the two sets of plates, 
and naturally it is imperative to avoid 
interaction  between  the  two sections. 
They may be built end-to-end, or side by 
side with a fair separation to avoid inter-
ference between leads and components. It 
is also necessary to use separate voltage 
supplies for certain of the valves to avoid 
interaction and other defects. The section 

5 
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FL?. 2—How the lines are interlaced to build up the screen in 
th: case of th: Marconi-E.M.I. transmissions. 
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which controls the line movement must 
be built with a very low capacity to earth. 
and therefore if a metal chassis is employed 
some care is necessary to ensure that con-
densers and leads are kept well clear of 
the surface. Failure to do so will shorten 
the length of the line traverse. A number of 
adjustable controls will have to be fitted, 
although certain of these may be arranged 
so that they are convenient to adjust when 
the circuit is first put into operation, when 
they may be left alone until some change in 
valves or other components renders it 
necessary to readjust them.  Of these 
there will be the line amplitude and line 
frequency, as well as corresponding controls 

on the picture side.  There may be an 
additional control to regulate the input 
from the radio receiver, unless a gain 
control is fitted in the I.F. circuits to 
regulate the signal strength.  A switch 
will have to be fitted to make the necessary 
change in condensers for use on the two 
systems of transmitting, although when the 
B.B.C. adopt a single system this adjust-
ment will be avoided. The leads from the 
time base to the cathode-ray tube should 
be kept as short as possible, and if a hori-
zontal tube is desired the mounting for it 
should be on the time base 80 that the 
holder for the tube is in a convenient 
position for the connecting leads.  A 
better scheme is to mount the tube holder 
in the centre of the chassis, between the 
two time-base circuits, when all leads will 

be rendered much shorter, and the tube 
will be easier to mount. This will mean, 
however, that a mirror or similar reflector 
will have to be fitted inside the lid of the 
cabinet in order to view the picture on the 
end of the tube, and if you are working to a 
published circuit, the connections to the 
deflecting plates will have to be reversed 
as the mirror reverses the picture. A final 
point, which may eventually be avoided, is 
that a shelf or screen should be placed above 
the time base so that the valves are not 
rendered visible through the glass of the 
cathode-ray tube.  The silvered surface 
of the valves may catch outside lights and 
cause brilliant patches of light in the 
picture. For this purpose certain modern 
tubes are blackened or enclosed in a metal 
screen. 

This Standard Question W ITHIN the last few weeks 
all sorts of rumours 

have been heard concerning 
t he possibility of the Television 
Advisory Committee coming to 
a decision with reference 
to the choice of a single standard for 
television transmissions from Alexandra 
Palace, Unfortunately, confusion has arisen 
because some writers have used the word 
" system " for " standard." Either of the 
two systems now employed by the B.B.C. 
is capable bf working on any given single 
standard, so that the companies concerned 
do not enter into the problem in the strict 
s'.-nse of the word.  That a standardised 
form of signal would be a material benefit 
no one will gainsay, but any hasty or 
premature choice may cause difficulties. 
For example, Germany has been radiating 
signals for three years now with their 
experimental service, and the standard 
employed  is 180 lines, scanned 'pro-
gressively with a picture speed of 25 per 
s-cond.  The authorities responsible for 
television development, in, that country 
are still uncertain as to the wisdom of 
making a final choice for any nation-wide 
service. Again, in France, the same situa-
tion exists, while in America where con-
tinuous experiments are being under-
taken, most of the demonstrations have 
been staged on a 343 line definition basis, 
the scanning being interlaced. The latest 
news from that continent, however, sug-
gests that the R.M.A. are keen on choosing 
441 lines, this figure being recommended 
to the Federal Radio Commission. 
A certain measure of economy in pro-

duction costs will be effected when the time. 
base generator is only called upon to pro-
vide a single type of potential variation 
at the given line and frame speeds, but 
apart from that the present-day television 
receiver will need no alteration.  In 
addition, the Television Advisory Com-
mittee have stated publicly that no question 
of receiver obsolescence will become evident 
for a period of at least two years. One of 
the main ideas behind the choice of a single 
standard is to provide the B.B.C. with 
more studio accommodation.  In any 
case, it seems certain now that no public 
announcement will be forthcoming until 
after the Coronation. The televising of this 
pageantry is expected- to give the B.B.C. 
service an enormous fillip, and receiver 
sales should reach unprecedented figures, 
while the home construction of sets will be 
a material factor which is sure to increase 
the number of viewers at that time. 

Useful Suggestions 
X an effort to maintain and, if possible. 
increase public interest in television, 

several reasonable suggestions have been 

N E W 

Television Notes ! 
made. One of these is that there should be 
a "floating" daily period which would 
enable events (outdoor or studio) to be 
televised when the time of occurrence does 
not coincide with the normal hours of 
transmission. This would be most valuable, 
for the producer could plan some extremely 
interesting items either of local or wide-
spread application.  Yet another scheme 
proposed is the radiation of a simple still 
picture, say, a geometric figure, at certain 
stated daily periods so as to allow experi-

In this Marconiphone television receiver a vertical tube 
is used, and the image on the end of the tube is viewed 

in a mirror. 

mentors and manufacturers to carry out 
iniportant tests. A signal of known constant 
modulation levels is most useful for this 
class of work, for very frequently adjust-
ments are made to sections of the apparatus 
because of picture changes which are 
attributed to the receiver, when all the time 
this is happening at the transmitting end. 
This is particularly noticeable in film trans-
missions where changes in the density of 
the pictures necessitate careful adjustments 

in control levels in order to giCe 
the required degree of modula-
tion. 

Installation Problems 

EACH company now market-ing television receivers has 
built. up an efficient department of service 
and installation engineers to deal with any 
problems likely to arise in connection with 
equipping homes with television receivers. 
While a certain number of difficulties were 
anticipated, they have net been so numerous 
as at first expected. This is largely the 
result of careful research into aerial design, 
coupled with the development of various 
types of efficient feeder cables. In some 
eases a dipole aerial is used with a form of 
Zepp connection made up as an efficient 

signal frequency transformer to 
give the necessary impedance 
matching between the aerial and 
the feeder line to the receiver. In 
other cases a simple dipole, with 
a flexible twin wire from a split 
centre point, has been all that is 
required in order to ensure maxi-
mum signal pick-up from the 
Alexandra Palace  transmitter, 
coupled with the highest signal-
to-noise ratio. This simple type 
of installation is sufficient in 
those residential areas on fairly 
high ground well away from any 
main road traffic.  In other cases 
a single strand metal - screened 
feeder has to be employed, the 
centre air-spaced copper conduc-
tor constituting the signal feed, 
while the screening is earthed and 
acts as the second connection. 
Inside aerials provide adequate 
pick-up in some cases, and so 
simplify installations very 
materially, but in others sufficient 
height has to be achieved by wing 
a mast fixed to the main chimney 
breast or alternatively, positioned 
in the garden. With the aerial 
attached to the top of the mast 
no difficulty is experienced.  In 
every case, however, it is advis-
able to link both aerial and set 
by the transmission cable taken 
over the shortest possible route, 
with very sharp bends or unto-

ward kinks carefully avoided.  Damage 
to the feeder cable will reduce very materi-
ally the signal-to-noise ratio. 

NEWNES' TELEVISION AND 
SHORT-WAVE HANDBOOK 

36 or 4/0 by post t rom 
GEORGE NE WNES, Ltd.,  Tower  House, 

Southampton  Street,  Strand,  London,  W C.2. 
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Screening Heater Leads 
HAVE found flexible gas tubing excellent 
for screening heater leads and H.T. 

leads in A.C. mains receivers.  Its great 
advantage is that one can get twin flex or 

Using flexible metallic tubing for screening 
heater leads. 

METAL 
- CHASSIS:-

FLEXIBLE 
GAS TUBING 
SOLDERED TO 

'  CHASSIS.. 

several H.T. leads through it at the same 
time; also, it is very strong and can be 
fixed down by straps of metal or even sol-
dered to a metal chassis.  Care must be 
taken in cutting to have the ends quite 
smooth.  I have found that tinning them 
with a liberal coating of solder finishes off 
the ends nicely. Another use is as a pro-
tector for accumulator leads from acid 
spray while charging is in progress.— 
JAMES CERYSTAL (Edinburgh). 

Making Cheap and Efficient Stand-
off Insulators 

GLASS, being one of the best of insulating 
materials, was chosen to form the 

supporting pillars for the home-made stand-
off insulators shown in accompanying 
sketches.  A length of ordinary test tube 
(stocked by most chemists) was procured 
fiw the purpose, and cut up into short 
lengths. 
The main difficulty was to find a suitable 

method of fixing the tube to the baseboard, 
and also securing the terminal at the top. 
This was accomplished by means of ordinary 
sealing wax, a few burnt out fuse-bulbs, 
and the bracket type of holders shown in the 
sketch. 
First of all, the glass bulbs of the fuses 

were broken, and the remnants of glass and 
cement cleaned out with a small file, thus 
leaving small hollow screw caps. 
To make an insulator, take one of these 

caps, place into it a small quantity of 
sealing wax and heat until melted.  The 
glass pillar is then inserted and held vertical 
until the wax has set. The terminal at the 

THAT DODGE OF YOURS! 
Every Reader of "PRACTICAL AND 

AMATEUR  WIRELESS"  must  have 
originated some little dodge which would 
int   other readers. Why not pass it on 
to us ? We pay ZI-10-0 for the best wrinkle 
submitted, and for every other item published 
on this page we will pay half-a-guinea. Turn 
that idea of yours to account by sending it 
in to us addressed to  Editor, " PRAC-
TICAL AND AMATEUR WIRELESS," 
George Newnes, Ltd., Tower House, South-
ampton S  , Strand, W.C.2. Put your name 
and address on every item. Please note that 
every notion sent in must be original.  Mark 
envelopes "Radio Wrinkles."  Do NOT 
enclose Queries with your Wrinkle. 

LIN ,•••0.11/1   

top is fixed in a similar manner, but in 
this case a small plug of tinfoil is first pushed 
in to prevent the wax running down the 
glass tube. The insulator is then complete, 
except for screwing it into its holder, 
which in turn is screwed to the required 
position on the baseboard. 
Stand-off insulators made in this fashion 

will be found quite 
efficient, and, pro-
vided  the  glass 
pillars are not too 
short, there should 
be  no  unwanted 
capacity  effect 
between  the  ter-
minal  and  metal 
fixing  holder.  It 
may,  however,  be 
found preferable to 
use  bakelite-type 
holders  in  place 
of the metal ones 
shown,  and,  of 
course,  the  glass 
pillar  could  be 
cemented  directly 
into them if desired. 
When soldering con-
necting  wires  or 
small  components 
to the tag of the 
insulator, a piece of 
damp cloth should 

TERMINAL 

PIECE OF 
GLASS 
TEST TUBE 
SHOWING 
TIN • FOIL 

Pi UG 

BASS OF 
OLD FUSE 

BULB 

A simple 

SUGGESTED GROOVING OF 
TUBE FOR RIB EFFECT 

COMPLETED INSULATOR 

A method of making small stand-off insulatora 

be held  against  the  terminal  and 
glass tube to prevent the wax melting. In 
any case, the latter will soon re-set hard as 
soon as the connection is made. 
A suggested rib effect may be obtained 

by heating the glass test tube (before con-
structing the component, of course) in a 
blow-pipe flame, and slightly stretching the 
tube when at melting point, the different 
points being treated in turn, a shape on the 
lines of that shown in the sketch being thus 
obtained.—R. L GRAPER (Gillingham). 

A Simple Morse Recorder AN easy way to learn the Morse code is 
to listen to one of the slow-sending 

amateur Morse transmitters and then to 
tap out a fictitious reply (having the tapper 
joined in series with a Morse recorder and a 
battery), afterwards comparing the record 
on the paper with the reply. 
A simple Morse recorder is shown in the 

accompanying diagram, and the sizes can 

Morse recorder for practice purposes. 

be arranged to meet personal requirements. 
The parts required for making the recorder 
are: a thin piece of springy steel to which is 
attached a pencil-holder removed from an 
old pair of comprmses; a spool of paper; 
a strong electro-magnet; two terminals; 
a pencil; some wire and a slow-running 
electric motor, which can be mounted on 
the baseboard, as shown. 
The paper is made to travel from spool A, 
over a shelf, on to spool B by means of the 
electric motor. The Morse is recorded, by 
having the pencil pressing gently against 
the paper (the pressure being applied through 
the springy steel arm). The electric motor 
is then allowed to run, the pencil traces a 
continuous line along the moving surface 
of the paper. Any current flowing through 
the electro-magnet attracts the steel arm, 
lifting the pencil off the paper and, dis-
continuing the line until the current ceases 
to flow in the electro-magnet. Thus a short 
blank will represent a dot, and a long blank 
a dash.—Jourr McLEon (Edinburgh). 
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IF a receiver not fitted with automatic volume control is detained, the volume 
of sound increases. It is by listening 

for maximum volume that the set is 
correctly tuned to the wanted station. 
Due to the fact that the selectivity of the 
H.F. and detector stages of h straight 
receiver is not so great as that of the I.F. 
stages of a superhet,  slight detuning, 
providing it does not introduce inter-
ference from a station of nearby wave-
length to the wanted station, will not cause 
audible distortion. 
Where A.V.C. is fitted, however, the 

action of the circuit tends to keep the 
volume in the loudspeaker at its original 

F:g. 1.-Diagram of carrier wave and audio-frequfncies, showing correct 
(A), and incorrect (X) tuning points. 

level on detuning. Aural tuning is, there-
fore, very difficult, and often quite im-
possible. 

Carrier Wave and Side bands 
It is well known that the received 

signal consists of a carrier wave on which 
arc superimposed the audio frequencies 
constituting the transmission.  The fre-
quency of the carrier wave, of course, 
determines the wavelength of the station, 
and, as such, does not vary in frequency, 
and is, furthermore, 
in'audible. The 
audio frequencies, 
which are known as 
sidebands, are 
spaced equally on 
each side of the 
carrier wave by an 
amount equal to 
the  transmitted 
no t o concerned. 
For instance, the 
frequency  of  a 
particular note may 
be 5,000 cycles per 
second,  and this 
frequency, because 
it is an alternating 
current, must ap-
pear on either side 
of the carrier. 
The carrier wave 

is thus the centre of the group of frequencies 
comprising the transmission, and it is this 
which is tuned. This is depicted pictorially 
in Fig. 1, where the carrier wave is shown 
for simplicity as a straight line A. 
When the microphone receives a sound 

pressure wave or a musical note, the 
equivalent electrical current is generated 
in the microphone and amplified, and is 
used to change the amplitude of the signal 
with changes in the sound wave. As the 
pressure increases, the signal increases to 

_  a value indicated by the wave A.C. As it 
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USING VISUAL TU 
decreases, so the signal falls to a value 
indicated by A.D.  Then it increases and 
decreases again, and so on.  The line 
joining the tips of the successive variations 
in waveform, B, C, D and E, represents 
the musical notes. 
It will readily be apparent that for true 

amplification of the musical notes comprising 
the transmission, the receiver must be 
tuned to the centre of the group of fre-

quencies transmit-
ted, when the side 
bands on both sides 
of the carrier will 
be faithfully repro-
duced, that is, of 
course, if the selec-
tivity has not been 
made too high, and 
the L.F. stages are 
capable of dealing 
faithfully with all 
frequencies. 

Result of Detun-
ing 
Now suppose 

that the receiver is 
not quite correctly 
tuned, but to a 
point slightly 

removed from the true centre of the 
transmission, and indicated by the fine X. 
Due to the A.V.C. action of the receiver, 
the signal in the loudspeaker will tend to 
remain at constant strength, but it will 
be apparent that quality will be very poor, 
due to the fact that part of the sidebands 
are now being cut. The effect is generally 
to make reproduction harsh with over-
emphasis of the sibilants. 
It is due to the action of the A.V.C. 

in tending to keep the volume output 

let& LA4iidivE TER 71//wAIG MTH A VC 

TUN/A/6 
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WA VELEN6TH 

Fig. 2.-A.V.C. tends to give an apparent 
flattening of the tuning, thereby losing the exact 

resonant point A. 

Fig 3.-Showing the 
use of a milliammeter 
as a tuning indicator. 

constant that an apparent flattening of 
tuning (as indicated by the dotted line in 
Fig. 2, where A is the exact resonant point 
of the wanted transmission) is produced. 
During this levelling-up process, however, 

the carrier wave still has a definite resonant 
point. When the receiver is tuned to this 
point, the A.V.C. fed back to the controlled 
valves will be at its greatest, and the 
characteristics of the variable-mu valves 
will be altered accordingly. As the A.V.C. 
increases, mere bias is applied to the valves, 
and the anode current cf each falls. 

V i.41.104.4•• ••• 0.11.1••••••*• =0 IMINDO NI•14 •  1• • 

In this Article the Auth6 
Essential in Superhets, and 
If we connect a suitable milliamnieter 

in the anode of a valve which is controlled 
by A.V.C., as shown in Fig. 3, the meter 
wading will vary in accordance with 
the strength of the signal and we shall, 
by tuning to the lowest reading, be able 
to tune in the wanted station accurately. 

C CATHODE . A = AtgoDE  PR/MEA 

Figs. 4 and 5.-C ircui !s for using the Cossor neon tun 
voltage on (he awide under conditions of no signal 
and this will rise hy 30-40 volts as the receiver is 
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CALIBRATR 
i This Table of Transmissions is for Use 
a 

WOX.4N, 
Dote. 
Jan. 20th 

described in PRACTICAL AND AMATZ 

Elgin Observatory. Ill. U.S.A. 
(1.11.T.  Freq. (W O 
22.00 7,000 40 in. 
22.08 7,100 
22.16 7,200 
22.24 7,300 

Jan. 23rd 02.00 3,500 SO in. Signalling  Pro-
1)2,08 3,600  rehire  on  each 

02.24 3,800  2 mins. " QST Q8T 
Frequency:  ; 02.10 3,700 

QST de WOXAN." 
Feb. 0th  02.00 7,000 40 nt. 8 mins. Letter " 0" 

02.08 7.100  repealed, followed 
02.16 7,200  by call WOXAN 
02.24 7,300  and statement of 

freq. being usurp 
!tinted. 

