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By NIAL O'MALLEY KEYES

At the age of fifteen the author left Eton and his
wealthy home to seek a job in the Californian
oilfields. His money exhausted, without work, and
faced with starvation, he became one of a crew of

A ocean outcasts on board a ramshackle whaling -ship
which was a floating gutter.
There, as a greenhorn " Limey " with an English
accent that earned derision, Nial O'Malley Keyes,
who had been nurtured in comfort and elegance,
learned to be tough amongst a wild cosmopolitan
crew who drank and swore and fought, while doing

A one of the hardest, dirtiest and worst -paid jobs in
the world . . . Read this thrilling TIT -BITS true
series of life aboard a whaler.

An enormous man,
naked to the waist,

A lay in the back of
I the car.
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mL &nag and Spying
AUTHORITATIVE NEW BOOKS-

ASK FOR THEM AT YOUR LIBRARY

Britain and the Mediterranean
By KENNETH WILLIAMS

0 --

BRITAIN AND THE

MEDITERRANEAN
KENNETH WILLIAMS

" . . can be strongly
recommended as conveying,
in the smallest possible
compass, a clear and
accurate idea of the part
the Mediterranean may play
for good or ill in the
strategy of the war."

The Spectator.

. . a careful study,
carefully written . . .

one all there is to know
about our position in this
sea that links us with the
East." Country Life.

" Mr. Williams . . .

should have the satisfaction
of knowing that his little
primer will bring new light
on a very important
problem. . . '

Great Britain and the East.
3s. 6d. net (by post 3s. od.l.

Under the German
By

S. THEODORE
FELSTEAD

Will the oppressed
peoples of those countries
now occupied by Germany
take heart from the story of
Belgium ? Suffering all

the miseries of invasion,
the heroic Belgians counter-
attacked in secret. This
new book tells how the
Peasants and citizens fought
the Germans by spying,
working day and night
under the grim threat of
the firing squad.

5s. net (by post 5s. 6d.)
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Available at all booksellers, or by post from the
publishers, George Newnes, Ltd. (Book Dept.), Tower
House, Southampton St., Strand, London, W .C.2.
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ROUND THE WORLD OF WIRELESS
Adding Range

WHEN considering the question of
increasing the range of a short-wave

receiver the usual procedure is to add an
H.F. stage. But there is a better scheme
which not only increases range but at the
same time increases the efficiency of a
receiver out of all proportion to the small
addition which is made. We refer to the
inclusion of a short-wave converter. The
only drawback to this type of unit is that
the receiver with which it is employed must
include H.F. amplification. A further
drawback to the addition of another stage
when considering mains apparatus is that
the additional current is not readily obtain.
able, and if the supplies in the receiver are
tapped off it may result in inefficiency in
the receiver. In this issue we describe an
efficient converter which may be used with
either A.C. or D.C. receivers, and this
includes its own mains section which, by
making use of the A.C./D.C. type of circuit
which does not include a mains trans-
former, cuts down expense and at the same
time removes all difficulties associated with
the provision of the additional L.T. and
H.T. supplies. We must emphasise once
again that this type of unit is only useful
with receivers having H.F. amplification
(and this includes superhets) whilst for the
simpler type of receiver without H.F. an
ordinary adapter must be employed.

Novachord Recitals
"WON. NOVACHORD," a programme

V featuring the unique musical in-
strument which simulates dozens of others,
may be heard over WLW on Tuesdays at

. a...*  
Editorial and Advertisement Offices :
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7.15 p.m., E.S.T. Gene Perazzo (staff
organist at WLW) will be the novachord
artist, and will be accompanied by a string
ensemble.

Grand National
ONE of the biggest racing events of the

year will again be brought right into
the homes of listeners when a running com-
mentary is given on the Grand National at
Aintree on April 5th. This commentary,
which has one of the biggest
audiences of any pro-
gramme in the year, is
also to be broadcast to
the Forces in France. R. C.
Lyle will be responsible for
the preliminaries, and the
commentaries on the actual
race will be by Richard
North and Raymond Glen-
denning. The points from
which the commentaries
will be made are the Start-
ing Post. the Grand Stand.
and the Canal Turn.

Breathless Last
Minutes in Sport

AN edition of " Fan
Fare," the Scottish

sports radio magazine, will
be presented once again
by R. F. Dunnett in the
Forces programme on April
5th. This time it will be
a slightly revised edition
of the first war -time " Fan
Fare " which was heard in
the Home Service on
January 16th. He has re-
created in dramatised form
at the microphone exciting
last minutes of famous
sporting encounters in
Scotland-Association and
Rugby Football matches
won with the last kickbefore
the whistle, and boxing
matches, such as Benny
Lynch's victory over Peter Kane.

rt

THE next programme in the popular
" Composer Cavalcade " series will

again be devoted to that prolific melodist,
Irving Berlin. There are few composers of
modern popular music who could stand the
strain of more than one programme of this
nature. Irving Berlin is certainly one of
them, and most of his 700 compositions
can bear constant repetition. Some of his
songs have been for some years classics in
their own field. Among those which are to be

"Composer Cavalcade

broadcast on April 3rd are " Easter Parade," -
written for " Stop Press" in 1933 ; and " A
Pretty Girl is Like a Melody,; which was com-
posed in 1919 but was revived for that
monumental musical film " The Great Zieg-
feld" in 1936. More recent is " Now it can be
Told" which was the only new number in
" Alexander's Ragtime Band "-based on
Berlin's successes and shown in 1938 ; and
"Back to Back" from the Sonja Henie-
Tyrone Power film,'" Second Fiddle." Phil

The increase in interest in radio as a career lends point to this
illustration of a novel service tester of the analyser type used

in the G.E.C. laboratories.