Feb. 10th 22.00 14,000 20 in. lona call Itle‘t.otextitmiugn 
22.08 14,1  . 00 
22.16 14,200  statement of ire-
22.21 14,300  gamey and an-

nouncement  of 
next freq. 

Feb. 13th 40  in. 2 mins. ttange to 
next trisittency. 

Feb. 17th 

02.00 
02.08 
02.18 
02.24 
22.00 
22.08 
22.16 
22.2 t 

7,000 
7.100 
7.200 
7,300 
7.000 
7,100 
7.200 
7,300 

40 tn. N.11.- Only those 
frequencies usually 
to be heard in this 
country are given 
here.  A eetiratu 
time-keeping  Is 

Feb. 20th 02.00 3,500 80 in. 
02.08 8,600 
02.16 3,700 
02.24 3,800 

.?• ••••••••••••••••••••••••• •  • • 

1•••11/0114•111 .1,1111•14 .1•11.1 M EM. 14•1•1.1•11. ,... .1 •,..14/ 14 
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VING INDICATORS 
r Explains why they are 
Discusses Suitable Circuits 
The price of a typical meter specially 
designed for this purpose is about 8s., 
and no further components in the shape of 
resistances and condensers are necessary. 

Neon Tuning Indicators 
The Cossor Neon Tuning Indicator 

(price 4s.) has been found 
very successful. It is easy to 
connect, and two circuits 
which have been successfully 
used by the author are shown 
in Figs. 4 and 5, and are 
simpler than that suggested 
by the makers.  The circuit 
in Fig. 4, however, is the 
simplest which can be used, 
but has the disadvantage that 
the current taken by the tube 
itself is now greater, while it 
is not so sensitive in its 
action. By suitable adjust-
ment of the resistance R.1, 
the tubemay be made just to 
glow when no station is re-
ceived, and to give a large 
size of the glow when even a 
weak station is tuned in. 
Care must be taken to see that 
the glow does not reach maxi-

is, indicator. The  mum on local stations before 
iota be 140-160.  they are accurately tuned in, 
orrectly tuned.  but even then it is still possi-

.0.0 • H. . . •  • -.41 

)I\T SIGNALS 
with the Heterodyne Frequency Meter 
a WIRELESS, dated January 16th. 

IF6X ft, Don Leo Broadcast, Los Angeles, Cal., U.S.A. 
Dale.  9.31.1%  Freq. (gels.) 
Ian. 23rd  00.00  7,000  40 in. 

00.08  7,100 
00.16 
00.24 

fan. 25th  00.00 
00.08 
00.16 
00.24 

Feb. 8th  04.00 
04.08 
04.18 
04.21 

Feb. 20th  00.00 
00.08 
00.18 
00.24 

Feb. 22nd 00.00 
00.08 
00.16 
00.24 

7,200 
7,300 
14,000 
14,100 
14,200 
14,300 

7,000 
7,100 
7,200 
7.300 

7,000 
7,100 
7,200 
• 7,300 

14,000 
14,100 
14,200 
14,300 

20 m. Signalling  Pro-
cedure  on  each 
Frequency : 
2 mm,. " QST Q T 
QST de W6Xli." 

40 m. 3 joins. Letter " DIL" 
repeated, followed 
by call W6X R and 
statement of fre-
quency  being 
transmitted. 

40 in. 1 min.  Repetition 
of  call  W6XK, 
statement of Ire-
queue). and an-
nourxement  o t 
next frequency. 

20 m. 2 mine. Change to 
next frequency. 

147.B. -As B UB is a West-roast station, It is rather 
more difficult to receive, especially on the 40-metre 
trend. 
It will be noted that these two station.; WOXAN 

aid W6XR work the schedule " in and out," so that 
there is a standard frequency trausinb-sion regularly 
s callable. 
Both stations welcome reports to till addresses 

given. 

AIMMIr 

ble to tune accurately by the actual intensity 
of the glow after it has reached its maximum 
level. The resistance R.2 shown may only 
be necessary if maximum glow takes place 
too soon, or if the tube does not extinguish 
properly. 
The device operates on the following 

principle: as a station is tuned in, the 

A.VC. 

. _, , e _, HO W ,•••••• a . ••••••••••••1. 1•••• MOIYA M.4 

to the tube are sufficient to cause it to 
glow slightly under conditions of no signal, 
R.1 should be made as large as possible. 
Other types of neon tuning indicator, 

such as the Micromesh Tunograph, and 
the G.E.C. Tuncon, use the same type 
of circuit and work in the same manner. 

The " Magic Eye" 
The latest type of indicator is sometimes 

known as the " magic eye," and consists 
of a miniature cathode-ray tube combined 
with a small triode amplifier in the same 

bulb.  The device 
costa 17s. 6d., and 
is at present for 
use on A.C. mains 
only. This type of 
indicator varies 
from the others 
we have discussed 
in that it is de-
pendent for its 
operation not on 
the variations in 
anode current of 
the controlled 
valves, but on the 
rectified output of 
the detector. 
As the rectified 

output increases 
due to a signal 
being tuned in, the 
grid of the tube 
becomes more 
negatively biased, 
and this grid volt-
age is amplified by 
the triode portion 
of the indicator 
and applied elec-
tronically to the 
ray control elec-

trode, thus increasing the intensity of the 
electron stream from the cathode to the 
target. This target is the phosphorescent 
end of the tube, and the construction is such 
that. the luminous image appearing on it 
under conditions of no signal is as shot n 
in Fig. 7 (A). As the signal is received, the 
arms of the cross gradually widen and 
assume the position shown in Fig. 7(B), when 
the station is tuned in accurately.  Full 
details of this system were given in our 
issue of September 19th last, and it has 
the advantage that it is extremely sensitive. 
A little-known system of visual indica-

tion is shown in Fig. 8. Two L.F. chokes 
are wound on a common core, and choke 
L.1 is connected in the anode circuit of 

Fg 6.-Connediont for the Mallard electron beam tuning indicator 
(type T V4). 

valve becomes more biased due to the 
A.V.C. voltages fed back, less anode current 
flows, and thus, by Ohm's Law, the voltage 
drop across R.1 decreases (in practice, by 
about 30-40 volts). The voltage applied 
to the tube, therefore, increases and the 
glow spreads. it is as well to make R.1 
as large as possible in order to get a large 

A. a. 

Fig. 7.-The image appearing on the screen of 
the Mallard electron beam tuning indicator. 
under conditions of (A) no signal, and (B) 

maximum signal. 

variation in voltage across it as the signal 
is received.  For example, suppose the 
current flowing through R.1 with no signal 
is 4 mA, and that it decreases to 2 mA as 
the station is received.  If R.1 is .2,000 
ohms, the variation in the voltage drop 
across R.1 will be only 10 volts, and this, 
will cause little variation in the glow in 
the neon tube. If, however, we can make 
R.1 20,000 ohms, we shall have a change 
in voltage of no less than 40 volts, which 
will give rise to a largo indication in the 
tube. Therefore, providing the valve will 
work efficiently, and that the volts applied 

4•111.1•MI M  NE M. N MIINI . M11,1 'A M. 

(Concluded on page 657) 

LAMP 

Fig: 8.-A m:thod of visual tuning 
indication. 
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RECEIVER DESIGN IN 1937 
In This Article the Author Discusses Possible Improvements in Receivers 

IX 1936, roughly two million people bought wireless sets.  Of these, a 
relatively small percentage had never 

owned a set before, whereas the majority 
discarded their old love for a new one; 
doubtless a proportion were forced to buy 
a new set because they were no longer 
able to hold together some ten years' old 
contraption. 
Many bought a new set because it offered 

some advantage over their existing one by 
virtue of the improvements incorporated 
in it. It may be that their need was greater 
selectivity, longer range, better tone, or 
perhaps they desired an all-wave set with 
which to recapture the thrill of really long 
distance reception. 
With the exception of a few real enthu-

siasts, the two million referred to will not 
buy new sets next year, but as there are 
approximately seven and three-quarter 
million licences, there are well over five 
million people, some of whom will purchase 
a set in 1937, but many of them will 
only do so if improvements in design will 
give them sufficiently tempting advantages 
to  warrant  scrapping  a serviceable 
instrument. 
Manufacturers, trade, and public alike 

are looking to 1937, all equally anxious 
to know what advance will be made. 
There is, of course, always the chance that 

somebody will invent something really 
new.  This is a factor which cannot be 
taken into account, but at the moment 
of writing nothing of this nature has 
appeared on the horizon, and in forecasting 
the 1937 Radio Exhibition attention can 
only be directed to the possibility of 
improvement on existing themes. Our 
investigation along the lines of possible 
improvements will be greatly facilitated 
by dealing separately with each of the many 
desirable characteristics of a radio receiver. 

Sensitivity 
Commencing with sensitivity, a moment's 

thought will serve to show that an increase 
in this direction, while easily obtainable by 

44 1933 receiver noteworthy for its M ale fretworked 
front and large tuning scale. This may be compared 
with the illustration of the modern receiver above. 

the obvious means of an additional stage, or 
stages, will definitely add nothing to the 
usefulness of a receiver, as any good five. 
valve superhet to-day will bring in every 
station that is not so weak that the ratio 
of receiver signal to local interference is 
bearable.  Greater sensitivity will only 
bring in those very weak stations which 
are so weak compared to local interference 
and static that reception becomes a mere 
farce, sounding like the 
all  too  familiar  racket 
suggestive of a giant frying 
sausages, completely drown-
ing the programme, snatches 
of which are only heard 
occasionally.  It is sug-
gested,  therefore,  that 
although sensitivity can be 
achieved either by detailed 
improvements to coils or 
valves, or by the obvious 
method of additionalstages, 
nothing will  be  accom-
plished from the ordinary 
listener's point of view. 

Background Noise Sup-
pression 
Sensitivity,  as  already 

shown, is largely tied up 
with the question of back-
ground noise supprcesion. 
It  has  always  been 
understood that the bulk of static and 
man-made interference is inseparable from 
deliberate broadcasting from the trans-
mitter, as owing to the general similarity 
of characteristics of both forms of ether 
waves it would be impossible to separate 
them, in the same way that it would be 
impossible to separate two glasses of water 
once they had been mixed together. This 
problem has received very considerable 
attention in England by the Radio Research 
Board and other interested bodies, and also 
in America. Up to the present, as far as 
ordinary broadcast receivers are con-

cerned,  nothing  has  been  done 
beyond taking steps to ensure that the 
background noise on distance re-
ception is not rendered worse than 
it need be. The very fact that bad 
design can increase background noise 
without  increasing  the  desired 
programme,  shows  that  there is 
definitely some fundamental difference 
between the two, and to the writer's 
way of thinking holds out  con-
siderable hope that a new technique 
may be developed capable of sup-
pressing such interference. If this can 
be done completely, a Utopian ideal 
will be reached where practically 
any station in the world may be 
received at real entertainment value, 
the range of a receiver being limited 
only by its sensitivity (which in turn 
can be almost unlimited) and atmo-
spheric conditions, which, of course, 
can sometimes so divert the propagated 
wave that a specified area is com-
pletely blind either always, or at cer-
tain times of the day. As far as is 
known the Americans have made 
considerably  more  headway  in 
this direction than anybody else, 
and  it  may  confidently  be 
expected  that  vitally  important 

developments  will  be  made  public 
within a few months. 

Quality Reception 
The quality of reproduction is of utmost 

importance, as good quality reception 
is prized by both long-distance enthusiasts 
and local-station listeners. Excellent as the 
quality of reproduction is in  modern 
receivers, it cannot be denied that there 

An ultra-modern radio cabinet design, in which all controls and 
other outward signs of a radio receiver have been avoided. 

is considerable room for improvement both 
in the radio set itself, and in the loud-
speaker. Improvement in the latter must 
necessarily come about in gradual stages 
as the result of devious :and painstaking 
research, but improvements in the quality 
of reproduction in the receiver are already 
well in advance of general practice, as 
consideration of price makes it impossible 
for manufacturers of the relatively cheap 
sets to incorporate the desirable features 
that are standard in expensive instruments, 
costing £.50 and upwards. Unfortunately 
the necessity for producing all-wave sets at 
an economical price has tended to bring 
about a slight slecrease in quality in order 
that extra sensitivity may be gained. This 
is frankly a pity, but it is a thing that will 
sort itself out in the course of time. 
Many readers who have well designed, 

up-to-date receivers, may condemn the 
writer in what is to them the certain 
knowledge that the reproduction on their 
own set is perfect.  To this the writer 
would reply: " Wait until a pianoforte 
solo is being played, and then strike a 
few chords on grand piano in the same 
room, and note the contrast." 

Selectivity 
Next let us turn our attention to 

selectivity. Can any improvements be 
made in this direction? The modern 
superhet with band-pass tuning can be 
adjusted to almost any degree of selectivity, 
the limitations being the effect on quality. 
Broadcasting stations to-day cut their 
frequency range at about 9 kilocycles, as 
this is the allotted span between stations. 
To increase the selectivity of a superhet 
to, say, 6 kilocycles would mean the loss 
in a musical scale of that section between 
6,000 and 9,000 cycles, which would 
result in everything sounding rather 
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lifeless. Curiously enough e) inbals and 
big drums would be surprisingly affected; 
half a dozen instruments could be thrown 
out of a string band without the listener 
detecting any difference; sopranos and 
lady speakers would sound as if they had 
bad colds, and so on. There are, of course, 
ways of artificially accentuating the higher 
end of the register by correction in the 
L.F. section, but such arrangements are 
not very satisfactory, tend to increase 
background noise, and render reproduction 
unconvincing. To sum up, selectivity can 
be increased without the necessity for 
any further development, but only at the 
expense of quality; therefore it would 
seem that no development can be expected 
in this direction unless the crystal gate 
technique can be radically cheapened. 
It is necessary to state clearly that by 

"selectivity," ease of adjacent station 
separation is intended, and it is not intended 
to convey interference due to double images 
breaking through, and kindred troubles, 
all of which are rapidly disappearing in 
modern receiver design. 

A.V.C. Systems 
The last twelve months have seen 

remarkable improvements in the efficiency 
of A.V.C. systems, and 1937 will definitely 
bring still further improvements. There 
is no question that A.V.C. systems should 
control both the L.F. amplifier (where one 
is used) and the output stage. Admittedly 
all sorts of arguments can be put up against 
controlling the output stage, but the writer 
is definitely of the opinion that such a 
course would be advantageous, taking into 
account all the circumstances. It is 
obvious that automatic volume control 
working on the second detector stage can 
never bring about perfect volume level, 
as it is the change of volume on the detector 
that controls the system. This will be 
more readily understood when it is realised 
that if the system were perfect, it would 
mean that the input to the detector 
remained constant, and if the input to the 
detector is constant, it cannot control the 
stages before it, as it is the change in the 
detector that exercises the control. This 
may sound rather complicated, but a 
little thought should make the explanation 
readily understandable. 
If, then, the input to the detector cannot 

be completely controlled, it is obviously 
necessary to control the gain after the 
detector if apparently level volume is to 

be maintained from a fading station. In 
fairness, however, it must be said that 
automatic volume control as it exists in 
practice to-day gives volume sufficiently 
level to appear completely level to the 
average ear. 
Touching on ease of control, the modern 

superhet is so simple that any further 
advance in this direction must of necessity 
be unimportant. The same remarks apply 
about the individual controls themselves. 
The smoothness of the volume control is 
perfectly adequate, and with compensated 
volume control, as fitted to many 1936 
receivers, loss of quality and reduced 
volume is obviated. There is one factor— 
reliability —which is unquestionably of 
paramount importance, but it hardly 
comes within the scope of development. 
The same remark is true of price, but it 
may be mentioned in passing that while 
it is reasonable to think that 1937 sets will 
be found more reliable than their pre-
decessors, it is unlikely that there will 
be any important reduction in cost for a 
given standard in value. It is hinted in 
certain usually well informed circles that 
there may be actually a tendency for prices 
to rise. 

Items of Furniture! 
In conclusion the writer would like to 

put forward a belief of his own for manu-
facturers to realise that nobody wants a 
wireless set, but merely the sound that 
comes from it, and it is high time that 
radio sets ceased to look like the dashboard 
of a motor-ear, and become pleasing 
additions in the average house. Please 
do not let it be inferred that the suggestion 
is to try to make a wireless set look like 
a clock; by all means let a wireless set 
retain its individuality, but spare us the 
sight of knobs, scales, switches and gadgets! 
The average person does not operate the 
controls for more than one minute in two 
hours, and there is no justification for not 
hiding them. The writer likes to have 
warmth, light and music in his lounge; 
to do this, however, he is spared the 
presence of a gas meter and an electric 
light meter in the same room. Why, 
therefore, the works of the wireless set? 
Some manufacturers have unquestionably 
already produced cabinets which discreetly 
hide the knobs, but generally speaking no 
advance has been made in this direction 
since the days when the " cat's whisker" 
had to be easily available for constant 
adjustment. 

[CINEMA v. TELEVISION BATTLE! 