Cardew, who will be remembered for his work
in the recent Ray Noble programme, will
again be responsible for the arrangements.

The Vole of Evesham
IN peace -time Charles Gardiner and Robin

Whitworth collaborated in a programme
about the Vale of Evesham and the life of
the fruit and vegetable growers on its rich
soil. This programme has been brought
up to date, and will be revived on April 13th
with local speakers. Mr. Gardiner is
Clerk to the Evesham Rural District
Council.
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Radio Careers
There are

.4 specialist teeing insulation in an elaborate air-conditioned
cabinet. This is used for special tests in conjunction with

tropical apparatus.

Specialised Branches of Research Available to
Experts in Certain Fields.

IN previous issues we
have dealt with the
subject of radio as a

career, and although the
industry has been sub-
divided into various sec-
tions some of these have
naturally had to be dealt
with rather briefly.
Radio production does not
embrace merely electrical
processes, but when the
individual components and
apparatus used in radio
are examined it will be
found that there are
several sciences introduced
in their production. Take,
for example, the ordinary
valve. Apart from the
various mechanical details,
there is also the question
of the chemical composi-
tion of the filament or
cathode, and in this direc-
tion trained chemists are
employed on research.
Metallurgists also play
their part in the produc-
tion of special materials
for grids and anodes.
Many modern radio com-
ponents, and even cabinets,
are now made from bake-
lite, and again this is a
chemical production which
was not special to radio in
the first instance. It will
thus be realised that
trained physicists,
chemists, etc., can also

find an outlet for their abilities in modern
radio, and these professions require
specialised training at the end of
which some academic degree would be
taken.

These specialised trainings are, of course,
more suited to the young man who is just
finishing his education, and who is thus
more easily able to transfer to one of the
universities or a branch thereof.

Postal Training
There are, further, specialised training

centres which cater for tuition by post to
reach certain high standards such as those
mentioned, but in general it is not a simple
matter to obtain the necessary degrees
without attending a centre where the
necessary practical experience may also be
obtained. A perusal of some of the
" Situations Vacant " columns published
in certain quarters recently will show that
there are still many vacancies for specialists
such as those mentioned. It is also often
possible to obtain junior posts as assistants
to such experts, where practical experience
may be gained, although again a really
sound general education is one of the most
important features. As an idea of the
salary to be expected, the Air Ministry
recently advertised for laboratory assistants
having good general education with
theoretical training in electricity, practical
experience of receivers or electrical testing,
and at the age of nineteen the salary offered
was 40s. to 70s. per week,' according to the
qualifications and experience of the
applicant. Next week we shall deal more
completely with this subject, and an
important announcement will be made.
Order your copy now.
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Orchestral Recordings
PROMINENT among the record releases

for this month is a number of interest-
ing orchestral recordings. First,

there is the famous " Nutcracker Suite,"
played by The Little Symphony Orchestra,
conducted by Alexander Smallens, on three
10 -in. records, complete in album with
leaflet, costing 8s. 6d.-Decca F 7360-2.
Equally well known is Offenbach's Tales
of Hoffmann " a selection from which is
played by The Regent Concert Orchestra
on Decca F 7228. In the Permanent
Music " series is a recording by The Boyd
Neel String Orchestra of Concertino in
F Minor " and " Largo " (Concerto in F) on
Decca X 148-9. Two more old favourites
make their appearance-" The Whistler and
his Dog " and Teddy Bears Picnic,"
played by the Belgrave Salon Orchestra on
Rex 9643.

New Record Album

ALSO
amongst this month's new record

releases is an album which admirably
illustrates a popular song development
that is probably unique. Sung by Bing
Crosby, Brunswick sponsors a set of twelve

cowboy songs. " Boots and Saddle " and
" I'm an old Cowhand," are two examples.
both of which are included in the album.

The original cowboy songs were not folk
songs in the strict sense of the term. The
ranch boys used any old tunes there were
around for borrowing and fitted words
expressiVe of their thoughts and actions
to old tunes. The tune of " My Bonnie
Lies over the Ocean " was better known
as " The Cowboys' Dream." But although
there were many such adaptations, it finally
resulted in a great number of modern
songs in cowboy vein.

Twelve of the best of these are sung by
Bing Crosby in this new album, which
includes, as well as the two previously
mentioned titles, such evergreen favourites
as " Silver on the Sage," A Gold Mine in
the Sky," and " My Little Buckeroo,"
Brunswick 0 2923-8.