TN one or two quarters the old question 
1 of an inevitable clash between the 
cinema interests and television broad-
casting is coming to the front again. On 
one side it is being stated that television's 
progress may be slow at the moment, but 
this is no excuse for inaction. There is a 
change of front, however, in the assertion 
that rigid opposition to television will lead 
nowhere, and vested cinema interests are 
making every effort to see how they can 
work in closer association with the new 
science. After all, the public becomes the 
final judge, and if they find that some 
cinemas are willing to show them the latest 
developments in television they will soon 
ignore those that do not.  A striking 
example of this is furnished by the 

Dominion Theatre, Inndon. Each Friday 
night the Baird Super Screen is included 
in the programme with the result that large 
crowds, interested in the innovation, are 
drawn to the theatre. It has been reduced 
to a one-night show simply because there is 
not room in the programme to make it a 
daily feature.  Besides showing out-
standing stage, screen, and  broadcast 
personalities, the audience join in by asking 
questions and receiving answers from the 
person being televised.  The extension 
of this idea to other cinemas is, of course, 
a matter of conjecture at the moment, but 
it seems certain that 1937 will be a big 
screen year for television, quite apart from 
any aspect of home viewing on standard 
forms of receivers. 
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This booklet, which is yours for the 
asking, gives particulars of the many 
opportunities open to trained men engaged 
in the Radio industry.  It also gives full 
infopnation about the specialized instruction 
offered by the I.C.S. 
The industry is progressing with amazing 

rapidity. Only by knowing the  basic 
principles can pace be kept with it. I.C.S. 
Instruction includes American broadcasting 
as well as British wireless practice, and 
provides ambitious men with a thoroughly 
sound training. 
Here are the I.C.S. Courses: 
Complete Radio Engineering 

Complete Radio 
Radio Servicemen's 
Elementary Radio 

Radio Service and Sales 
Television 

Preparatory Courses for: 
I.W.T.  Associateship  and  Associate 
Membership Exams. 

City and Guilds Exams. in Radio Com-
munication. 

P.M.G. Certificates in Wireless Tele-
graphy. 

I.E.E. Graduateship Exam. 
The Complete Radio Course covers 

equipment and radio principles as well as 
practice. 
Efficient Servicing is of first importance 

to every wireless dealer and his assistapts. 
In addition to inculcating the art of selling, 

the Service and Sales Course provides that 
knowledge which enables the salesman to 
hold his own with the most technical ot 
customers. 
Television will soon be a tremendous 

branch of the industry. Our Course deals 
adequately with this subject, and covers 
the various important systems. 
SEND FOR OUR BOOKLET TO-DAY 
And, if you wish, ask for our free advice 

on any matter concerning your career. 
We shall be most pleased to inform you 
and help you, without placing you under 
any obligation. 

Dept. 94, international Buildings, 
Kingsway, London, W.C.2. 

CO MPONENTS TESTED IN OUR NE W LABORATORY 

T.C.C. Electrolytics 

ELECTROLYTIC condensers are always clearly marked as to the correct work-
ing and peak voltages with which they 
should be employed, but many constructors 
overlook the fact that when switching on 
(and sometimes when switching off) surges 
take place.  The peak surge voltage can 
often rise to a value considerably greater 
than would appear on a rough examination 
of a circuit, and therefore some care is 
necessary if damage is to be avoided. The 
aqueous type of electrolytic is to be 
preferred when surge voltages are not 
known, and there is a wide limit per-
missible in the T.C.C. special surge-proof 
condensers. For instance, in the type 
801 condenser, designed for a maximum 
continuous working voltage of 460 volts 
D.C., it is permissible to apply a potential 
of 500 volts or so.  Obviously, however, 
such a high value must not be applied 
continuously, but the characteristics of the 
condenser prevent the value rising above a 
eertain value, and the condenser behaves 
quite normally when the voltage falls to 
the correct value as it does not puncture. 

An interesting assembly of T.C.C. surge-prof 
electrolytic condensers. 

The condenser is available in various values 
from 4 infd. up to 32 nifds. at prices from 
5s. to 7s. As a matter of interest we give 
on this page an illustration of a bank of 
these condensers mounted on removable 

IN TE R N A TI O N A L  racks and assembled into a steel tank. 
COR RES P O NDEN CE The total capacity of the unit amounts to 
SC H O O L S  LTD.  2,500 mfds., and is suitable for working at 

600 volts D.C. plus a super-imposed ripple. 
The particular bank was made for use in an 
electric tramway station, and similar units 
are used in film studios. 
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High Vacuum Valve Company 

V UE are asked to point out that the 
VV telephone number of the High Vacuum 
Valve Company, of 113-117, Farringdon 
Road, E.C.I,  has  been  changed  to 
TERminus 2587 and 2588. This company, 
of course, manufactures the well-known 
Hivac valves. 

New Lissen Receiver 

A NEW A.C. mains transportable has 
been added to the Lissen range of. 

receivers, and is known as Model 8303. 
The most important feature of this receiver 
is the special loudspeaker mounting and 
arrangement for giving improved repro-
duction, as a result of which the receiver 
is to be known as the  "Set with the 
Balanced  Sound Chamber." The new 
cabinet design enables reproduction to 
reach a high level without blind-spots or 
distorting angles. No aerial or earth are 
required for the receiver, which incorporates 
four valves (including rectifier) and is 
designed for use with a pick-up. Sockets 
for an external aerial and earth are fitted 
when it is desired to make use of these 
outside aids. The price is 10 guineas. 

New Bulgin Valveholders 

A NEW range of chassis-mountintt 
valveholders for English standard 

valves is being introduced by Messrs. Bulgin. 
These are to be made in accordance with 
recent British Standards dimensions, and 
arc asseinIsled from bakelite plates. A 
special feature is the inclusion of a special 
interleaved plate to provide a long leakage 
psth, and this feature has been patented. 
The holders are of the resilient type, and 
perfect contact is obtained when the valve 
is pushed home. Special soldering con-
tacts are fitted, and these are so designed 
that solder cannot run into unwanted 
places. The assembly is carried out in such 
a way that the upper plate forms a guard 
and prevents the valve from being damaged 
due to contact between the wrong pins and 
sockets, and no electrical contact can be 
made until the valve is correctly arranged. 
At the moment there are three types, No, 
V.A. 34 for 4-5-pin valves, No. V.H. 35 for 
7-pin valves, and V.H. 36 for 9-pin valves. 
The prices are respectively 6d., 9d. and is. 

New Mazda Tuning Indicators 

THE Edison Swan Company announced the forthcoming release of two new 
visual-tuning indicators of the cathode-ray 
type, one designed for use in A.C. mains 
receivers, and one for use in the universal 
A.C./D.C. type of receiver. The design of 
this type of indicator, and method of using 
it, is explained on pages 148 and 149 of this 
issue, but circuit details of the Mazda com-
ponent, and technical details have not yet 
been released. 

Rot hermel Microphone 

AS front February 1st, the price of the 
model D.104 Piezo electric micro-

phone, supplied by Messrs. Rothermel, has 
teen reduced to £4 103. 
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THE intending amateur transmitter 
and the short-wave lictener who 
finds his main interest in the 

amateur wavebands both require a receiver 
which, while it may be suitable for short-
wave broadcast reception, is primarily 
designed for listening on the amateur bands. 
One very often finds, however, that in 

the first case the amateur is so taken up 
with the transmitting side that he more or 
less overlooks the importance of receiver 
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SHORT WAVE tl 
SECTION  

A Three-stage Amateur Band SW Receiver 
In this Article the Construction and Operation of a Three-valve 

for the Amateur Waveband is 

Essential Requirements 
The essentials in such a receiver are 

band-spread, case of handling, absolute 
stability even at the highest. frequencies, 
sensitivity, selectivity, an output stage 
which can be switched to a speaker when 
signal strength permits, and a wave-range 
covering the amateur bands of 10 to 160 
metres.  There are probably few straight 
receivers which satisfy all these require-
ments, and superheta designed to cover 
them are usually somewhat expensive and 
deficient in other respects, such as having a 
low signal-noise ratio, the commonest failing 

C15 
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Fig.1.—Suggested circuit arrangement of ihree-stage Amateur Band SW Receiver. Dotted lines indicate 
,eparate screening boxes for H.F. and detector stages.  For modification of H.F. stage, giving input 

tuning on 80 and 160 metres, see Fig. 2. Al! necessary data is given in table of whirs. 

efficiency and as time goes on pays less and 
less attention to it, with the result that his 
over-all station efficiency suffers.  The 
SWL, on the other hand, usually finds his 
way into the amateur wavebands after 
having either bought or built a short-wave 
receiver originally designed for general 
short-wave reception, and which may or 
may not be fitted with band-spread tuning 
the manufactured set is usually not so 
fitted, and his results are accordingly not 
pearly as good as they should be. 
In this article, therefore, it is proposed 

to outline the requirements of a straight 
receiver for operation on the amateur 
bands, and then to describe a suitable 
&sign for the purpose. 

in this type of receiver, particularly on the 
short wares.  An amateur short-wave 
superhet having all the latest refinements 
and control circuits, such as crystal-gate, 
noise suppression, A.V.C., band-spread, 
" single signal" characteristics and so on, 
is undoubtedly a remarkable performer; 
but the additional elaboration involves 
considerable expense whicli the average 
amateur would rather devote to the 
transmitting side. 

A Three-stage Amateur Band Re-
ceiver 
Coming now to a straight receiver which 

represents an up-to-date design and which 

Described 
Receiver 

will give good service, consider Fig. 1. 
This shows a battery-operated three-stage 
arrangement in which the first point to 
notice is that all feed circuits are decoupled. 
This may seem a little unnecessary in a 
battery set, but it results in a marked gain 
in stability, particularly on ten metres. 
The first valve, VI, is a screen-grid or H.F, 
pentode, the input circuit using the arrange-
ment first described by the writer in 
PRACTICAL AND AMATEUR WIRELESS for 
February 16th, 1935.  The value of an 
H.F. stage, whether tuned or untuned, pre-
ceding the detector valve, has often been 
pointed out in these columns, and it is 
now standard practice in a modern straight 
short-wave receiver. In the present instance, 
the input circuit CI-LI-R.F.C., is designed 
to operate tuned on the 160 m. band and 
untamed on the others.  On closing the 
DPST panel switch SI.S2, CI-L1 becomes 
the input tuning circuit for 160 m., while 
on the other bands, with Si-S2 open, CI 
is cut out and LI and R.F.C. put in series 
to obtain the required impedance across 
grid-filament of VI. The necessary data is 
given in tho table of values. 

H.F. Input 
While on this point, it is worth arranging 

matters so that H.F. tuning can be used on 
80 m. as well, and an alternative input circuit 
is shown in Fig. 2. Ll is the 80 m. coil, L2 
a second coil of similar value, since they 

(Continued overleaf) 

VI 

Cc 

R.F. C. E C 2 

BIAS 

Fig. 2.—Suggested arrangement for H.F: stage 
tuning on 80 and 160 metres. Coil data is given in 
the table of values. Switches SI, S2, S3 should 
be SPST. R.F. hos, and mounted on pond. 
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SHORT-WAVE SECTION 
(Continued from previous page) 

are put in series for 160 m., and R.F.C. 
is the H.F. choke. In practice, Li and L2 
comprise a centre-tapped winding, which 
itself tunes the 160 m. band.  With the 
switches Si, S2 and S3 closed, Li-Cl tunes 
the so in. band. With Si open, and S2 and 
S3 closed, tuning over 160 metres is obtained. 
With all three switches open, Ll-L2-R.F.C. 
are in series, making the input circuit 
aperiodic for 40, 20 and 10 metres.  A 
further point to notice is that by closing 
83 and leaving Si and 82 open, the colt-
denser Cl is placed across this aperiodic 
circuit and can be used as an input volume 
control, H.F. energy being by-passed as its 
capacity is increased from minimum towards 
maximum. If it has a very low minimum 
capacity, as all good condensers should 
have, placing it in parallel with LI -L2-R.F.C. 
at the minimum capacity setting should not 
involve any noticeable reduction in signal 
strength on any band from 20 metres up. 

H.F. Output 
The output from the H.F. stage is coupled 

into the grid circuit of the detector through 
she condenser C5, which is a low-capacity, 
air-dielectric variable. C5 plays a big 
part in the performance of the receiver, in 
that both the input to and the selectivity 
of the detector grid circuit is controllable. 
A setting of this condenser can be found to 
give the best compromise over a wide 
range  of reception conditions.  For 
instance, if the receiver has to be operated 
through bad local-station interference, 
the input can be cut down and the selectivity 
of the circuit L3-C7 increased by adjusting 
C3 towards its minimum. Similarly, with 
bad interference on the 40m. band, on 
which, when conditions arc good, large 
numbers of European stations come in on 
top of one another, a setting of C5 can be 
found which will help in sorting them out 
while still keeping signals at comfortable 
strength. 

Band-spread Arrangement 
The circuit L3-C7-C8 is the usual band-

spread arrangement, to which reaction is 
applied by means of 09-IA.  The detector 
valve is a screen-grid, thus improving the 
sensitivity and ease of control of the 
receiver owing to the fact that the screen-
grid potential can be closely adjusted by 
means of the potentiometer R6. This 
makes it possible to get the smoothest 
reaction effect. 
The output from the detector is coupled, 

through the high-ratio transformer Ti to 
a pentode V3 as the final stage, with a grid-
blocking resistor at R9. The plate circuit 
of V3 is arranged for either 'phones or 
speaker operation by using an output 
transformer T2 for the speaker—assuming 
some form of M/C instrument—the phones 
being put across C14-C15. Low resistance 
headphones should be connected to appro-
priate tappings on the output transformer. 
, The H.F. chokes R.F.C., with the exception 
of that in the grid circuit of VI which is 
described in the table of values, should 
'consist of short-wave and broadcast chokes 
in series.  This is particularly important 
in the plate circuit of VI, where it is 
possible to get resonance effects with its 
grid circuit such that " break-through " of 
broadcast and long-wave commercial sta-
tions is experienced as a background to the 
short-wave signals to which V2 is tuned. 
The recommended values should, however, 
obviate this, unless the receiver is used in 
the vicinity of a powerful station with the 
input circuit untuned on 80 and 160 
metres. Short-wave chokes can be home-

made by putting three sections of 50, 
75 and 100 turns each of No. 32 enamelled 
wire on a lin. diameter former, with about 
in. between sections. 
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Fig. 3.—Details of construction of baseloard, panel, 
and screening compartments. 

Main Tuning Control 
Condenser C8, the band-spreader, is the 

main tuning control, and for this is recom-
mended a split-stator type such as the 
"J. B." midget twin, or the Cyldon 
" Bebe" series-gap. The grid coil L3 is 
connected across the two stators only, the 
rotor being left free. This arrangement 
also tends to improve stability, and 
removes any possibility of trouble due to 
noisy or disconnected pig-tails. 
With regard to the coils L3 and IA, 

for which the data is given for home-con-
structio.n, it will be found that though the 
standard manufactured type of plug-in 
coil can be used instead, their turns values 
are arranged from the point of view of 
maximum frequency coverage in a set 
intended for general S/W reception.  This 
means that in some cases the 20- and 40-
metre amateur bands will be found on the 
same coil, at minimum and maximum 
capacity of the band-setter 07. Owing to 
the low L/C ratio thus resulting on 40 
metres, this is most undesirable. Another 
Point is that the manufactured type will 
take up a good deal more room than the 
home-made variety. 

Coil Construction 
The suggested construction of these coils 

is quite simple and they will be found to-be 
extremely efficient. The former in each 
case consists of a piece of ribbed ebonite 
rod lin. in diameter by llin. long. The 
wire used is No. 32 enamelled, and the 
turns are close-wound on all except the 
10 m. coil, on which they are slightly 
spaced. These small formers are tapped 
4BA at one end—the ribbed rod will be 
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found to have a hole running through its 
entire length—and are mounted on a small 
piece of ebonite about Jim.  square. This 
carries four valve-pins to which the coil 
connections are made, the former then 
plugging  into a low-loss valveholder 
mounted on a small stand-off insulator. 
The circuit connections are taken to the 
valveholder terminals, and the net result 
is a coil assembly about half the usual 
size, having a very small field, and a high 
turns-ratio. 

General Layout 
Trouble taken in the layout and con-

struction of the receiver will be well repaid 
by results. The diagrams in Fig. 3 show 
a recommended form of construction. The 
panel is ebonite, though the two first 
stages VI and V2 are totally enclosed in 
aluminium screening boxes, as indicated. 
These boxes are bolted to a wooden base-
board over which is laid a sheet of alumin-
ium, there being a space of lin. beneath the 
baseboard for the by-pass condensers and 
resistors. The condensers Cl, C7, C8 and 
C9 are mounted on brackets with extension 
rods brought out to the controls on the 
front panel. Note that this involves 
drilling both the front of the screening box 
—plain holes, clearing the rods—and the 
ebonite panel. This method of construc-
tion improves screening and shortens con-
siderably the important grid and plate 
leads in the detector circuit. The con-
denser C5 should be mounted in the run of 
the wiring in the detector stage screening 
box—it is not necessary to bring it out to 
the panel—and the connection between it 
and the plate of VI should be screened. 
If the preliminary adjustments are care-

fully made, the receiver will be found to 
be exceptionally "smooth" and easy to 
handle, and tuning, except on 160 and 80 
metres where the H.F. stage is tuned—if 
the circuit of Fig. 2 is used—resolves itself 
into "one-knob control," that of C8. 
Correct adjustment is largely a question of 
getting R6 at the proper setting to give 
smooth reaction. This setting will probably 
be found to vary from band to band, but 
with the coil values given the reaction 
adjustment of C9 should hold over a large 
frequency spread. 

(To be continued) 

r••••••••••••••••• •   

TABLE OF VALUES. 
;Ri, 115, R7, 10,000 ohms, 1-watt; 112, 40,000 
;  ohms, 1.watt; R3, 50,000 ohms, 1-watt; 
1.  114, 4-megohm grid-leak; R6, 50.000 ohm. 
'  2-watt  potentiometer;  R8,  l-megohm 

volume control;  119, 25,000 ohms, 1.watt. 
t  RFC, See text.  Ti, High-ratio coupling 
I  transformer;  T2. Output  transformer. 

SI. S2, DPST switch, R.F.; SI, 54. DPST 
switch. on-off; Cc, see text; Cl, .00025 
mfd; C2, .01 mfd; C3, C4, CIO, CIL 
C12. 1 mfd; C5, 50 mmfd. midget; C6, 
.0001 mid;  C7, .0002 mid, band-set; 
03, split-stator band-spread, 50 nunfd each 
section,  xt  C9, 0002 mfd, reaction ; 
C13, .001 mfd; C14, C15, 2 mid. 