Gershwin's Concerto in F
ALONG overdue recording featured in

the Brunswick lists this month is
that of Gershwin's " Concerto in F." Most
people think Gershwin's large Scale works

begin and end with the famous " Rhapsody
in Blue." The concerto is a much more
broadly planned work. Although originally
written for symphony orchestra, this
special version now recorded by Paul
Whiteman serves, perhaps, to further
emphasise the essentially jazz style of the
composition. The slow movement in
particular is very beautiful. Paul White-
man shows that he is still the leader of one
of the greatest dance bands ever, while his
pianist, Roy Bargy, gives a fine performance
of the difficult solo part. Brunswick
0145-6. Funny how the old tunes won't
lie down. Most recent of song re -incarnation
is " Oh ! Johnny, Oh ! Johnny, Oh ! "
which dates back to 1917 and which has
now been introduced into the new edition
of Black Velvet." The most intriguing
record of it is by Arthur Young and the
Hatchett Swingtette. This unusual little
band, which is built around the Novachorcl
and uses the unique fiddle playing of
Stephane Grappelly, records on Decca F
7045. Elsie Carlisle also sings this tune on
Rex 9734, and couples it with " Mr. Jones
(Are You Coming to Bed)."

An even older melody than the " Johnny"
song is " Tristesse," which is a modern
dress version of one of Chopin's loveliest
tunes. Ambrose has recorded it on Decca
F 7400, while there is an alternative version
by the Inglese Tango Orchestra on Decca
F 7395.
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TESTING SHORT-WAVE COILS
A Simple Method which the Experimenter will Find Particularly Useful

TO the short-wave enthusiast, the
construction of coils affords endless
scope for interesting experiments.

But the average home -constructed S.W.
coil, though made with certain basic
principles of coil construction in mind, is
very often a " hit or miss " affair, which
requires testing under working conditions
before being incorporated in an experi-
mental circuit. This testing under work-
ing conditions " presents a problem, unless
certain equipment is available.

Many constructors prefer the " plug-in "
method of incorporating their coils, mount-

ing them on old 4 pin or 7 -pin valve bases.
But, even assuming a plentiful supply of
valve bases, it is annoying to complete a
masterpiece of soldering only to find the
coil unsatisfactory or inefficient in operation.

To obviate this difficulty, the following
method was devised, and has been com-
pletely satisfactory, having the additional
advantage of testing both 2 -circuit and
3 -circuit coils with equal facility, simply
by throwing a switch. The necessary
apparatus consists merely of a strip of
ebonite about an inch wide and six ter-
minals, preferably of the " telephone "
type.

Ebonite Terminal Strip
The ebonite is first drilled to take a row

of six terminals, spaced approximately
One inch. Lacking any other suitable
strip of ebonite, it may be noted that
the ebonite holder of the slotted type
used for supporting the old " basket '
coils can be profitably employed. No
drilling is necessary when this type of
holder is used, since the terminals can be
firmly fixed at equal intervals along the
slot. Further, the slot helps to reduce
surface leakage between adjacent terminals.

The ebonite strip is then fixed in an
upright position by means of small angle
brackets, or even pushed firmly into a
slotted cork screwed to the baseboard.
The terminals should be numbered 1 to
6 from top to bottom, and then the panel
Permanently incorporated in your favourite
circuit. Fig. 1 shows, semi -pictorially,
how this is done in the case of a typical
frequency -changer as employed in short -
Wave converters. Fig. 2 gives the con-
nections for a simple two-valver. The
scheme may also be adapted for use in
various other circuits.

The switch in the aerial cricuit needs
some explanation, as its function is import-
ant. This must be a good anti -capacity
S.P.C.O. switch, since any capacity across
its terminals will defeat its object, which is
to enable 2 -circuit (grid and reaction) coils
and 3 -circuit (aerial, grid and reaction)
coils to be tested on the same panel.
When the aerial lead is switched to terminal
2, the aerial coil is brought into circuit.
Where no aerial winding is used, the
change -over switch connects the aerial
directly to terminal 3 ; that is, in the grid
line.

Fig. 2 (right).-
Circuit diagram show-
ing connections for a

simple two -valuer.

Fig. 1 (left).-Circuit
diagram showing the
simple coil - testing
method applied to a
frequency -changer

circuit.

the first lead goes to the first terminal,
the second to the second terminal, and so
On, down to the bottom of the reaction
coil. With 2 -circuit coils, terminals 1 and.
2 are not used, and the aerial lead is

 switched to terminal 3.
To support the coil firmly in position

when all connections are made, a large
tapered cork or piece of wood is screwed
to the baseboard, close to the terminal
panel. The coil former is pushed over
this, preventing any movement and conse-
quent variations in inductance. Changing
coils is a matter of seconds and has the
advantage that no soldering is necessary.

The .0001 mfd. aerial series condenser,
which is pre-set or fully variable, will
require different settings for different
coils (and these may be easily found after
a little experimenting) to remove " dead -
spots."

0

6<

0

Coil Construction
When constructing coils for use with this

apparatus, it must be remembered that
all the windings are made in the same
direction round the former, otherwise the
correct " sense " will  not be obtained,
and the circuit will not operate efficiently,
if at all.

There should be no difficulty about
connecting the coils to the panel. With
3 -circuit coils, beginning at the aerial end,

EARTH

Finally, a few hints that may make a
great deal of difference.

(a) Choose a piece of good quality ebonite ;
leakage losses can be considerable when
inferior ebonite is used. To bring these
losses to a minimum, try roughening the
surface with a piece of emery cloth.

(b) When wiring the terminal panel
in the circuit, do not forget that most
important law of S.W. construction :
keep all leads as short and direct as
possible.-G. W. B.

Using Television Relay Stations
BEFORE the war the use of a number of

small relay stations was put forward
as an alternative suggestion to the employ.
ment of a cable link for the purpose of
transferring the television programme
signals generated at Alexandra Palace to
one or more stations in the provinces
where the programme would be rediffused
for the benefit of inhabitants within the
local service area. The authorities went
so far as to state that tests were being
conducted to ascertain the merits and
demerits of each system with a view to
accepting one of them for inaugurating
the plan of provincial television. In the
United States steps have already been taken
to put the relay method on trial, with the
idea that subsequently this can link up a

network of television stations and so
furnish a television service over a very wide
area. The American experiment was under-
taken with a main television broadcasting
station, the signals from which were received
at the relay station many miles distant.
A special aerial array beamed in the proper
direction and supported on 400ft. masts
ensured that the received signal was satis-
factory in every respect. From this point
the vision and sound were fed to the local
broadcast transmitter, so that all receivers
within the service range of the latter were
provided with ample signal strength to
operate the sets, although in normal
circumstances the  sets were well beyond
the service range of the main radio
transmitter.
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EXTERNAL AIDS
Simple Additions which May Be Made to
Any Receiver for Improvement Purposes

By W. J. DELANEY

MANY constructors have a receiver
which they have built or purchased
and which, whilst it is more or less

quite satisfactory, would lend itself to
some slight improvement in one direction
or another. At the same time they hesitate
to make any modification to the actual
wiring or components in view of the fact
that they may spoil the results they are
already obtaining. It should be realised,

... however, that it is still possible to effect
improvements outside a receiver without,
in some cases, actually interfering with the
wiring or components in any way. Such
improvements are, by the very nature of
things, limited in their scope, but it is

Fig. . 1.-An output
filter in theoretical
and practical forms.

OO
NEW L S TERMINALS

quite possible to effect considerable im-
provements to the working of a receiver
by such means in certain cases. For in-
stance, a receiver may be built without an
output filter. If the receiver is self-con-
tained such a filter is not essential. But as
soon as an extension speaker is needed
with the set, then some form of output
filter is essential to avoid the passage of
the H.T. supply through long leads with a
consequent loss of voltage and inefficient
working of the output stage. A mains
unit may be purchased for the purpose
of operating a battery set from the mains,
and this may result in instability. De -
Coupling will, therefore, have to be added,
and this also may be included outside the
receiver. Selectivity may not -be quite good
enough. A wave -trap may be added to
sharpen up the tuning. These are only
a few of the directions in which external
aid may be included and the exact lines of
inclusion will now be detailed, so that
the scheme may be followed in individual
cases.

Output Filter
Taking the case of the inclusion of an

output filter first. This consists only of an
L.F. choke and a fixed condenser, and thus
may very easily be added. In commercial

receivers the choke is replaced by the
speaker transformer which is fitted to the
receiver, and sometimes the addition of an
extension speaker does not silence the
built-in speaker. In other cases a special
silencing switch is fitted, but this is on
the secondary side so that the speaker
transformer is still in circuit. However, if
you wish to use a single speaker and so
avoid the expense of an additional model,
then when it is removed from the set and
taken to another room the transformer
primary must be replaced in the receiver,
and this is where the iron -core L.F. choke
is used. Obviously, the output arrangement
would be modified so that the speaker,

whether used direct
against the set or in
another room, is filter -
fed and the new arrange-
ment is shown in Fig. 1.
The choke and condenser
could be screwed on the
side of the cabinet, and
a pair of terminals
added. One of these
is joined to earth and
the other to the con-
denser, and then the
speaker may be joined
to the two terminals,
or the single lead from
the extension point
joined to the " live "
terminal. The choke
should be of the ordinary
type, having a rating
of about 20 to 30
henries and capable of
carrying, say, 30 mA.
The fixed condenser
should be of the 2 or 4
mfd. type and capable

of standing the H.T. voltage used with
the set.