COIL DATA 
Band.  Li.  RFCg.  L3.  L4. 
L7 Mc.  25  60  46  30 
3.5 Mc.  Li and RFC  in  25  16 
7  Mc.  series below  13  9 
14 Mc.  160 metres  5  5 
28 Mc.  3  4 
All coils wound on lin. diam. formers of 

ribbed ebonite rod, in Illn. lengths, using 
No. 32 enamelled wire, close-wound, except 
for 28 Mc, where the turns of L3 should be 
slightly 'paced. The two windings L3/L4 of 
each coils,. spaced about lin. 
The various bands will be found with Cl 

about half to two-thirds in mesh. If the circuit 
of Fig. 2 is used, coil L1/12 can be 26 turns 
centre-tapped. 

VALVES SUGGESTED  . 
VI.  V2.  V3. 

Magda  VP.215  SG.215  Pen.220A 
Hirer  SG.220S W SG.220S W  Y.220 



Il'he following replies to queries are !liven in abbreviated _form (it her beers see of non-compliance 
with our rules, or because the point raised is not of 
general interest. 
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REPLIES IN BRIEF 

S. G. (Narboreugh).  It would appear that the 
trouble is due to some inductive effect In the pick-up 
leads, and that at a certain setting of the control 
the input impedance is brought to such a value that 
the trouble is introduced.  We have never met this 
peculiarity and think it must be due to your control 
or the circuit you are using. 
E. B. (Maidenhead). We are sorry that we cannot 

give the connectiona, as the coils differ, and the 
roanufacturers in question have made several different 
types. 
W. W. (Burbenien-Trent).  You cannot use the 

alternative coil suggested.  There should be no delay 
in obtaining the coils, and if you let us have details 
of the dealer, etc., we will take up the matter with 
the manufacturers. 
A. H. (Rochdale).  Cl may be .01 mfd. and C2 a 

similar value.  112 should be chosen between .25 
and 1 megohm, and Ita between 10,000 and 30,000 
oh ms. We cannot see how the arrangement is intended 
to function with the remaining two resistances RI 
and R3 and these appear to be unnecessary. 
T. N. (Manley Castle, Word.).  An H.P. pentode 

may be 'substituted, but you could not use the variable 
bias on the detector stage.  You may have to modify 
the anode load in order to obtain an improvement 
in the total volume given. 
F. F. (Southampton). The volume control may have 

an incorrect value, and you should communicate with 
the makers of the receiver or their nearest bawl 
service agent regarding the correct method of using 
the pick-up on this set. 
O. E. (Fineries).  We cannot give full constructional 

details in the form of a reply.  You should obtain 
the back number, where full constructional anti 
operating details are given.  You did not enclose a 
stamp or addressed envelope with your letter. 
R. B. (Sanguhar) and Others. You are quite correct 

in stating that the accumulator is in opposition to 
the Mains voltage.  The current passed will not, 
therefore, rise to .5 amps.  The battery reststanee 
changes whilst it i under charge. 
F. J. U. (Singapore).  You may send your queries 

in the usual way.  We make due allowances for the 
date of the query coupon in cases such as yours, and 
you are entitled to the same service as English readers. 
H. F. IL (Harringay).  You could not feed the valve 

heaters from the elhuinator as they take too much 
current.  You need a barretter or series resistance 
so as to feed the heaters direct from the D.C. mains and 
a transformer cannot be used on D.C. 
O. P. (N.115).—it Is not possible to give the data 

without the thickness of the core and the material 
!roan which it is made. 
A. V. (Sheerness).  It would be preferable to obtain 

a new receiver, as you have heels informed.  To try 
and convert the set so as to use Universal valves 
might 'lead to a tremendous amount of trouble and 
u0I110 difficulties might be found Insurmountable. 
We advise you to get a Universal (A.C./D.C.) receiver, 
so that ally future changes which you might have to 
make would not render the set obsolete. 
B. 0. H. (Bromley).  The reception is certainly 

very good, but you must not overlook the possibility 
of freak conditions, and the trouble which sometimes 
arises on an unselective set, of one station being brought 
In on the carrier wave of another. The stations men-
tioned do not share their wavelength, but are separated 
by quite a considerable amount.  Your set is not 
selective enough to separate them. 
P. W. S. W. (Eastbourne).  A suitable circuit will 

be found in the first article on transmitting, in our 
issue dated November 2Sth last. 
K. C.  (Hartford).  A fixed condenser (as in the 

usual output filter circuit) is all that is necessary. 
A. J. W. (Sparkitill).  The trouble may be due to 

a faulty grid condenser or grid leak.  We presume 
that the frame aerial has not been kept near the 
accumulator, as the acid fumes may have eaten into 
I he 'it ire. 
0. B. (Leytonstone).  A temporary surge to the 

cattle mentioned is usual, but the current should not 
remain at that value.  It may be due to the switch 
not breaking instantly, or to the valve characteristics. 
A scratch filter is the only cure for the excessive noise 
mentioned. 
L. C. (Nottingham). The other aide of the reaction 

condenser should be joined to the earth line.  If it is 
mounted on a metal panel (which is earthed) no 
connection is needed, as the affindle will be In contact 
with the panel and the earth connection will tie obtained 
in that manner.  The choke is to keep the II.F. 
currents from the L.F. stage and therefore the con-
neetion is in orda.  iii, hr.i  Y A M' .4. resistance is a 
stabiliser. 

An Ideal Book for the Beginner! 

Everyman's Wireless Book 
By F. J. CANINI 

36, or 4;- by post tram George Newnes, Ltd., 
Tower House, Southampton St., Strand, London. 

W.C.2. 
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IMORE AMAZING BARGAINS 1 ZJI I Here is a small selection only of the many wonderful bargains N.T.S. have to oiler.  In 
addition to these we have a large number ot battery and A.G. mains receiver; of all types, 
and they are offered at ridiculously low prices that cannot possibly be repeated.  Send ,tor 

comprehensive list of these bargain receivers NOW.  11111.11  

STRAIGHT 3 CHASSIS 
LIST PRICE 32/6 BARGAIN 

Another ' wonderful LEES riLV.1.9 
N.T.S. offer ' Each 

diesels brawl 
new  and 
tested ',store 
disputeh. 
cliecurr COMPRISES: 
latest  detector  reaction. 
followed by B.C.C. and triode 
eoper-power output stage. 
'trial dank Slow motion 

ring.  trial cali-
brated  degrees 
200-2,000  met re s. 
Low H.T. 
tion.  Ale 111 .1,bn-h, 

complete with 
Each chattis brand nen, awl . thoroughly  tested  before  valves Vaal or C.0.0. 

dispatch.  17,11. 

17'6 

'..-tve chattels with :1 British 
WITH VALVES  List  Price  45 -. 

296 Ca•11  C  • • r 2 6 down and II monthly 
III. TO. of 2ig. 

CO MPLETE RECEIVER ir"tor'i''"ul 
,.molette cabinet. complete e:11, valyes and .. 

6' .peaker, /eas batteries. List Price 14,191. i 
Bargain.  1911 Cash or C.O.D. or PI down 
And 11 monthly payments of 4/-.  . DOWN i 

N.T.S. SHORT WAVE 2 
12-94 
Metres  KIT 

- 

It I  markable range that will give _you hour. Of to - 
mania:,  short-wave entertainmeat.  Kg cornprise• al: 
ompotaents  Inchnling  metal-sprayed haretward, 3 5.0i. 
able condensers, .0001, .0009 and .00010 31F1/.. 
switch, L.P. Tniusforrner, 3 baseboard 
mounting tour-plu holden.. short-wave 
11.P. choke, 2 terminal mount., 4 
terminals, 3 fixed condensers, 111,,,, 
[notion drive, grid leak, connect 
wire. 3 4-pin short-wave culla. 12  
22,47, and 41 94 metre.. 2 component 
linietete and wiring diagram. Cash or 
C.O.D. dniage Paid 276, or I 4 doers 
and 11 monthly payments of 2 6. 

BARGAIN CLASS "B" 4 KIT 
4-VALVE 
KIT 

—IIT7 TRIES the VOLUME 
et the ordinary Battery Set! 

LIST PRICE  4:4:0 

BARGAIN 

451 (c-̀.16".Ar ° Carr. 
Paid. 

OR YOURS FOR 

• Latest Class  " Circuit built on 
METAPLEX. 04 Stages. • Variable Mu, 
Screened Grid high-treguency detector, 
Class  " Driver and Class " B " 
Output Valves. • Shielded Coils. • Twin 
gang Air Dielectric Condenser. • Range 
200-550 and 1.000-2,000 metres. Working 
Drawings and instraeliou with each kg. 
KIT ., A ff tit parts, ten. valve., cabinet. speater. c 4 

or C.O.D. Cartia7.c Paid £2 k. co se 1,1 , 

and U monthly payments 43. 
KIT "B" sith yalree, 63:13:6 or12 monthly payments 4,9. 
KIT Se9914 'with rakes, walnut tinl.heil consolette cabinet, 

'N.Y.!. Cies. " " M.C.  ES  ild. 
10 - drern Allat 11 month / ,Ay  • . 10 1. 

America and all the World DIRECT on your present .".•. 
ton only 17.6. amid this rehalge short-wave •daptcr 
nee with any BATTERY receiver.  Kit compnses  
Including metnhyprayed IA...hoard. 2  I I 
.0001". .0;01  mytg. 7 tsychosid  .-1 

short•way • II.?. choke, grid leak. 
fixed yen/tenser, adaptor ping terminal 
mount. 2 terminaSi,  4-pin 
collo, 1227, 22 47, and 41 94 nietrce, 
1 compdient bracket, thin-motion 
&Ire, triniminz condenser, csnocettng 
wire and wiring iiiagirans.  Built in 
one et eninZ. 

Cash or COD. Carriage Paid 17 6, or 2 6 
down and 7 monthly payments of 2 6. 

BARGAIN 1-valve S.W. KIT 
LIST PRICE 36/- BARGAIN 

METRES c J , C.O.D. 19,6 12-94  Cosh or 

Complete Kit ni part, 
l'oniprises  Met•plex 

Laactroard,  variable anti 
n nod condenser., •wItc h, 

valve- and coil-holder.. 
choke, terminal.. glow - motion 

dri ve, 3 Rhort-wave coils, county t 
wire, and FULL WIRING DUG BAIL 
Les• valve.  Cub or C.O.D. Carriage 
Paid 19 6, or 216 down and 8 monthly 
payment. of 2,s. N.T.S. ;Lightweight 
headphone. 7/6 War tstras 

Amni NEW TIMES SALES CO., 

BARGAIN 
Ideal for all 3-valve sets.  Output 
12 ni'A at 120 volts. Tappings for 
S.G., net. arid Super Power or 
Power.  Supplied complete with 
plug and mains cord.  Employs 
Westinghouse Metal Rectifier. Bar-
gal tt price tvi or VG down and II 

'notably  vments of 2 - 

N.T.S. Moving Coil SPEAKERS 
LIST PR ICE 27/6 

BARGAIN 
1 O f  

High  fidelity  permanent  magnet 
Moving Coll awaken. elightly shop 
soiled only. Poser.  Super Power or 
Pentode. (State which w hen ordering.) 
Cash or C.O.D. Carriage Paid 10'. or 
21 down and 4 mosithl)  nt.sol 26. 

"OR 

N.T.S. H.T. ELIMINATOR 
LIST PRICE 42/-22'6 For A.C. Mains 200-250 volts, 

40-80 CYCLES, 

W.B. SPEAKERS   
YODEL KAM glInstrated on left). A MODEL WS.  Amaying murrain, I 
cabinet 'Detriment giving eoperb tIon provided !by !new maimet and 
reproduction, with power handrug exponential moulded cone. II ivniode 
,apaci(y of op to 5 watt. midi.- matching: de, kt''.  Cash or C.O.D. 
lofted-  The turn of a  Carriage Paid 92 0 0, or 

2.6 down and 11 monthly 
payments Of 4 r-. 
MODEL 371 (illustrated 
on eight). Cub Of C.O.D. 
CArriage Paid 41;121. or 
2 6,1min and 11 monthly 
payment.. of S".. 

switch  adjusts it to 
match any eel made. 
With u olunie control. 
Cash or C.O.D. Carriage 
Paid  IRS 0. or 6 - 
down and 11 umnthly 
pay ments 01 59. 

All Postal Orders should be crosled and all currency register d   
58 (Pr.W7), Ludgate Hill, 

London, E.C.4. 
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You're  paid your 

Licence 

You've got your set 

A N D  IF  you've 
used FL U XITE— 

You won't need a 

" VET."  

See that FLUXITE is always by you—in the 
house - w age—workshop  whe   speedy 
soldering is needed.  Used for 30 years in 
government works and by leading engineers 
and manufact  . Of Ironniongers—in tins, 
4d., 8d., 1/4 and 2/8  
Ask to gee the FLUXITE SMALL-SPACE 
SOLDERING SET—compact but substantial 
—complete with full instructions. 7/6. 
Write for Free Book on the art of " soft" 
soldering  and  ask for Leaflet  on  CASE-
HARDENING  STEEL  and  TEMPERING 
TOOLS with FLUXITE. 

TO CYCLISTS I Your wheels will NOT 
keep round and true, unless sloe spokes are tied 
with the fine wire at the cronies' AND SOL-
DERED.  This makes a much 'stronger 
wheel.  It's simple—with  FLUXITE—Put 
IMPORTANT. 

THE FLUXITE GUN 
is always ready to put 
Fluxite on the solder-
ing job instantly.  A 
little pressure places 
the right quantity on 
the tight spot and one 
charging last• for ages. 

Price 1/6. 

ALL MECHANICS WILL EIAVE   

FLUXITE  
IT SIMPLIFIES ALL SOLDERING 
Li. A fE LTD.(Dept, WI'.) OR MION WORKS. 

BERMONDSEY STREET. S.E.1. 

ETA 

GAR 
LIGHTNING ARRESTER 

WITH THE GUARANTEE 2 
or £200 

Act now I Don't run flake. Lightning 
may ruin your set, your home, your 
very life. Forget three dangers with a 
GARD. from all dotlera or cost free 

from : 

GRA HA M FARIS H LI MITED, 
M aso ns  Hill,  Br o ml ey.  Ke n t. 

°ENGINEERING 
OPPORTIMMESP 
FREE! 
TM+ unique Mated-book MUMS 
the  may  way  to secure 

A.11.1.11ech.E.. 
A.111.1 

1.B.E., and 
vntilar 
WE GUARANTEE--
" NO PASS—NO FEE." 
Detliti are gikna of over 150 
rbpl,,enn Coo,eI Ia all brandlell 
CI•11, Plech.. nee., motor. 
Radto  sod  Television 

Ememeenag, Beading, Govern-
ment Employment. rte. 

ENGINEERING 
OPPORTUNITIES 
swatenn   

PPOFESSOIR 
A• M. LO W 

t,t. 451. • .  11.‘n  PELEE  post free. 
British Institute of Engineering  Technology. 
409. Bhakespeare House, 17, 18, it, St...Mord Place, W.I. 

February 13th, 1937 

tEADERS 
BIERS FROM 

The Editor does not necessarily agree with the opinions expressed by his correspondents. 
All letters must be accompanied by the name and address of the sender (not necessarily 

for publication). 

Club  Wanted: S.W. Activities in 
Australia 

QI R, —I should be very glad to get in 
touch  with a few short-wave clubs 

near New Southgate.  I have in mind a 
little morse practice, and later on I hope 
to build your 2i-watt trans mitter. 
The following. paragraph which appears 

in  the  "Listener  In,"  an  Australian 
publication, might interest other readers. 

" A very interesting state of short-wave 
affairs is developing in Australia, where the 
Commonwealth Government, through the 
P. M.G. Depart ment, is planning to install a 
nu mber of short-wave broadcasters through-
out the Com monwealth.  One, of course, 
will be the new V K3LR, which is to have 
its power increased to 5 k W.  An eventual 
increase to 20 k W. is projected. 
" A. W.A. has planned a new S. W. station 

which will carry the call sign V K6 ME for 
Perth  (W.A.).  Little  is known of the 
progress being made with this transmitter, 

but listeners may rest assured that it will 
not be long before it is placed in com-
mission." --S. W. GREIO, 30, Park View 
Crescent, New Southgate, N.11. 
[Local club secretaries are invited to get 

in touch with Mr. Greig.— ED.] 

Loan of Oscillator Required SIR,—I would like to get Into  touch 
with someone who lives in my neigh-

bourhood, and who possesses a test oscillator 
which °I could borrow for the purpose of 
ganging a superhet I have constructed. 
Although  particulars  of  the  set  were 
published in your pages, I cannot clai m 
free servicing, as the circuit was gathered 
mainly from the series " Designing your 
own Wireless Set."  I remain, a great 
ad mirer of your paper. — M. C. MATTHEWS, 
9, Well Road, Ha mpstead, N. W.3. 

" Acoustic " Output 

SIR,—Readers at times get a bit con-fused with the word " output" of a 
receiver, and perhaps the small experi-
ments which I carried out may explain 
matters. 
I used two com mercial all- mains receivers, 

one delivering 2 watts undistorted output, 
the other 3.5 watts.  The first receiver's 
volu me control was turned full on, the 
sa me with the other, resulting in this case 
in the 2 watts output being much louder 
than the 3.5 watts output.  I then con-
tinued to experi ment, taking a battery set, 
with a pentode delivering approximately 
1 watt output.  A P. M. speaker was then 
fixed to a baffle a foot square, with excellent 
results.  I then increased the ba ffle to 
2ft. square.  Output was greater than with 
first baffle used.  I next placed the 2ft. 
baffle in a cha mber —cube shape —and the 
volu me  was  up  to  all- mains  standard. 
Coming back to my two all- mains receivers 
with which I commenced the experi ment, 
I removed the backs of each, and both 
sets fed their outputs to P. M. speakers. 

The 2-watt receiver's speaker was mounted 
in a larger chamber, the cabinet being much 

larger than that of the 3.5-watt receiver. 
The experiment thus shows that it was 
" volume of sound r I heard in the first 
set, and not actually the output. 
So if a reader has a set giving 8 watts, 

it doesn't always mean that it is better 

than another giving 5 watts: it all depends 
on its "acoustic " output.  I mention 
that this experi ment is on " output " and 
must not be confused with the " range " of 
the sets, as my trials were carried out on 
the local station, but what I am ai ming 
at proving is that it is not necessarily the 
loudest or " boomy" set that is best. — 
,JOHN W. LEECH (Llandudno). 

The Band-spread S.W. Three 

SIR,—I thank you for your test report on  my  Bandspread  S. W.  Three. 
You  recommended  the  inclusion  of  a 
20,000 oh ms resistor, which I have now 
fitted, and the set now works well.  I give 
below a list of stations received during tho 
past  week:  W1 XAL,  JZI,  W 2XAO, 
G5 XN,  W 2XAF, G8IX, G5XY, G8BK, 
G5VX,  G5PH,  G8CP,  G8FY,  92IW, 
G8GM, GSD, 2RO, G5UI, G8IH, C8JW, 
G2AI, W3E0C, and W2AU,  Wishing 
PRACTICAL AND AMATEUR WIRELESS con-
tinued success — W. B. W ENDON (Brandis 
Corner, Devon). 

CUT THIS OUT EACH WEEK. 

4:5 4 6 .1MININF •M E11==1 

— THAT special coupling units are available 
so that any type of valve may be tested in a 
single valve-tester. 
—THAT when adjusting a television time base, 
the spot should not be allowed to come to rest 
on the fluorescent screen. 
—THAT the above difficulty may be avoided 
by connecting some source of continuous 
oscillation to one pair of deflecting plates. 
—THAT when using a chassis-built set and 
experiencing difficulty from interference, it is 
often worth while to enclose the bottom of 
the chassis with a sheet of metal. 
—THAT in a similar case, a metal screened 
component mounted on a wooden baseboard 
or chassis,  may  otten  advantageously  be 
improved by covering the tower slde with an 
earthed metal screen. 
—THAT vibration or connecting leads can 
cause erratic tuning effects in a powerful multi-
valve superhet. 

• op.    • •.
••••• 

The Editor will be pleased to consider articles of 
practical nature suitable for publication in PRACTICAL 
AND AMATEUR WIRELESS.  Such articles should be 
written on one side of the paper only, and should contain 
the name and address of the sender.  Whilst the Editor 
does not hold himself responsible for manuscripts, erery 
effort will be made to return them if a stamped and 
addressed enrelope is enclosed.  All correspondence 
intended for the Editor should be addressed: The Editor, 
PRACTICAL AND AMATEUR WIRELESS. Gebroe Semmes, 
Ltd., Tower House, Southampton Street, Strand, W.C.2. 
(tiring to the rapid progress in the *design of wireless 

apparatus and to our efforts to keep our readers in touch 
with the latest detvlopcnents, we fire no warranty that 
apparatus described in our columns is not the subject of 
biters patent. 
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The Croydon Radio Society 

LECT UR ES by members of the Croydon Radio Society are always welcomed, 
but none more so than that by Mr. IV. J. 
Bird, the Society's Chairman, who spoke 
on " Modern Sound Film Technique" at 
the meeting in St. Peter's Hall, on Tuesday, 
January 19th. After members had seen 
an actual specimen of sound film, lantern 
slides followed which were very helpful in 
making the lecturer's points clear. A 
vital part of sound film reproduction was 
the exciter lamp shining on to a narrow 
slit en route to the sound track, and thence 
to the photo-electric cell. The slit must 
be narrow, as the beam from it must pick 
out each individual cycle, with a space 
on the track of only .0018ins. Mr. Bird's 
account of the photo-electric cell and its 
circuit m as distinctly useful.  Typical 
amplifiers were discussed, and, naturally, 
much was said about such accessories as 
field current supply for loudpseakers, 
converting mains supply to 110 volts 
A.C., as well as features of the projection 
room.  One loudspeaker did duty from 
30 to 2,000 cycles, and another from 150 
to 10,000 cycles.  On Tuesday, January 
26th, in St. Peter's Hall, S. Croydon, the 
topic was " Radio Interference," by Mr. 
F. W. Newson, of the G.P.O., and besides 
describing cures for electrical interference, 
he demonstrated them on the Society's 
quality receiver. 
In the demonstration, he placed a small 

Neon sign generator next to the Society's 
tuality receiver, thereby causing a loud 
trackle.  Immediately, the suppression 
apparatus was switched on, and complete 
silence, as regards the interference, was at 
(nee noticeable. Hon. Pub. Sec.: E. L. 
Cumbers, Maycourt, Campden Road, South 
Croydon. 

Portsmouth and District Wireless 
and Television Society 
AT the meeting of the above Society Mr. 

Pegler demonstrated a two-valve 
set which covered all wavebands from 
9 metres. After giving blackboard diagrams 

USING VISUAL TUNING 
INDICATORS 

(Continued from page 649) 

the controlled valves. Under conditions 
of no signal, the current passing though 
L.1 is at its highest, and the core becomes 
magnetised, The inductance, and therefore 
the impedance, of the other choke L.2, is 
thus at its lowest. A small flash-lamp bulb 
is connected in series with L.2, one side of 
the heater circuit, and earth. Were L.2 a 
simple resistance, the lamp would thus glow, 
the intensity of illumination being deter 
mined by the resistance. When the imped-
ance of the choke L.2 is at its lowest, the 
lamp glows brightly as the resistance is now 
fairly low. As a station is tuned in, hew. 
ever, the A.V.C. action reduces the current 
flowing through L.1, the magnetisation of 
the core becomes less and the impedance 
(resistance) of L.2 rises, with the result that 
the lamp glows less brightly.  Accurate 
tuning is obtained when the glow is at its 
minimum, or even extinguished. 

of the circuit and aerial used, he tuned 
in several stations on the loudspeaker. 
Lieut. Jackson also demonstrated a 
3-valve miniature broadcast set which 
he had built, using an earphone for a 
loudspeaker. 
Meetings will now be held every Wed-

nesday and Morse practice takes place 
every Monday.  11,e shall be pleased to 

hear from manufacturers, and others, who 
would give demonstrations and lectures. — 
Harold Leigh, 20, King Street, Soutlisea. 

Halifax Experimental Radio Society 

THIS Society carried out some interesting 
experiments on 40 metres recently, 

in conjunction with Mr. H. Crewe (GSCB). 
The receiver was situated at the Society's 
club rooms in the Friendly and Trades 
Club, and the transmitter approximately 
three miles to the north. Both the receiver 
and transmitter were made by members of 
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the Society.  Demonstrations were given 
of the ability of the amateur transmitter 
to deal with a large variety of broadcasts, 
among which were included speech, music 
from gramophone records, and morse 
also a relay of some birds singing was done 
by taking a microphone near to a local 
aviary: The results at the club rooms on the 
receiver  were  exceedingly  good,  and 
particularly the bird singing. 
The receiver was a 2-valve (Det. and 

Power)  operated  from  batteries,  and 
reproduction was by a moving-coil loud-
speaker. 
The transmitter was crystal controlled, 

with an input of 10 watts. The microphone 
was amateur made, being cut from a solid 
block of slate 6in: by 4in. by 2in. thick, and 
of the transverse current type. 
Hon. Sec.: J. B. Bedford, Oak House, 

Trianele, Nr. Halifax, Yorkshire. 

Y OU  H AVE  BEEN  W ARNED - BY RADI O— 
Crotessor liliton, on November 19th, 1936, (tom the B.B.C., broadcast a warning.  Tim warning was 

to the effect that while there are many really good and reliable Colleges teaching by correspondence. 
there•are many others which are colleges by mune only.  He said some so-called colleges rented a inmate 
of rooms in a large eailding in a well-knewn street.  Some made great promises which they did sot 
intend to fulfil.  Sonic claimed alleeesa ,s (lie)  could not prove.  111 some rasen the imn.es ut II au  
men were quoted who were in no way ealinerted with the working of the College. 

NO W BE ADVISED BY N E. 
The big name of a College is no proof of its Dation:II  ',twitting.  The Dennett College has been 

established over 30 years and cur tatire building in devoted to Bennett College work.  No other business 
of any kind is either on or attached to TIP Bennett College.  We bare seating acrommodation for over 
10,000.  We have a pertnanent staff of °v.. 190 people oil the College premises.  Our Prufession..1 Stuff 
Ilona all passed their examinations, awl our tutors are all experts in their own specialised work.  We 
do not mend out any homework to he corrected by tired, spare-time tutors. ,All students' homework it 
corrected on tile College premises the same day that it arrives, and is returned by evening post.  This 
College'is Technical, Scientific. General and Ctomiercial, thus enabling us ito cater tor nil re,i,ireisMall; 
this is important to Cost and Works Accountants. and all who have to at with rate timing. tit:whiner, 
allowances, and it is also of great Importune in man, of the Civil seance Examinattins.  This is an 
entirely British College.  Most of our textbooks are written on the College premises by our not, profes-
atonal staff,  especially  for tutorial  purpmes.  Our  tutors specialise in  teaching  studtuts  lor  the 
exainivations they themselves bare alrtudy passed. 

THERE IS NO OTHER COLLEGE IN THIS KINGDO M THAT CAN CLAI M ALL TNE 
ABOVE ADVA NTAGES. 

im not necessary for students to attend the College; we can send exactly the f:tille tuition to ytu 
by post  tor a reasonable fee payable M onthly.  Anyone who reada the journals knows that there are 
many things advertised that one can study, :Ind any kind of study is good. It is training for the brain, 
but the best thing to study, surely, is a course specially prepared to ,each you your own vocation, or 
prepare you ftr the examination which you have in view.  Knowing that you are iiinert r of your job 
give, you self-confidenee Ind peraonality, but a Diploma from a college is absolute proof of your 
effltieney.  We have agencies in all English-speaking  corner", of the world.  The nature of our business 
makes um heep it touch with employment requiremen's in all psris of the world: therefore we steiiiialime 
in preparing students for the good positions  which we  know  exist,  and  for  all  the  worzttuihile 
examinations. 

THE ABOVE VAST ORGANISATION CAN HAVE BEE N CREATED ONLY BY THE 
SUCCESS OF OUR STUDENTS. 

There is a tide In the affairs of man which, If taken at the flood, leads on to fortune and sn .,P1S. There aro threo things which come not bark: the sped arrow, the spoken word, and the lost oPportnnity— 
this Is your opportunity.  If It Is your desire to make progress Ind eatablish yourself in a goad career, 
write to as for free particulars on any subject which interests you, or if your career It not neuded, 
write and tell us of your likes and dislikes, and we will give you practical advite as to the possibilities 
of a vocation and how to succeed in it.  You \vitt be under no obligation whatever.  It is our pleasure 
to help. We never take student',  for courses unless we feel 'Pit edited 
they are mailable.  Do not forget  that anerOSS in 110i tin, prereieative 
of  the brilliant.  (Mr experienee  of over 30 years proves tiLit the 
will to SUCCI ,1  I, inner than  outstanding 

LET M E . BE YOUR 
FATHER 

Let me tell you how Co make 
a success of your career. 
If your future is undecided or 
appears unsatisfactory. let us 
talk it over together. 
I want to help, and it will cost 
you nothing to get my help. you 
will be under no 
obligation what.  
ever. 

We are prepared to produce, on 

demand, over 10,000 unsolicited 

testimonials  from  successful 

students, or In default we will 

hand over £100 to charity. 

A STAFF OF 197 
are in daily attendance at I Lis 

College at. your FervIce. 

YOUNG 
MEN 

Young  men 
physically  fit 
and  whose 
careers are not 
definitely fixed 
should join the 
Police  Force. 
We have Spe-
cial  Courses 
for  Entrance 
and Promotion. 
If-  per  week 
brings success 
Fullparticulars 
Free. Address : 
POLICE 

Dept. 104. 

X  V M\N\\IIIIIIIIIIIIIII NSO M  ENGINEERS 

6  _kook.,e 1-1,Aivc,4t, 7.-  is your chance 
to dig your-

Engineer3, row 

--,.:.. A -g: 14:6174:j i. 
selves  into  a 

sl' yi Key  position 
,  p,  and mahe your 
w /  future  solid. 

,-- : \,  It needs Tech-
nical Training : 
we can give 

' 44 "li411 0  
you that b 

4 post. Full par-
.  ear %. ficulars  Free. 

THE MOST SUCCESSFUL AND MOST  Dept. 104, 
PROGRESSIVE  COLLEGE  IN THE W ORLD. r_•-'—'•=•-r--: 

OMMA14. 
I 

DEPT. 104, THE BENNETT COLLEGE LTD., SHEFFIELD 
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ELECTRADIX BARGAINS 
? TRANSMITTERS, MORSE AND SIG-

NAL KEYS, Royal Air Force model, 
balanced action, all solid 
brass bar, tungsll con. 
(acts indicator.  Type 
K BSL, a guinea key for 
Tit  Other keys from 
4/11 to 31:-.  Learner's 
outfit  complete,  4/11. 
Ask for special illus-

trated 'Key List.  Send 110. 
ALL-WAVE CRYSTAL SETS with plug-In coils, 2 tun-
ing condensers, semi-perm. detector, 7/6. 
HEADPHONES. —Sullivan 120 ohms, 2/11.  Ericsson, 
ti-sei, and others, 2,000 and 4,000 ohms, 41. Single 
I, igl. res. ear-pieces, 3/11-
X-RAY VACUUM DISCHARIE TUBES, 14)-. 
New (;',cerement Hospital Surplus, r dia. 
bulb. Big solid Tungsten electrodes. Emits-
13ii guaranteed.  COST All.  SALE 111/-. 
Packing, 2,43 extra. 

LIGHT AND RAY CELLS, iV  
Selenium Rayeraft, 211/.; 
Kingston, CV-. Kayeraft 
outfit  with  relay  and 
amplifier, 45/..  Panto- k e 
CHM, for sound on Film, 
Television and Ray work, 
B.T.P.,  15/- ; R.C.A., 
25 - ; Beek, Angle Prisms, • 
mounted in carrier, 5,6. 

Micrometer adjusters for lens, 1/-.  Eye-
piece, with prism and lenses for photo-
cell in,pection, 1211.  Service Set Head-
lamps with Battery Holder, T/S. 
MERCERS as new. Direct Reading .001 ohms to 10 
tures.  Long scale dial for Resistance makers, 100, 
2:at and 500 volts, cheap. SILVERTOWN Portable 
Te-ter.  Combines Wheatstone Bridge, Galvo, shunts 
a lid rat ios, as new, U. G.P.O. Plug-in Bridge Resist-
:. nee Boxes. to 8,000 ohms, 1111"-. 
COMMUTATORS.  For Motors and Dynamos 5 to 
500 volts. 2i- each. Fractional H.P. motors all sizes, 
cheap. 
H.T. TRANSFORMERS. -200 40 v. to 10,000 v. 25 
M a.. 34 - ; 5,000 volts 20 m.a.,111/11 ; 2,500 v. 15 m.a., 
17 6.  Large " Butterfly" Neon Signs, 4ft. 210. x 
411. thin. x tin., on glass panel, ready for use, £5. 
PUBLIC ADDRESS AMPLIFIERS. —We can supply 
from stock 3. G, 10 or 20 watt Mains or Battery Ampli-
fiers in portable or chassis format lowest prices. Special 
Pro. Act or Dance Band Portable with mi ke a nil speaker, 
112. 10 watt A.C. Maim Amplifier, 200/250 v., new, 
m ith s alves, steel case, 01-104. Larp Set for 16 watts 
output, with: 4 speakers, £25. P.A. and Cinema Speakers 
then p. 
MICROPHONES, HAND AND STAND.—Transverse, 
Cry0al, Condenser and Ribbon. Our Public Address 
Likel-Reiss Transverse Current Microphones are far 
superior and all the best judges use them. Only SC-. 
TABLE MODEL " N.W.11."—Wonderful value, only 
15 -.  , 

Sale Bargain Lid " N" for Ild. damn. 

ELECTRADIX RADIOS 
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218, Upper Tha mes 8t., London, E.C.4. 
Phone: Central 4611 

Qualify for a Post in 

TELEVISION  
Full Radio Television Courses, to qualify for 
A.1\1.I.R.E. or A.M.I.T.E. degrees, 62 postal 
Lessons. " Special Offer for 1 month to 
readers of "Practical and Amateur Wirekss 

Full Course - £3 3 0 cash. 
Sample Lesson  - 2/6 

Write for part.eulors to 

THE INSTITUTE OF TELEVISION ENGINEERS, 
6. St. Mary's amathers. Landes, W.C.2 

or Temple aumloars. 65. Lichfield Street. Wolveriumates 

W.B. STENTORIAN SPEAKERS 
The  Finest  Permanent Magnet 
Loudspeakers  on  the  market, 
supplied on lowest terms --

1175: Cash or C.O.D. SW- or 2/0 
down: sad 11 monthly psymeks of 411-. 

G ARRAR D TYPE "R" 
R A DI O G RA M U NI T 
toot:wining of Garrard Electric Motor 
nod Garrard nigh-mod, Piek-opt. Cash 
or C.O.D. 23/2/6: or ID6 with order and 

10 monthly payments of 6,2. 
 1. 

PP0 MPT  PRLIPERY.  Anything  ant e. my-thing Radio 
supplied on lowest terms. 

THE LONDON RADIO SUPPLY CO., LTD., 
11. Oat Lane, Noble Street, London, E.C.2. 

Practical and A mateur Wireless 

BLUEPRINT SERVICE 
PRACTICAL WIRELESS. 

Dote ,tf 1 e. No. of 
CRYSTAL SETS.  Blueprint. 