Decoupling
The problem of adding decoupling-

components is not quite so simple and
depends to a great extent upon the type of
receiver, that is, number of H.T. leads, and
the type of mains unit being employed.
It is often found when the S.G. or

H.T+ I
LEAD

HT.-

RT.+ 1
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Fig. 3.-Two simple wave -trap arrangements.

detector plugs on a simple mains unit arc
used for the supply of a battery set used with
multi -battery cords, that instability sets
in due to common coupling in the mains
unit. In such a case the battery leads
should be connected through decoupling

' circuits to a single maximum H.T. terminal
on the mains unit. It may be possible to
do this with only one of the battery leads,
say, the detector feed, or the screen -grid
feed, and therefore it may be desirable only
to make up one such unit first and connect
this. If it does not effect a cure, transfer it
to the other lead, and if still ineffective
you will have to use another circuit in the
other lead. The decoupling unit itself
consists merely of a fixed resistance and by-
pass condenser, the latter preferably being
of the 2 mfd. type and the resistance being
selected according to the amount of H.T.
which can be dropped in the circuit. Thus,
if the detector stage is normally fed with
66 volts and the H.T. is of the 120 volt
type, there is approximately 60 volts to
dispose of, and the detector current will
only be about 1 milliamp. This means that
the resistance would be 60,000 ohms. If
you wish to work out values for yourself
divide the voltage to be dropped by the
current in milliamps and multiply the
answer by 1,000. The two components
may be mounted on the cabinet or on a
small piece of wood, and the H.T. battery
lead joined to the junction of resistance
and condenser, and the other side of the
resistance is taken to the H.T. maximum
socket or terminal on the mains unit.
The free side of the condenser is, of course,
joined to earth. If more than one unit is
required it may be mounted on the same
small base to preserve a compact arrange-
ment.
Wave -trap

Where the problem is one which concerns
selectivity the necessary
addition of a wave -trap
may be effected in an
exactly similar manner.
The. condenser needed
in a wave -trap need not
be of the large, air -
spaced type, but one of
the small solid -dielectric
variety generally
employed for reaction
control purposes. This
may be mounted on the
side of the cabinet, and
the coil may also be
mounted inside the
cabinet near the con-
denser. The aerial will
have to be joined to one

Fig. 2.-How to add decoupling components when using a
mains unit.

side of the wave -trap
(Continued on page 80.)
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ON YOU
Definition of a Lowbrow
IN a case recently heard at Tottenham
I Police Court in which a lady was
involved in a dispute with her husband she
said " My husband has no ear for real
music. He listens to B.B.C. concerts, operas,
and such -like; but when a dance band
comes on he turns the wireless off."

Now we know what a lowbrow really is.

Death of Professor Edouard Branly
THE names of Marconi, Fleming and

DeForest have become so fixed in the
public mind in connection with radio that
few remember the pioneer work of Professor
Edouard Branly who was one of the earliest
pioneers of wireless. He died on March 24th
at the age of 96. He invented the first
practicable appliance for the detection of
certain electro-magnetic waves, using as a
detector a glass tube of iron filings-the
primitive form of coherer. This is the
device which was later used by Marconi,
who in 1899 radiated his first wireless
telegram from England to France. The
message ran : " M. Marconi sends M.
Branly his respectful compliments by
wireless telegraphy across the British
Channel, this splendid achievement being
due to the remarkable work of M. Branly."

Future of Component Makers
THE members of the Radio Component

Manufacturers Federation recently
met to discuss their future prospects. I
was not present at the meeting, but I have
some decided views on the subject. Radio
component manufacturers originallyfounded
their businesses on the demand for com-
ponents required by constructors. When set
manufacturers began to overtake the con-
structor, the component manufacturers
tried to keep a foot in both camps by
supplying components at special cut prices
to set manufacturers, whilst in some
cases charging high prices to the construc-
tor. The inevitable result was that in many
cases it was cheaper to buy a set than to
make one. I know the reasons why it is not
possible to sell one component at the same
discount as a gross, but this would not
account for the great disparity in price.

There will always be a good market for
constructor components, and I can assure
the R.C.M.F. that this journal survives
because of the continued interest of those
thousands of constructors who still prefer
to build and experiment and learn, rather
than buy and listen and be bored. I suggest
that, whilst they are troubled about lack of
orders they should reviy,p the interest in
the market which not only provided them
with their businesses but also with their
skilled personnel.

I am certain that there is a large and as
yet untapped market for components
marketed at a price more in keeping with
the times, and not so reminiscent of the
hey -day of home construction when con-
structors in their ignorance and enthusiasm
would pay fantastic prices for a hank of
wire in a tin box and marketed under some
fancy name. Do you remember the crystal
racket ? People paid as much as a guinea
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for a piece of bornite carefully wrapped in
tissue paper with a cat's whisker and some
trifling device for searching the crystal. I
remember one device for connecting to the
aerial which was claimed to give better
reception. The device was carefully sealed
up, but I smashed one open only to find that
the aerial was connected to a strip of copper
foil and was thus merely a connection
between the aerial and the aerial terminal.
They wanted 12s. 6d. for it, but after my
letter and threat to expose, it was with-
drawn from the market ; and do you re-
member the old hedgehog transformers-a
bundle of soft -iron wires with copper wire
wound round in any old form ? And the
fancy coil winders, and the tripe which was
written by alleged experts ? Where are
they now ? Back to the obscurity and the
obloquy from which they should never have
been permitted to emerge. Their fancy talk
of their laboratories used to make me sick.
I knew a number of these tadpole -brained
experts. Their laboratory consisted of a
5s. meter, a fretsaw, and a corner of the
kitchen table. Many of them were merely
schoolboys who, in order to impress, would
walk about with a slide rule sticking from
their pocket. They could not even read it.