Blueprint, NI 
1017 Cry-cal Receiver  ..  9.1.37  PW 71 

STRAIGHT SETS.  Battery Operated. 
One-valve: Blueprint, Is. 
All-wave Unipen (Pentode)  —  PW31A 
Ttve-valve: Blueprint, Is. 
Four-rane S er Ma  w D 
Pen)  . .... .. .... ... 11.8.34  PW36B 

Three-valve:  Blueprints, is. ask. 
Selectone Battery Three (D, 2 LF 
(Trans)) 

Sixty Shilling Three (.0  —  PW10 ,   
(RC & Trans))  PW34A 

Leader Three (SG, I), Pow)  ..  PW35 
Summit Three (HF Pen, D, Pen)  8.8- .34  l'W37 
All(aPecl ittode.. Three.. (111' . .Pen, D 

Hall-Mark Three (SG, D, Pow) ..  PW41 
Hall-Mark Cadet (D, LF, Pen, 

(Pen), Pen)  22.9.34  PW39 

. 16.3.35  PW48 
F. J. Camin's Silver Souvenir (IF 
Pen, D (Pen), Pen) (All-Wave 
Three)  — 

Cameo Midget Three (D, 2 Li' 

HF   

AU-Wave Three (D, 2 LF 

ie(0pReeciti.)11hig) (Dr, 

1936 Sondone Three-Four (HF 
(Tram))  .  8.0.35 

en,  Westector, 
Pen)  .. 

Battery A  

The Monitor (HF Pen, 0, Pen) 
The Tutor Three (HF Pen, D, Pen) 
The Centaur Three (SO, D, P)  — 
The Gladiator All-Wave Three 
(111' Pen, D (Pen), Pen)  ..  29.8.34 

F. J. Camm's Record All-Wave 
Three (HF Pen, D, Pen)  — 31.10.36  PW69 

The " Colt" Ail-Wave Three (1, 
2 1.F (RC st Tram)) .  15.12.35  PW72 

Ferr-valve: Bleepriets, is. each. 
Fuctiy.• Four $41, D.,. Pen).. —  PW II  
Beta Universal Four (SO, D, LF, 

—  PW 17 
Nucleon Class B Four (SG, D 
(SG) LI', Cl. B)  6.1.34  PW34B 

Fury Four Super (SO, SG, D, Pen)  PW34C 
Battery Hall- rk 4 (HF, Pen, D, 
e• Posh-PUS)  • •  • •  • • PW46 
F. .J. Camm's " Limit -. All-Wave   
Four (ID' Pen, D, LE, P)  —  26.9.36  PW57 

Maims Operated. 
Twe-valve: Bleepiste, is. seen. 
A.C. Twin (D (Pen), Pen)..  — 
A.C.-D.C. Two (SO, Pow)..  7.10.33  PW31 
Selectone A.C. Radiogram Two 
if), Pow)  — 

Teres-vatve : Meeprieb, is. ewe. 
Double-Diode-Triode Three (HE 
Pen, DDT, Pen)..  10.6.33 

D.C. Ace (SO, I), Pen)  ..  — 
AA'. Three (SG, 0, Pen) —  — 
A.C. Leader (HF Pen, D, Pew: ..  7.4.34 
D.C. Premier (HF Pen, D, Pen)..  31.3.34 
Claque (HF Pen, I) (Pen), Pen) .. .28.7.34 
Armada Mains Three (HF Pen, 1), 
Pen)  ..  18.8.31 

F. J. Camm's A.C. All-Wave Silver 
Souvenir Three (HF Pen, 
Pen)  ..  ..  11.5.35 

" All-Wave" A.C. Three (D, 2 LF 
(R.C.))  ..  17.8.35 

A.C. 1936 Sonotone (HF Pen, IF 
Pen, Westector, Pen) _ 

Feur-vaive: Blueprints, is. oak. 
AA:. Fury Four (SO, SG, D, Pen) 
A.C. Fury Four Super (SO, SO, D, 
Pen)  

A.C.  (Ml' Pen, D, Push-

Pull) I Mall-Mark  Pen, 
Push-Pull)  —  9.2.35 

SUPERNETS. 
Battery Sets: Bineprieta, Is. each. 
• Superhet (Three-Valve) 
F. J. Camm's 2-valve Superhet 
(Two-Valve)  13.7.33 

F. J. Camm's 24 Superhet  . —  PW118 
Mains Sets:  Blueprints, is. each. 
•  superhet (Three-valve)  —  PW43 
D.C.  Superhet (Three-valve) ..  1.12.31  Pli'42 
Universal £5 Superhet (Three. 
valve)  ..  -  PW44 

F. J. Camm's A.C. £4 Superhet 4  -  PW59 
F. J. Camm's Universal £4 Super-
het 4  ..  .  * .  .  —  M OO 

SNORT-WAVE SETS. 
Two-valve: Blueprint, is. 
Midget Short-Wave Two (D, Pen)  15.9.34  PW3SA 
Three-valve: Blueprints, is. each. 
Experimenter's Short-Wave Three 
(SO, D, Pow)  ..  —  PW3OA 

The Prefect 3 (D, 2LF (RC and 
Tram)) .. . 

The Bandspread B.W. Three (IF  PW03 
_  — 

Pen, 1) (Pen), Pen)  29,t,.30  PIVOS 

21.3.36 

PW49 
PM2 

PW5I. 

PORTABLES. 
Three-valve:  Blueprint, Is. 
F. J. Camm's ELF Three-valve 
l'ortable (HF Pen, D, Pen) ..  10.5.36 

Four-valve: Blueprint, Is. 
Featherweight Portable Four (SG, 
D, LI% Cl. B)  ......— 

MISCELLANEOUS. 
8.W. Converter-Adapter (1 valve)  — 

P W 65 

l'W l 

PWISA 

AMATEUR WIRELESS AND WIRELESS MAGAZINE 
CRYSTAL SETS. 

Illeepriets, Sd. each. 
Four-station Crystal Bet ..  .. 12.12.36  AW4'27 
1934 Crystal Set  ..  —  A W.144 
150-mile Crystal Set  ..  —  A W 45u 

•  PORTABLES. 
Fenr-valve: Bleopriets. Is. Id. each. 
Midget CIAS8 B Portable (SG, D, 
Li, Class B)  20.5.33  A W389 

Holiday Portable (SG,  D, LF, 
Class B)  1.7.33  AW393 

Family Portable (HF, D, 
Trans)  , 

Two H.F. Portable (2 80, D, 
QP21)  June '34  Whine:: 

Tyers Portable (80, 1), 2 Trans)  —  WM36; 

SNORT-WAVE SETS. —Battery Operated. 
PW53  Deo-valve: M uerte % is. each. 

S.W. One-valve converter (Price 6d.) —  A 1V 329 
PW55  SW. One-valwe for America  ..  23.1.37  A W4211 
PW61  Rome Short-Waver  —  A W452 
PW62  Twe-valve: Muspriets, is. each. 
PW64  Ultra-short Battery Two (5(1 der., 

Pen)  .  .  Feb. '36  W11402 
PW60  Home-made Coll Two (D, Pen) ..  — 

Three-valve: Iluspriuta, Is. each. 
World-ranger Short-wave 3 (D, 
RC, Trans)  _  —  A W 355 

Experimenter's 5-metre set (D, 
Trans, Super-regen)  .. 30.6.34  AW438 

Experimenter's Short-wave (80, 
D, Pen) .. Jan. 19, '35 AW463 

The Carrier Short-waver (80, 
P)..  .  July '35  WM393 

Feer-valv•:  Blueprints, Is. U. each. 
A. W. Short-wave World-Beater 
(HF Pen. D, RC, Tram)  ..  —  A W 436 

Empire Short-waver (SO, D, RC, 
Trans)  _  „  „  WM313 

Standard Four-waiver Short-waver 
(8B. 0, Li. 1') .. .. .. lie,. '35  W11383 

Soloed:et: Blueprint, is. Id. 
pwin  Simplified Short-wave Super  Nor. '35 WM  397 

Males  Operated. 
PW19  Two•valve : Bluerrists, Is. each. 

Two-valve Mains short-waver (D, 
Pen) A.C. 

PW23  " W M." Band-spread Short-waver 
PW25  (14, Pen) 
PW29  " W.I." Long-wave Converter .. 
PW35C  Three-valve: Blueprint, Is. 
PW3511  Emigrator (SG, 0, Pen) A.C.  -  W312:12 
PW36A  Fear-valve: Blueprint, Is. M. 

Standard Four-valve A.C. Short-
PW38  waver (SO, 1), RC, Trans)  .. Aug. 15  WM39I 

MISCELLANEOUS. 
Enthusiast's Power Amplifier (1,6) June '35  WX387 
Listener's 5-watt A.C. Amplifier 
(116)  & jig. '35  WM392 

Radio Unit (2v.) for WM392 (1/-) Nor. '$5  1V.111395 
Barris Eleetrogram (battery am-
[Ann) O H  •  ..  Dee. '35  WM39u 

De-Luxe Concert :LC. Miectro-
gram  ..  .  Afar. 'SO  WM103 

New Style Short-waver Adapter 
(1/-)  ...N M '35  WM388 

Trickle Charger (68.)  .. Jan. 5, '35 AW462 
Short-wave Adapter (1/-)  .. Dee. 1, '34 AW456 
Superbet Converter (1/-)  .. Doe. 1, '35 AW457 
B.L.D.L.C. Short-wave Converter 
(1/-)  ..  May '30  WS1405 

PW40  Wilson Tone Master (1/-)  .. June '36  WXIOU 
The W.I. A.C. Short-wave Con-

PW52  verter  .. July '30  WM408 

22.9.34  AWI17 

PW 50 

PW51 

PW55 

PW20 

PW34D 

PW45 

PW47 

AW440 

A W453 

WM368 
W51380 

These blueprints are drawn full sire. 
Copies of appropriate 'colt, contoinina descriptions of 

these sets eon In some eases be supplied St the folloirixii: 
prices, which ore additio.ol to the root of In'.' bilrep• ins.  A 
du-h tiefore the Blueprint Niminct Indicates that the 1.rue is 
out of print. 
Issues at Practical Wheless  4d. Post paid 
• ., „ Amateur Wireless  4d.  „ „ 

Praeteal neehanies  77,1.  
Wireless Masesius  1 3 „ 

The index lett•rs  filch pmeede the Eluepeltit Number 
Indicate the periodical in which the description appears, 
thus. PW refers to l'uvricAL Wrar.teas. AW to Amain', 
W jeers. ,PM to Practical Mechanies, WM taWireicesMaaarine. 

Bend (PreirrabiT) • poetst order to corer the cost of the 
blueprint sod the issue Wanly* over Gd. uhricceptableb to 

ax,  ANATFUll  Wirt•tr.%  Blueprint  Dept.. 
Otoo. Novae., Ltd., Toner Holum% Southampton Street, 

Strand. W.C.R. 
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IIERIES 
NQUIRIES 

Using A Diode 

" Is it possible to use a diode or double-
diode for A.V.C. on a ' straight ' set whilst 
retaining reaction on the usual triode detec-
tor, or could a D.D.T. be used for amplified 
A.V.C.? If so, could you give me a diagram ? 
I have tried a Westector on my set (a 
5-valve straight, 2 var. mu, Det. and Class 
B), but owing to the tendency to favour the 
L.F.'s I find there is very little control on 
medium-waves."—T. M. (Dublin). 

THERE should be no difficulty, with a correctly-designed A.V.C. circuit, in 
using the Westector. This is, in fact, the 
only way you can obtain the results you 
desire, and the article on A.V.C. in last 
week's issue should enable you to arrange 
he circuit satisfactorily. We do not favour 
the incorporation of a double-diode or 
double-diode-triode valve as a separate 
A.V.C. valve with the ordinary triode as a 
reacting detector, for several reasons. If you 
must dispense with the Westector, one 
circuit which might be tried experimentally, 
and which might satisfy your requirements, 
is to use one variable-mu H.F. stage, 
followed by a triode H.F. amplifier with a 
separate triode reactor valve, adopting the 
Carpenter circuit, but there would not be 
the same gain in this stage, and following 
the H.F. pentode, you might find difficulty 
in arranging for satisfactory tuning arrange-
ments, especially if you use a ganged 
condenser unit. 

An Extension Speaker Problem 

" I am contemplating running an exten-
sion loudspeaker from the living-room 
to the sitting-room.  From measurements 
made, the twin flex would be 100ft. long. 
My receiver is a three-valve, with one S.G. 
and Pentode output, and I obtain ample 
volume with the existing speaker. For my 
extension, I would, of course, use a modern 
moving coil. Do you think I would obtain 
comfortable volume from my extension 
speaker from the above particulars ? "— 
H. B. (Salford, 6). 
IF your intention is to include the flex 
1 in the anode circuit of the output valve, 
you would not, of course, obtain satis-
factory results.  If, however, an output 
filter is fitted, such as was described in our 
Christmas number, then the length of 
the flex does not matter very much. Your 
mention of twin flex leads us to suppose, 
however, that you intend to use one lead 
for each speaker terminal, and thus you 
may be under the impression that two leads 
must be used. This is not the case. If an 
output filter circuit is used, only one lead is 

required, this lead running from the 
condenser in the filter circuit to 
the distant speaker, the other side 
of the speaker being joined to 
the nearest convenient earth point, 
such as a water pipe, radiator, 

etc. If you have obtained twin flex, we 
suggest that you connect the two ends to-
gether so that you will be using a single 
extension lean of double the effective 
area, and thus will avoid any possibility 
of losses of certain frequencies due to a high 
resistance lead. 
0,1=01 1411 .11411111100,M 14 •14/ .1.41 .1/ . 

RULES 
We wish to draw t he reader's attention to the 
fact that the Queries Service is intended only 
for the solution of problems or difficulties 
arising from the construction of receivers 
described in our pages, from articles appearing 
In our pages, or on general wireless matters. 
We regret that we cannot ,for obvious reasons— 
(1) Supply circuit diagrams of complete 
multi-valve receivers. 

(2) Suggest alterations or modificat ions of 
receivers  described  in  our  contem-
poraries. 

(3) Suggest alterations or modifications to 
commercial receivers. - 

(4) Ansuer queries over the telephone. 
(a) tirant interviews to querists. 

Please note also, that queries must he limited 
to two per reader, and all sketches and draw-
ings which are sent to us should bear the 
name and address of the sender. 
Bequests for Blueprints must not be enclosed 
in it h queries as they are dealt %%Rh by a 
different department. 
II a postal reply is desired C stamped addressed (metope 
must be enclosed.  Send your  (cumin to the Editor. 
PRACTICAL  AND  AMATEUR  WIRELESS.  George 

j  Rescues,  Ltd,  Tower  House.  Southampton  Street, 
Strand, London. W.C.2. 

The Coupon most be enclosed with every poem 

A Metal Screening Box 
" Will you please send me the name of the 

manufacturer of the Three Compartment 
Screening Box, which was specified in your 
article, page 760, February 29th, 1936? 
It was used in the Beat Frequency L.F. 
Oscillator."—S. H. (Stockport). THE screening box is not a standard 

component, but you may obtain a 
duplicate from E. Parouasi, 10, Featherstone 
Buildings, London, W.C.1. 

One-valver for America 
" Could you let me know if there is a 

blueprint available for the  One-valver for 
America ' described in your issue dated 
23.1.37 ; if not, can you recommend a 
one- or two-valve set to get America.  I 
want something which is cheap to make 
and does not require complicated aerial 
systems. I would like a blueprint which has 
got a copy of the paper to help in the con-
structional details."- M.  B. ( Parkhurst, 
I.O.W.). THE blueprint for the One-valver for 

America is number AW429, price is. 
With regard to the reception of America, 
it is, of course, impossible to guarantee 
that this will be obtained every time you 
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listen. Conditions on the short waves are 
so variable that you might find on some 
nights that even a five- or six-valve set 
will only just get the American stations, 
and then atmospherics or fading will be 
so bad that the signals will not offer enter-
tainment value.  Under favourable condi-
tions, however, the receiver in question 
may be relied upon to give you quite 
good signals, and the logs submitted by 
readers who have built the receiver confirm 
this. 

Standard Abbreviations 
"I am an interested reader of your 

short-wave paragraphs, but to my dismay 
I am not able to understand what such terms 
as 11-20 G.M.T., QS°, QSA, QSL, etc.. 
mean.  Please state what they are, as 1 
am sure many other readers are as puzzled 
as I am."—F. Y. ( Yardley Wood, Birming-
ham). THE first reference in the list of abbre-

viations you give is simply the time, 
G.M.T. standing for Greenwich Mean Time. 
The 24-hour system is referred to in the 
quotation you give, and this particular 
reference means from 2 p.m. to 8 p.m. 
The " Q" code, together with some other 
abbreviations used in wireless transmission, 
will be given shortly in the Short-Wave 
Section. 

Television by Disc 
" I have a lot of 30-line television appa-

ratus, and I wondered if I changed the disc 
to 240 lines to scan horizontal at 25 pictures 
a second, would I obtain a picture using 
the Duplex neon lamp ? "—A. R. (Brixton). 
USING a 20in. disc (which was the most 

popular size) the diameter of the 
holes for 30 lines was .02in. To increase 
the definition to 240 lines, you would need 
240 holes (using a single disc), and to 
accommodate these so that no overlapping 
takes place and to obtain the correct 
picture ratio, they would have to be so 
small that you would not only find diffi-
culty in making the holes, but even when 
made, they would prove ineffective owing 
to the small amount of light which would 
pass through them, and the picture would 
hardly be visible. If you wish to experi-
ment, we would suggest that you use two 
or more discs, and try the effect of a combi-
nation of slots and holes, somewhat on the 
lines of the high-definition disc transmitter, 
but we cannot give you any detailed instruc-
tions, and have not ourselves yet found 
any satisfactory way of using a. mechanical 
recei ver. 

The 1937 Crystal Set 
" Would you please let me know the 

address of the firm which supplies the 
crystal detector which is specified for the 
1937 crystal set, and the price of the complete 
crystal, so that I can send direct and save 
any delay."—D. W. (Inverness). 

THE crystal is supplied by the Jewel Pen Co.. Ltd., of 21, Gt. Sutton Street, 
London, E.C.I. price 2s. (Id. 

The Coupon on Cover iii must  i 
be attached to every query. 