Look back at some of your old wireless
journals and see the nonsense which has
masqueraded as powerful articles from
leading experts. Some component manu-
facturers were merely racketeers, and they
have deservedly gone to the wall, although I
cannot altogether blame them. They knew
nothing of radio, were merely in it to make
as much as they possibly could, and retained
some expert who knew even less to design
their apparatus. The expert, of course, took
his rake-off. Members of the public were
not sufficiently knowledgeable in those
days, and so the racket succeeded.

The specification of the average set looked
like a combination of all the manufacturers'
catalogues, and thus our plus policy was
welcomed, as it gave the intending con-
structor a clear-cut idea of the parts actually
used in our designs. Some, indeed, of the
combination of parts specified in designs
not sponsored by this journal would require
a baseboard 6ft. square.

Now that the Augean stables have been
cleansed, I suggest that the component
manufacturers anxious as to their future
should take stock of the past when con-
sidering the present; in order to ensure a
future built on a more solid foundation
than the sandy soil from which sprouted
the now happily defunct mushroom racke-
teer wireless firms-and dealers.

Whilst I am dealing with this matter I
must complete my exordium by stating that
most of the racketeer dealers have gone
also. Thus the manufacturers are left with
ground from which the weeds and the
stones have been harrowed, and in which
it should be possible to plant the seeds of a
successful and enduring industry.

B.B.C. Announcers
IT has been announced that not only

will the B.B.C. augment the existing
staff of announcers, but will broaden the
scope of their duties. In future, announc-
ing will take three specialised forms ;
there will be a team of news readers and
another for general programme announce-
ments, while a third will be chiefly con-
cerned with presenting the Forces
programme.

The new arrangement will involve the
introduction of about ten new voices in
one or other of the three categories. The
method of presentation of the Forces pro-
gramme will be considerably more informal
than hitherto and there is a possibility of
the introduction of a new woman's voice,
together with representatives from the
Dominions the London team will include
Lionel Gamin. There will be four regular
news readers in London, . selected from
Frank Phillips, Alan Howland, Joseph
MacLeod, Alvar Lidell and Patric Curwen ;
the latter, though a new recruit as an
announcer, is familiar to listeners as an
actor. Stuart Hibberd will shortly be going
to Bristol, where for the time being he will
be heard once more announcing a wide
variety of programmes, ranging from
symphony concerts to light variety. New-
comers to the announcing staff will also
be heard from Bristol and other Regions.

Wave Mechanics
ALECTURE by Professor D. R. Hartree,

M.A., F.R.S. (Manchester University),
on " Wave Mechanics " will be given on
Friday, April 5th, before a meeting of the
Institution of Electronics. The meeting
will be held at 6 p.m. at the Royal Society
of Arts, John Street, Adelphi, W.C.2, and
readers of PRACTICAL WIRELESS are cordially
invited to attend. Tickets can be obtained
from the Secretary of the Institution of
Electronics, A. H. Hayes, 27, Fetter Lane,
E.C.4.

A NEW HANDBOOK

NEWNES
SHORT-WAVE

MANUAL
51-, or 5/4 by post from

GEO. NEWNES, LTD.,
Tower House, Southampton Street,

Strand, W.C.2.
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Studying Music -1
In This Article Our Music Critic, Maurice Reeve, Appeals to Those Who

Have Postponed or Abandoned Their Musical Studies
THE study of music was gravely affected

by the outbreak of war. In the large
centres of population the paralysis

that overtook it was comparable to the
cessation of scholastic education. Thanks
to the leniency of the mighty Field -Marshal
Goering in having so far spared us the
horrors endured by the Poles and the Finns,
it has revived a little ; but only a little.
People, and more especially parents, no
longer feel terrified at the prospect of going
a journey for their music lesson, as they
did last September, and consequently many
of those remaining in the big towns have
resumed something approaching their nor-
mal routine and mode of life. But the pro-
fession is still very hard hit by the evacua-
tions, and more especially the exodus of the
big public schools, and many hundreds of
teachers have been left high and dry. And
a large number of adult students have
either left town with their firms or joined
the Services.

I would like this article to appeal to those
left behind who, for one reason or another,
have stopped their musical studies ; and to
those who have abandoned, through the
war, any ideas they may have formed of
commencing taking lessons. My urgent
advice is-reconsider your decision at once.
To those of you who stopped learning, I
would say " resume your lessons as soon as
possible ' ; whilst to the others who gave
up the idea of studying, I say, " commence
straight away." I will deal with each of
these groups separately.

Existing Students
At the outset I would emphasise that my

remarks are not addressed to any particular
class of student or musician, and certainly
not the so-called " high -brows." I appeal
to anybody who studies an instrument for
no matter what purpose.

Although success in the playing of an
instrument can only be finally achieved
through interpretative qualities, and the
ability to " say " something original and
appealing on that particular instrument,
the goal can only be reached through
mechanical means. What we have to say
must finally depend on how we say it. I
am not trying to put the cart before the
horse, but just as the very finest motor -car
or de lure train would be impossible and
unrealisable without certain essential pre-
requisites of permanent way or road
surface, signalling or traffic control and
other details, so is a concert artist impossible
unless the mechanical apparatus through
which alone he can convey his message to
us and interpret his music is always in
perfect condition. When appearing before
us as an artist he naturally makes of his
technical equipment a means to an end-
the end being the interpretation of the
music. But this mustn't hide from us the
fact that his technique must be acquired
first and constantly maintained at " con-
cert pitch " just as the modern metalled
highway was brought to its present state
of perfection the moment the potentialities
of the motor -car were realised.

Now,one of the chief objects when taking a
course of lessons is to acquire a technique,
with which we can later on interpret music
and play it generally and, within our
individual limits, so to gain a comprehen-
sion of -the mechanical side and manipula-
tion of a given instrument that, when
pronounced ready, we can, to continue
in a metaphor already employed, " become
our own chauffeur," and drive our own
car." Side by side with the lessons, and the
one acting as the complement of the other,
comes the daily practice. It is this constant
and unfailing seeing to the mechanism,
plus the correction and further instruction
at the weekly lesson, that is so essential.
For, like all things mechanical, it must
be maintained in all its parts, and its
" running efficiency " regularly proved.
Just as an engine cannot be parked in-
definitely without a steady deterioration
taking place in it, so a student cannot
suddenly cease his studies without losing
his technical efficiency. Only in music
the decline is infinitely more rapid. What
has been laboriously built up after months
of careful and earnest cultivation dis-
appears as snow before the sun.

The muscles become hardened very
quickly, with a consequent loss of respon-
siveness in the fingers. Several months are
often required to recover one's former
status, and to merely restore the status quo.
For this reason alone I would earnestly
appeal tp all those who, with the best
reasons in the world, have decided to
" park " their lessons for the duration to
reconsider things, and if they had the
slightest pretensions to being serious over
it, to recommence them with as little
delay as possible.

Resuming Studies
The remainder of this article will consist

of a reasoned appeal to those who have
decided to postpone their study of an
instrument until after the war to reconsider
that decision, always provided that no
insuperable barrier to their doing so,
such as a serious diminution of their
income, has arisen.

Few, if any, of us will ever become
Paderewskis no matter how long we study.
For the vast majority of us it may not
even be possible to reach what I may call
an ordinary concert standard. For this
we ought to be profoundly grateful ; there
is absolutely no pleasure in such a liveli-
hood, whilst theoil and sacrifice demanded
have been testified to by the most re-
nowned artists.

But the pleasures, and profit to many,
that are open as the reward of four or five
years of careful and diligent study are
many and varied. Take accompanying
to start with. I should say without hesita-
tion that to be able to play a good ac-
companiment is easily the biggest reward
one can have for their labour, and that
justifies up to the hilt any expenditure of
time or money that may have been
made.

First, a good accompanist must be a

goob, intelligent and musical player.
It is always possible for a soloist pure and
simple to be out of action at any time,
and for any reason. During such periods
the decline in mechanical efficiency will
place him hors de combat, for the reasons
entered into above. But the accompanist
can always go into action, and show his
mettle and prowess.

Secondly, as a social asset, his value is
enormous. He is in the proud position of
knowing that, without his co-operation,
all vocalists, violinists, etc., are utterly
immobilised ; they can do nothing until he
is found. If he is at all good at the job,
he is going to be absolutely persona grata
in any house whose circle of visitors needs
his services.

Thirdly, he constantly acquaints himself
with one of the most important and beauti-
ful portions of musical literature-a big
enough reward in itself.

Fourthly, there is many a useful guinea
to be picked up by a good accompanist ;
guineas that are utterly beyond the reach
of soloists, whilst a really excellent master
of the craft can possess a splendid career.
Although the soloist takes the credit for
any success achieved, much of it belongs
to the accompanist, which can at least
be a source of secret satisfaction to`him.

Fifthly, there is the ability to read all
the operatic scores in the form of piano
reductions; the key to a treasure house
indeed.

Reading Music
All this can go on in spite of wars and

black -outs ; in fact, its value is enhanced
thereby. Without any question whatever,
your studies will amply repay you if you
can gain the art of reading music efficiently
and profitably.

Whilst cm the question of reading music,
I must not refrain from emphasising the
enormous pleasure gained from reading the
piano reductions of the famous symphonies.
Also that one must attain a reasonable
degree of proficiency as a player in order
to cull the full satisfaction from this most
delightful pastime.

To the jazz fiend I would say that you
must acquire a considerable degree of
finger agility, enabling you to maintain the
rhythmic urge of your numbers, even
though you will not have to call into play
the subtleties of tone colour and interpre-
tation. A good rhythm player must have
a period of orthodox study in order to,gain
this facility have branching out into it
with hopes of success.