NM . 01/1•11.111»  14IL, 

WE OFFER YOU A FULL WEEK'S FREE  USE 
A PlX is probably the one refinement your set has needed all along o rid it of that annoying muzziness that mars the 
quality of reception.  It will give you a welcome sharpness in the tuning that will bring you real enjoyment from foreicn 

t   _ 

programmes.  Send us 2s. or 2s. 6d. to include the Handy Holder illustrated. fIF YOU ARE NOT ENTIRELY 
SATISFIED RETURN IT AFTER THE WEEK'S TRIAL FOR FULL REFUND.  You will find it  well worth while. 
PIX, Southwark Street. LONDON, S.E.I. 

PIX HAS IMPROVED MILLIONS WHY NOT YOURS? 
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Miscellaneous Advertisements 
Ad.  ments are  accepted for these 
columns at the rate of 3d. per word. Words 
in black face and/or capitals are charged 
double ibis rate (minimum charge 3/- per 
 11).  Display lines are charged at 
6/- per line.  All advertisements must be 
prepaid All communications should be 
add  d to the Ad  at M   
" Practical  and  Amateur  Wireless," 
Tower House, Southampton Street, Strand. 

London, W.C.E. 

RECEIVERS, COMPONENTS AND 
ACCESSORIES 

Surplus, Clearance or Secondhand, etc. 

RADIOMART 
SHORT-WAVE SPECIALISTS 

Announce 1937 

SHORT-WAVE MANUAL 
Packed with short-wave information and circuits of 
mains and battery receivers,  including straight, 
superhet and 5-metre transmitters, modulators, etc. 
Information on transmitting licences, aerials, Class B 
amplifications, neutralization, superbet alignment, etc. 
The most comprehensive manual published, written 
by practical engineers, price 6d., post free 70., in-
cluding catalogue. 
1937 Catalogue only (3 (lines enlarged) price 11d. post 
free. 
Ir'ELSEN screened dual range coils, switched, 2;11 

each. Pair 5/3. Millianimeters, 25 ma. upvrards, 
519.  Super, 60. 
1-‘,SLERICAN  mains  transformers  230v.  fully 

shrouded, 350/350, 6,3v., 5v., 6/11.  Majestic 
250/250, 2.5v., 5v., 4/11. 

HEAVY DUTY mains transformer worth 35;-, 
350/350. 150 ma. ; 4v. 2.5ACT., 4v. 6ACT., 12,6. 
KC/S., IF transformers, 2/11.  Telsen Ace, 
1/11. 3054 Radiogrand, 2/9. 2mf. 300v., 9ii. 

UTILITY 

!straight line wavelength dials, 3;11. 
Telsen H.F. chokes, 1/11. 

TT TILITY 2-gang uniknob and dial, 3/11; 1,500-
volt tubular condensers, all sizes, Gd. 

LECTROLYTICS 500-volt 8 mt., 1/6 ; 4 mf., 1/6; 
4 x 4, 1/11; 8 x 8, 3/6; 25 inf. 25v., 1/-, etc. SM OUTHING chokes, 20 by. 120 ma., 3/11; 100 
ma., 2/11; 40 ma., VII. 

PUSHBACK wire, 6 yds., 6d.; heavy Ocl.: 2 gross solder tags, 6d.; resin-cored solder, Oft., bd. CENTRALAB pots, all sizes, 1/6; switched, 2,-; 
tubular glass fuses, 2d. 

1ENSON PM speakers, 12;0. Yarley Iron core.coils, 
2/6; matched pair, 4/6. 

oPEctra, OFFER Class B valve, driver transformer 
1.) and valvehoider, new, lot 5/.. 
'TRADERS' monster bargain parcels, value £4,10;-, 
I.  for 10/-; also 5,- parcels. 

FAMOUS Continental A.C. valves, 4/6; American Duotron, etc., all types, 3/6; battery front 2/3. 
TILITY 8/11, microdise (Bala, 3/11; Radiophone, 
0.00016 short-wave condensers, 3/6; series gap, 

twin, 3/9. 
CIERAMIC all brass microvadables, 15 rnmfd., 1;4 ; 

40 mrnfd., 1/7; 100 nunfd., 1/10; short-wave 
il.F.C., 9d. 
("ILEA RANCE catalogue 1id. Goods over 5,- post 

free.  All enquirers must send stamp. 
Branchea : 19, John Bright St., 44, Dale End.  Mail 
Orders, 44, Holloway Head, Birmingham. Telephone, 
MID 3254. 

ALL goods previously advertised are standard 
lines, still available.  Post card for list free. 

V AUXHALL  Over DennUyT's ILthITe IEBSoo, k1se6l3laer, s.  StraTnedm, plWe .(B'.u2r. 

9338. 

CONVERSION UNITS tor operating D.C. Receivers 
from A.C. Mains, improved type, 120 watts 

output, at £2/10/0. Send for our comprehensive list 
of speakers, resistances and other components. 
W ARD,  46, Farringdon Street, Loudon, L.L.4. 

Telephone : Holborn 9703. 

465 

DANKRUPT Bargains.  List  Free.  All-wave 
battery, 3v., 79/6.  British mains superhets, 5v., 

£6110/0.  All-wave, £7/10/0.  Ormond 3v. A.C./D.C., 
57/6.  Ormond 3v. ELF. battery sets, 59/6.  Large 
stock valves, speakers, all components. -Butlin, 
8, Stanford Avenue, Brighton. 

LOUDSPEAKER REPAIRS 

DEPA1RS to Moving Coll Speakers, Cones and Coils 
fitted or rewound.  Fields altered.  Prices 

Quoted including Eliminators.  Loudspeakers Re-
paired, 4/-.  L.F. and Speech Transformers, 4/- post 
free.  Trade invited.  Guaranteed.  Satisfaction. 
Prompt Service. Estimates Free. L.S. Repair Service, 
5. Balham Clsove, London, S.W.12.  Battersea 1321. 

LOUDSPEAKER Repairs, British and American, any make, twenty-four hour service; moderate 
prices.--8inclair, Speakers, Al ma Grove, Copenhagen 
Street, London, Ni. 

PREMIER SUPPLY STORES 
Otter the following Set Manufacturars' Brand New Surplus Goals at a fraction cil the Original Cost; all 
goodt nuaranteed perfect; carr. pail over 5/-; under 5/. poetize 62. extra. Order; under 51- cannot be 

sent C.O.D. 

ALL POST  ORDERS  TO  JUBILEE  WORKS, 167, LOWER CLAPTON RD., 
LONDON, E.5.  'Phone  Amherst 4723. 

CALLERS, AS USUAL, TO 20-22, HIGH ST., CLA HAIII, S. W.4 (Macaulay 2382).  And 165 & 165a„ 
FLEET ST.,  E.C.4 (Next door  to  Atalerton's Hotel). Central 2833.  NOW Branch: 50, NIGH 8T. 

CLAPHA M, S. W.4 (Macaulay 2381). 

Have you had our GIANT ILLUSTRATED CATALOGUE AND VALVE LIST?  Send 4d 
IN STA MPS FOR THIS BARGAIN LIST. 

MAINS VALVES. faunal, Europa 4 v. AM. ti.ip m 4,8 each. 
Ht.  L.,  6.0.,  II.F.-Pen•., 
rt101.  I, 3 and 4-watt A.C. 41,rectly heated output Pentode.,. 
Full-wave rectifiers. 230 v. 6„. Fn. , &C. D.C. type..  20-volt 
Is amp. 8.0., Var.-Mu-8.0., IL, HL., Power and Pm. 
Following types eh 5;11 each.  Full-wave rectifier., IMO v. 
120 mat and 500 V. 120 m.. 21 watt izsdlreLtIv -heated 
Pentodes, Octodes, Frequency Changers. 

SA MMY SALV O.  2 volts, ILE., Lir., 2/3.  Power. 
boner-Power. 2/9.  8.0., Var.-Ms-8.0., 4- or 5-pin Pentode., 
11,1r. Pens., V.-MtelLY. Perm., 6/,  Claes 21, 3/6. 

AMERICAN VALVES.  Genuine American H URON and 
TRIAD Ant-grade Valves.  3 months' guarantee.  All types 
in stock, 541 each.  210 and 230,8;6 each.  New Metal-Olaas 

m. all tl'Oes, 6/6 each.  Clentrine American DUOVRom 
Vali ., all types, 36 each.  Valve holders for all above 
types. 6d. each.  Metal bases. 84. each. 

SHORT- WAVE C0113, 4- and 6-pin types, 13-26, 21-17. 
41-84, 70-170 metres, 1;9 each, with circuit.  Special set of 
3 SW. Coils, 14-130 metre.. 4'- set, wills circuit  Premier 
3-band S.W. Coil, 11-23, 12-43, 3/1-86 metre.  Simplifies 
8.W. receiver construction, suitable any type circuit. 2/11. 
COIL POREIXES, in finest plastic Material, llin. low-loss 
ihbed, 4- or 0-yin, 1/- each. 

SUPER CERAMIC COIDENEERE, St.?., .00015, .0001, VS 
each ; double-spaced, .00003. .000023, .000013. 3,- each. 
All brass with integral slow inoUon, .00913 tuning, 3/11; 
.1.6/013 reaction. Eff. 

Hi. CHOKES, S.W. 10-100 metres. 9d.: 8.W. /screened. 
1 6 standard screened 180-2,000 metres, 116. 
3-WATT A.C. AMPLIFIER, 2-etage, for mike or pick-op. 
Complete kit of parts with 3 valves, 40 , 

7- WATT A.C./.1.C. AMPLIFIER,  godage, high.galo, push-
10ill output.  Complete kit of parts with 5 specially matched 
valtes, IN la 

10- WATT 3-stage A.C. Amplifier Kit with 3 valves. U Irea, 
20- WATT 3-stage A.C. Amplifier Kit with b valve. SS Se 
ELEcTa.oLyncs.  U.S.A., 4, 8 or 16 mid. 530 v. peak, 1 
each. Dahilier, 4 or 8 nafd. 300 v., 3/-; 60 told. 30 v., 1,6; 
mid. 50 v.. 61.: 23 mb.l. 23 v.. lb, T.C.C. 4 or 8 mfel. 

630 v.. 4 - : 13 mfd. 50 or 100 v., I/. • 60 surd. 12 v.. If-. 
Paper Condenten.  W.E., 250 V. working 4 eat.. 2/- •. 2 ml. 
1 -, 1 inf. 6d. ; 360 v. working 4 mt..  : 2 raL,  Dubilier 
:,oti v. w,rking 4 ml.,  600 v. 4 mt., 6/, 

COSMOCORD PICK-UPS, with tonearm and volume control, 
10,6 each.  PICK-UP KEA N only, 4/6 each. 

PREMIER MAINS TEARIFORMIE3. wire-end type with 
screened  primaries,  tapped  200-230  v.  Centre-tapped 
Filament. ft tura tined one year. H.?. S & 9 or H.T. 10 with 
4 v. 4 a. C.T. and 4 V. 1 a. CT., 116.  2304150 v. 00 ea.a, 
4 v. 1 a., 4 v. 2 a. and 4 v. 4 a., ail C.T., 1116. 360-360 v. 
120 m.a„ 4 r. 1 a., 4 v. 2 a., and 4 v. 4 a., all C.T., 10;6. Any 
of them transformers with engrat ed panel and N.P. terminals 
1/6 extra. 600-600 v. 110 M a.. 4 v. 2-3 a., 4 v. 2-3 a., 4 v. 
1-3 a., 4 v. 3-4 a., •Il CT., 17 6. Super Model 19/11. AUTO 
TRANSFORMER& step up or down, 60 watts, 7/6: 100bratts, 
101..  SMOOTHING CHOKES, 25 m a.. 21) : 40 in.., 41- ; 
60 20.6., 11;6; 130 tan.. 10,6.  2,500 ohm... 60 ma, Speaker 
lteplacensent Chokes, 6,6. 

MILLIAMMIETIERL moving-Iron, Moab 211n.. all ranges from 
0-10 Si.... sta. Visual tuning, 6 or 12 m.a., 6 ft Moving-roil 
meters, 21in. 0-1 ma., 181 ; 311n. 0-1 m.a., 2E1.  Matti-
pliers, 1,1- each.  Ampautters, 0-1, 3, 6, 10 or 20 a.. 169. 
TELSEE Multi-meters, 3 and 30 M.., 8, 16 and 240 v., Jill 
each.  Rends A.C. and D.C. 

TRANSFORME RS, latest type Telsen R.0.4 (Het 12,15), 2/9„ 
Linen Ilypernik 0.P.P. (list 12,6), 3,6. 

• 

OUTPUT TRANSFORMERS for Power or Pentode. r 01: 
Multi-Betio, 4 6 ; Push-Pull Input Transformers by pros is  
manufacturer, 4/6 each. 

ELIMINATOR KITS for A.C. mains.  120 v. 20 ma.. or 
130 V. 23 nt.a., 16/-. tapped 8.0_ stet. arid output Complete 
Klt with long-life valve rectifier (replacement coot only 2 

PREMIER L.T. CRA M = KITS for A.C. mains, including 
Wwitinghouse Rectifiers and Tapped Mains Transfo:rucr... 
8 volta at 1 amp., 141; 0 Mita 1 m. 17/61 13  rsit4 1 
19/- ; 8 volts 2 a., 29,6 

TELSEN Iron-cored screen ed colts, W.319, 4/- each. 

Electrle SOLDERING IRONS, 200.230 v., £0/D.C., 21. 

NEW 1937 1.VALVE SHORT- WAVE RECEIVER OR ADAP-
TOR KIT 13 to 86 Metres without coil chancing.  Complete 
Kit and Circuit 12 6.  VALVE GIVEN FREE!  DE LU KE 
MODEL Ii to 1175014. 11letres, complete Kit with Chusis,  Coils 

and oil part.,IMPIREIET CONVERTER KIT, 136. 

LW. SUPERSET CONVERTER, for A.C. Main, Receivers, 
20,t.  A.O. Valve given FREE: 

NEW 1937 2-VALVE S.W. KIT, 13 to 96 Metres without eel' 
cbsnxina. Complete Kit sod Circuit. 19 6. VALVES GIVEN 
FREE,  DR LUXE MODEL It to 130 Metres. complete Kit 
aol Chanis, I Coils and all parts, EL-. VALVES GIVEN raze. 
3-VALVE S.W. 61T, 5.0. Del. and Pen., 42 -.  VALVES 
GIVES FREE I 
SAND-PASS TUNING PACE comprising set of Telsen 7-gs m 
iron-cored coils with ewiteLdng. mounted on steel chassis with 
3-gang condenser, illuminated dim-drise and 4 valve holden.. 
EV- the let.  All Mains or Battery circuit  M E 

ablielAL OFFER.  US W TWO GANG SCREENED ALL. 
WAYS COILS, 12 to 2,000 Metres, complete with suitchlug 
and wiring diagram, 6/11 per 
3 VALVE SAND-PASS KIT, 200-2,000 metre,.  Complete 
kit of parts, including °hassle, all components, solves, M.G. 
speaker and wiring diagram.  Battery' Model, 40;-.  LC. 
Stains Model, 70,,, 
MAGNAVOX.  Mains energised M.C. Siseakers.  ' 134,' 71n. 
cone, 2,300 ohms, 1281; '152; Sir.. cone, 2,300 ohms. 17;6: 
'Plai52.Magna, iritt moo, 0,300  EWE  Magnavox I'M.,-. 
'254.' 71n. cook, 16/11;  '222; Mn. cone, 266.  Reliable 

ROLA latest type P.M.., 111/6„  GOODELUIS' 81n. mains 
energised, 1.000 ohm. field. w e each . lessen P.M.., 10 6. 
DIALS -Clarion Illuminated 8.W. slow.motion Dial with 

knob, 2/..  Premier All-Wave 2-speed Dial, full vision 
straight-line, dual ratios 10-1 and 150-1, 66, with escutcheon 
Potentimaeten by well.known meters.  All values up to 
1 meg., 21- ; with switch. 2/6.  GRAMOPHONE :MOTORS. 
Collar* Gramophone Unit consisting of A.C. motor, 100-
230 v. high 'lushly pick.up and volume control, 45/.; Collar, 
motor only, MY- ; Collar° Universal Gramophone Motor. 
100-230 V. A.C./D.C., with high quality piek-up awl volume 
control, 67 6; CAlaro Universal Motor only, 4E6: Edison 
Bell double-spring motors, including turntable and all fitting. 
161- ; Cosmocord Ormno. unit. comprising A.C. motor pick.up 
and volume control Mat 55,-1, 36,9. 
TUBULAR CONDE/OE M non-inductive, all value,  00  63 
.3 tufd.. 6.1. each. 

Wire-end RESISTORS any veil" t watt, 6d.': 4 watts. 1/. 
/5 watt., 1 6; 15 watts, 5/.; 26 watts, 2/0 each. 
I-tellable MO UE KEYS with Storm Code engraved on baLelite 
6..e, 

Bakelite case ISEIZZZ2s,  ; W d04,1t 06,63 “Lood-.010.-

2, 6 each. 
Super Qaality lightweight RzADPRosits, 3/9 pair. 

SHORT WAVES 

SHORT W AVE  on a crystal set.  Full building 
instruction and crystal 1/2 post paid. -Radionutil, 

Tanworth-in-Arden, Warwickshrie. 

ALL-WAVE RADIO FOR 11/11; send for illustrated 
catalogue of RIDCO short-wave units, from 

9;6 complete. -Radiu Industries, Birch Street, Hanley, 
stalls. 

VALVES 

NOTHING  better  available.  SIX  MONTHS' 
GUARANTEE, complete range of BATTERY, 

A.C. MAINS, RECTIFIERS always in stock, 2 volt 
Bet.. H.F., L.F., 2/3. POWER 2/9, SCREEN GRID 
PENTODE, 11.11. PENTODE 5/-.  American types, 
fully guaranteed. 5/6 each, Nos. 18, 24A, 35. 42, 43, 
45, 47, 56, 57, 58, 75, 77, 78, 80, 2A5, 2A6, 2A7, 6A7, 
2B7, 6B7, 6(16, 61)(1, 25Z5, 25Y5.  Write for other 
prices to Duiel Electrical Co., Ltd., Devonshire Works, 
Duke's Avenue, Chiswick, W.4. 

MISCELLANEOUS 

GRAMOPHONE attachments for Radio, electric 
motors, 25/-; pick-ups, 9/6; portable gy m '-

phones, 12/-; spring motors, 4/8, dozen 36;-, 100 
£12/10/0, 1,000 £100;  walnut pedestal Anexagram, 
£5; soundboxes, tone-arms, horns,  cabinets, needles, 
gears, springs, accessories, cheapest.  Quantity buyers 
obtain lower prices.  Catalogue free. -B.egeutam, 120, 
Old Street, London, E.C.I. 

DETECTION. New theory, system, circuits, book, post free is, ld.- D'Arcy Ford, Gaudy Street, 
Exeter. 

CONDENSERS. Metal Case. British Manufacture 
(by Special isat ion method). 1,000v011 . kg.: 1 mfd., 

2/0 ; 2 mfd., 3/3 ; 4 mfd., 4/9 ; mfd., 8/6. 800 volt 
wkg.; 1 mfd., 1/9; 2 mfd., 2/3; 4 mfd., 8/9;  6/6. 
500 volt ukg.: 1 mil, 8d. ; 2 mfd., 1/2; 4 mfd., 1/10; 
8 mfd., 3/6. 
Condensers.  Tubular:  .005 mfd. to 2 rofd.  List 
on application. Condensers. Tele% ision, P.A. syst ems, 
etc. S.A.E. 
Mentone Radio Stores, 364, Fulham Royal, London, 
8.W.10. 
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RECEIVERS, COMPONENTS AND 
ACCESSORIES 

Surplus, Clearance or Secondhand, etc. 

RADIO CLEARANCE 
63, HIGH HOLBORN, W.C.1. 

HOLBORN 4631. 
Special clearance sale now taking place at our London 
premises  the following bargains are offered to enable 
our Mail Order customers to participate in this eagerly 
awaited annual event. 
8-VALVE A.G. MAINS SUPERHET, BY  WELL-
KNOWN MANUFACTURER--Fitted Visual Tuning, 
Volume coot 1. I,,ne Control, et,., handsome Bird's 
Eye Maple Cabinet, ire Mins. wide. 12ins. deep, 
High, Valves as follows:  AC/VP1„ Pea. AC/VP1, 
AU/VP!, ACJILDD, V014, Ac2Poi, Two.  -s 
Sege, 2 I.F. Bence, NIL A. V. C.. a iesicr  rt*, 
10s. lid. 

LIMIER 4 VALVE UNIVERSAL AC DC RECEIVER, 
fitted in handevoine dark Mash Walnut Cabinet of 
41p1 ight design, cluck tare tuning, N'0111111e Control, 
iteaelion Colitrol, etc., a really line recciier, it 15s. 
EXCLUSIVE BRITISH RIGHTS HELD BY US FOR 
CONSTRUCTRAD KITS (AMERICAN)  During the 
Hale, theme K its are offered as Billows :-
1 Valve Battery kit complete %%ilia valve, 21/-. 
2 Valve Battery K it complete with valves, 25/-
1 Valve AC,'DC Kit complete with valves, 2616d. 
2 Valve Battery Kit complete with valve,, 32/6d. 
These are complete *eta, not converters, covering a 
wave band of 15-600 nsetres by means of 5 Inter-
changeable Plug-in Coils. 
II VALVE At. SUPERHET CHASSIS complete with 
valves, details as above. in 7s. lid. 
REGENTONE 5-VALVE AC.'DC BAND PASS RE-
CEIVER, iltted in handsome Dark Finish Walnut 
Table Cabinet, Thermometer tuning, Separate Dials 
for Long and 3leditim Waves, etc., complete with 
Valves, to clear, f 4 4s. 
REGENTONE 6-VALVE A.C. SUPERHET, Fitted in 
Cabinet as above, with sintilar salient details, A.V.C., 
le.. £1 2s. Cal. 
REGENTONE  3-VALVE  BATTERY  RECEIVER, 
:it'll:Oil Grid, Detector, Pentode Output, fitted In usual-
sonic Walnut Cabinet with Thermometer Tuning, 
large P.M. Moving Coil Slieaker, etc., 52 6d. 
REGENTONE  6-VALVE  UNIVERSAL  CHASSIS, 
fitted complete with built-in speaker, etc.  With 
Valves. SS', 
REGENTONE 5-VALVE At. SUPERHET CHASSIS, 
fitted with built-in Speaker.  Complete with Valves, 
53/6d. 
FEW ONLY HANDSOME ELECTRIC CLOCK3, suit-
able for 200 to 250 A C. StaillS,  British Made, tU clear, 
16/6.11. each. 
LISSEN ALL-WAVE COILS, complete with circuit, 
switching. etc_ i matched pairs, Si- per rail'. 
DITTO SINGLE COILS, 4/641. each. 
LISSEN 126 K C I.F. TRANSFORMERS, fully screened, 

G.E.C. 110 K C I.F. TRANSFORMERS, Midget Type, 
comple.te with trimmers, 1,3. 
CENTRALAB  VOLUME CONTROLS,  wlth switch 
5,1.1110, 10,000, 25,000, 50,000, 2/3. 

SPECIAL, SPECIAL, SPECIAL. 
JENSEN lAin., 2,500 FIELD PENTODE TYPE MOVING 
COIL SPEAKER.  ri  each.  Few Univ. 
HANDSOME  STRAIGHT  SLOW  MOTION  DIAL, 
complete with Escutcheon, 2,3. 
The Following Condensers by well-known wants 
facture :-
8 plus 8 plus 4 Electrolyties, wire end type, metal 
easel, 3/.. 
14 plus 8 Electrolyties, Wire end type, metal Case', 21-. 
8 plus 8 EINtrolyties, Wire end type, Cardboar.1 
cases, 3/,  • 
S Mid., 550 sung:, 500 working, Metal Can, 1 Mlle 
Fixing, 2111. 
8 MM., 500 surge, 450 working, Metal Can, 1 Hole 
Fixing. 2/6. 
TUBULAR CONDENSERS, paper type, all sizes up to 
.1 lid, each. 
50 MId., 50 volt working, condensers, well known ma titi-

I.,elurc, 1/6. 
50 Mid., 25 volt working, condensers, well known 00311U-
lad lire, 1/3. 
25 MM., 50 vol: working, condensers, well known manu-
facture, 1/-. 
50 MM., 12 volt working, condensers, well-known manu-
facture, 1/.. 
UTILITY 3-SANG CONDEN3ERS, Superhet Type, 
two .0005 Sections, one 110 K,C Section, fully screened, 
with top trimmers, 2,0. 
LISSEN  CLASS  B.  DRIVER  TRANSFORMERS, 
ratio 1-1, brand new, boxed, Imo 
BRYCE MAINS TRANSFORMER3  AND CHOKES. 
British and Guaranteed. Standard Mr the Season. 
250-0-250, 80 th.a., 2-0-2 volts, 2.5 snip.. 2-0-2 volts, 
4 amp, 8/6. 
350-0-950. 120 m.a., 2-0-2 volts, 2.5 amp., 2-0-2 volts, 
4 amp 100. 
350-0-350, 150 m.a., 2-0-2 volts, 2.5 amp., 2-0-2 volts, 
4 amp., 2-0-2 volts, 2 amp., 11/6. 
500-0-500, 150 ma., 2-0-2 volts, 2.5 amp., 2-0-2 volts, 
amp.. 2-0-2 volts, 2 amp., 2-0-2 volts, 2 amp., 16/6. 

H.T.I1 TRANSFORMER, 250 volts, 00 m.a., 2-0-2 volts, 
4 amp., 8/6„ 

IC Astinued at top of column three) 

6 VALVE ALL-WAVE MENET 

Bennett College, Ltd. 
B  h Institute of Engineering Technology 
Elect radix Radios  .. 
Fluxite Ltd. 
Graham Farish, Lid. 
Institute of Television Engineers 
International Correspqndenco Schools, Ltd. 
London Radio Supply Co. 
M P.R. Electrical Co. 
McCarthy Radio, Ltd. 
New Times Sales Co. 
Peto-Scott Co., Ltd. .. 

(Complete with B.V.A. Valente) 
Improved all-wave superheterodyne for A.C. or D.C. 
mains.  High eensitivity on all three wave-bands 
(16.5-50 metres, 200-550 metres, 800-2,000 metres). 
Many interesting features, including :— 
Illuminated " Airplane" dial with statioa names. 
Special " squekh" valve for inter•station noise law 
pression, wish manual muting control.  Ortode 
frequency changer. 8 stages, 7 tuned circuits. Iron 
Cored I.F. Coils.  Delayed A.V. C. 3.5 watts out.lut, 
Extra heavy Cadmium-plated steal chassis. 
£7 cash complete with valver, knobs, pilot lamp', mains 
cable and plug, etc.  Deferred terms from London 
Radio Supply Co., 11, Oat Lane, E.C.2.  12 months' 
guarantee. Suitable loudspeakers, cabinets, r!c., in stock. 
McCarthy Chassis from £4 51. to £12.  Write for 

illustrated catalogue. 

CA1121-11-1Y RAIDIO l_Tr. 
44a,  Westbourne  Grove, London,  W.2. 

1 elephora  Bovoraler 3.251, 

EARN EXTRA MONEY 
sales, etc. Complete with Four Valves. Spoaker. and Volume Con-
trol. Path-Pull output. ctiii  • 

I Iniutophyse 
R0.001000; or thoho at 

hAtol  rtrongth. 
4,,i,p001 ready lor con-
to-oine  to  piel,oir  or    
od. rophone. n411'1. .1114  a  a. 
oolv.  l'r're  net, 
.r 10 - wou thl, Newt fur Jug parthnitars.  •rhone  04,,ford 31". 
rl P.R. Electrical Co.. 252. Victoria Road. Romlort. Remy. 

t  i 
I  FREE A DVICE  BUREA U  i 
t  2 
i  COUPON  f i 
I This coupon I', available 'until February 211th,  ? 

, 

I 1937, and must be attached to all letters con- ; 
!  tattling queries.  1 
; PRACTICAL AND AMATEUR WIRELESS,  I 

13/2/37.  1 
i  1 

1937 Show Model "PYE INVICTA" 
In _ sled Manufacturers' Cartons  with Makers' 

Full Guarantee. Brand New. 

All Waves. All Electric. All Pentode Output. 
4 Mullard Valves.  Heavy Duty Large Mag-
navox Speaker. Tunes from 17 Is 
Zdlilt Metres.  Cash with order.  15-19-6 

..1ST PRICE £9-1 9-6. 

" SPEED " Lo7 3n2cio Rn o. Ern.i f2o. dI B o 23;d6: 

ADVERTISEMENT INDEX 
Automatic Coi Winder & Electrical Equipment Co. 

Inside Front Cooer 
• • 657 

656 
• • 658 
.• 656 

656 
658 
652 

.. Inside Bock Coot, 

.. Inside Back Cooer 

Player's Airman  .. Inside Front Cover 
" Speed  .. mud,. Back Cooer 

(Continued Irons toot of column out) 

DITTO WITH H.T.8 METAL RECTIFIER, 111/3. 
ALL TRANSFORMERS ARE FULLY SHROUDED. 
BRYCE MAINS CHOKES 
40  30 Hys., :410 Ohms, 3'6; GO ma., 40 Ilya., 
500 Ohms, 5/- ; lilt iti.a., sil II ys., 2,500 Onus, lur 
Speaker Replacement, etc., :1. 
BRYCE  HEAVY  DUTY  INTERLEAVED  MAINS 
CHOKE, 12 Ilya. 100 Ohms, 250 01.a., 
Enquiries I Id. sianip if reply expected. 
Hours of Business,  a.m. to 7 p.m.  Saturdays, 
0 a.m. to 1 p.m. 
All Orders, Value 51- or Over, Post Free. °niers under 
5'- must be accompanied by a reasonable amount for 
postage. 
C.O.D. Orders under 5f- cannot be accepted. 
Orders frosii Ireland and Special Parts of Scotland are 
:object to certain increased postage rates, and cus-
tomers are advised to apply for details, etc., of poetage 
before ordering. 

• 

SCOUTHERN RADIO'S WIRELESS BARGAINS. All Goods Guaranteed and sent Post Paid. REt•EIV ERIC —Vidor 3-Valve Battery Seta. Model 
U.N. 212' Complete in attractive Walnut Cabinet 

i? II I lace Mullard Valves. Moving Coil Speaker, Bat-
ten, and Accumulator. New In sealed cartons, £3/1711 
(1,i,t 6) ens.). LUCILLE.-5-Valye American Midget Seta.  Corn' 

plete with 5 Valves, Moving Coil Speaker. 
Ready for use on any mains 100,250 volts A.C./D.C. 
Long and Medium Waves, L3/15/0.  New, Of scakd 
cartons. RECORD CHANG ERS.—CARRARD Model R.C.4, 

plays automatically and changes eight 10In.  r 
1•2iii. records of any kind. New, in sealed cartons, 

GC. It A 1101'110N E MOTO Itsb—COLLA RO  ELM-7- 
TRU' Radiogram Unit 4. For A.C. or D.C. mains 

mil 250 volts.  Fully Auto Stop, complete xith 
Pick -tips Can be used ou any mains. Brand new in 
sealed cartons. 57/6 emit.  COLLAR() ELECTRIC 
Radiogram Units, complete with Pick-up and fully 
Auto Stop for A.C. mains only, 37/6 each. COLLAR() 
Single Spring tiramoplione Motors with 10111. turn-
tables, complete with all accessories. 11/-.  Double 
spring Motors with I2in. turntable. 15/.. COLLAR() 
BATTERY  It A 1110(1 It AM  UN ITS,  comprising 
Double Spring Motor and l'ick-up mounted on plate, 
with all neeessewlea, 851- each.  All, COLLAR() 
moToits ARE BRAND NEW IN SEALED CAR-
TONS.  * 
C PEA  R.S.—l• F. I. EST I N Soundes,  permanent 

nutImpt. 1(1/-.  T EIS EN permanent magnet with 
10-Ratio Transformers to suit any RN-elver, 126. 

lantilvsker Uitity, 2/6, ALL BRAND NEW 
AND BOX E D. 
fvOI LS. —T ELS EN Iron Core. W3-19(Midget size), 4/-. 

Type W478 (Twin). 9/- pair. Type W477 (Triple), 
itl/- per set. Type W4711  riple Superliet., Selector and 
Oscillator), lit!- per set. All ganged coils complete 011 
base with switch.  'Has  TRANSFORM Kit 
COILS, 110 k/c., 5/,  TELSEN. DUAL RANO E 
col LS with aerial series condenser incorporated type 
W76, 4/,  Telaen Aerial condensers with shorting 
switch, 2,b.  ALL TELSEN COMPONENTS brand 
new in sealed cartons. 

AMERICAN VALVES.  A FULL RANGE OF 
V ALVES FOR ALL AMERICAN RECEIVERS, 

61- each. 
AISCELLA.NEOUS BARGAINS.  ALL BRAND 

Iv' NEW IN ORIGINAL SEALED CARTONS : 
T E I.S EN A.C./D.U. Multimeters test Anything' radio 
or electrical, 8/6.  Teisen 2-Range Voltmeters, 3/-. 
3-ILinge utr,ters, including milliamps, 4/-. ACE (P.O.), 
Microphones. with traustortner ready for use with any 
receiver, 4,6;  36 Assorted Tru-ohm Resistiuices. 
1 watt, colour coded and marked, 30 on card, 0/- per 
caid.  BELL TRANSFORMERS, 200/250 volts 
input, 3, 5, and S volts output, 3/6. MORSE SIGNAL 
UNITA incorporuing buzzer, tapper and flash with 
intermit Mnal code, complete with batteries and bulb. 
3,9 iarli: Varley Square Peak Coils, BP5, 2/-. MAR-
CONI V24 and Q Type valves (useful for short-wave 
experiments), 1/6; Glass insulators, 4d.; Light-weight 
headphones, double-pole, 4,000 ohms each ear-piece, 
3/- per. A.C. Trickle Chargers, for 2, 4, and 6 volts, 
17/6. C"t and RADIO BATTERY CHARGERS Incor-

porating WESTINGHOUSE METAL II Erfl-
E I ER.  This Charger will enable you to keep your 
CAR BATTERIES FULLY CHARGED. tor use on 
2, 6 and 12 volts, 45/- each. 
D KO EXTON E  ELIMINATORS,  A.C.  200;250 

volts, Type W5a, with trickle charger; :am. 
SOUTHERN RAD10. —Branches at 271-275, High 

Road, Willesden Green, N.W.10; 46, Lisle Street, 
London, W.0 2. All mail order* to 323, Huston Road, 
London, N.W.1, 
COUTHERN RADIO, 923, Boston Road, London, 
1,3  N.W.1 (near Warren St. Tube). 'Phone  Eutton 
3773. 

SITUATIONS VACANT 

NVANTED—ambitioug young men to prepare for 
well-paid posts in TELEVISION, the great 

career of the future.  Apply for fret booklet from 
BRITISH INSTITUTE OF ENGINEERING TECII-
NOLOGY. 1ST% Studien! Place, W.I. 
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EVERYTHING that is thrilling and new in this wonderful age in 
which we live is to be found month by month in PRACTICAL 
MECHANICS, the Magazine of Modern Marvels. 

The February Number, Just Out, will thrill old and young alike,  for 
its spocial articles include: 

Underground Trains of the Future 

The Conquest of the Eddystone Rock 

TIKi Marvellous Experiments  You Can Make with 
LiquA Air 

Other Special  Features in-
clude: 

Tha A B C of Television 
A Petrol-Driven Model Aero-
plane 

Galton's Wonderful Whistle 
A Romance of the Weaving 
Industry 

Aerial  Photographs with a 
Kite 

Amazing Sound Detectors 

A Model G. W.R. Locomotive 
A Lilliputian Village in the 
Cotswolds 

Star-Gazing for Amateurs 

The Peculiarities of Pressure, 
Etc., Etc. 

All  profusely  Wystrated 

with photographs, diagrams, 
plans/ ani drawings.  
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