As a form of spending it cannot conflict
in any way with the nation's needs for
economy, and with any of the advice
tendered to us by those in authority.
And as a form of mental and physical
relaxation in these strained and taut times
it can have few rivals. I strongly advise
you to study some branch of music even
though the war may prevent your freedom
to decide for some time exactly what you
will do with its result.
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Practical! 1Hhints
A Simple Wire Gauge

THE
accompanying sketches give details

of a simple but accurate wire gauge.
The jaws are constructed from heavy gauge
aluminium, or other suitable material, and
the base is a piece of hardwood. The
moving jaw is kept in position by two
shaped pieces of metal (A), as indicated.

NUT
TO D1!-DMORT

JAWS

HARD WOOD
BASE

J

JAW

CLEARANCE
HOLE

GUIDE

METAL
DIAL

FL/gEND

A simple wire gauge with indicating dial.

The dial, which is of the same metal as
the jaws, is screwed on to the wooden base,
and a nut is soldered to the centre to hold
the threaded rod to which the pointer is
attached. On one end of the moving jaw
is a projection which is bent at right angles
to the jaw. Through the centre of this a
hole (H) is bored and the rod is passed
through, the end of it being flattened
slightly to prevent it from coming out
again. Next a piece of metal
(C) is screwed on to the jaw
near the raised projection so
that the threaded rod is fixed
to the jaw, and can push it
along.

The pointer is a piece of
stiff wire, and is soldered to
the knob. Other details are
clearly shown in the illustra-
tions.

The dial consists of a piece
of paper stuck to the metal
front.

If the threaded rod has a
pitch of 1/36in. then one
turn of the pointer will be
sufficient for gauges 50-22,
and a second turn for gauges
22-17. The gauge can also
be used for sheet metal.-
F. R. FREDERICKS (Finchley).

A Jack and Plug
Adaptation
WHEN modifying my

short - wave receiver
recently I decided to make
provision for using the

r THAT DODGE OF -YOURS !
Every Reader of " PRACTICAL WIRE.

LESS" must have originated somelittle dodge

i
which would interest other readers. Why
not pass it on to us ? We pay £1-1.0-0 for the

/ I
best hint submitted, and for every other item
published on this page we -will pay half -a-

1

guinea. Turn that idea of yours to account by
sending it in to us addressed to the Editor,
"PRACTICALWIRELESS," George Newnes,
Ltd., Tower House, Southampton Street,
Strand, W.C.2. Put your name and address
on every item. Please note that every notion
sent in must be original. Mark envelopes
" Practical Hints." DO NOT enclose
Queries with your hints.
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'phones by tapping the first L.F. stage in
the manner shown inset in the accom-
panying sketch.

Experimenting with different forms of
switching so that the simplest operation
could effect change over from 'phones to
speaker, at the same time interrupting the
filament circuit to cut out the final tetrode
valve, I hit upon the scheme illustrated.

This arrangement required a little extra
care in modifying the plug shank to act as
a combined insulating and contact operating
cam. On dismantling the plug by removing
the sleeve and terminal screw plate inside
(tip contact fitment), I then pulled the tip
contact centre shank free with the aid of
a vice and pliers. This left me with a
" shell " (sleeve) and ebonite insulating
medium. I then inserted the plug in the
jack and scribed off the limits of the jack
(determined by the raised ebonite portions
separating the contacts).

After this, it was necessary to file down
the brass sleeve within the limits shown
in the illustration, but the ebonite tip in-
sulator " T " was removed first of all by

PHONE CIRCUIT
B

:4.14
NORMAL

TIP CONTACT

re4
CONTACT

CONTACT
RESTORED

TURN PLUG
TO ENGAGE

MIDGET I 7/32.
JACK ff

:

TSEEXTE

OLD TELEPHONE
JACK PLUG

A useful plug and jack arrangement,

gently tapping this out. The sleeve had to
be filed down below the level taken by the
slightly -filed ebonite piece " T," this pro-
viding the insulated cam action, whilst the
depth should be sufficient to provide a
suitable contact movement.

After checking carefully by a trial
assembly, the plug was again dismantled
and thoroughly cleaned of the brass filings
which worked into the sleeve.

The inset circuit clearly shows how the
by-pass capacity " C" is returned to positive
L.F. to permit the combined function of
switching and by-passing.

When the plug is turned to engage the
extra contact X " it will be apparent that
it becomes locked in the jack, but this
serves no intended purpose.

The extra contact comprises a brass
washer, with an extension piece, fitted
between the jack and the back of panel
washer " W,' the contact proper being
of thin resilient copper soldered to the
shank.-W. E. WELLS (Brentwood).

A Combined On -off Switch

WHILE
building a midget portable, I

found that I wanted, for convenience
and appearance, three knobs on the front

FIXED VANES
TERMINAL

REACTION
CONDENSER

FIVE LEAF
SPRING

(CONTACT)

MOVING
T'T VANES

THIN
INSULATION

CONTACT CONTACT
MADE

INSULATION

A combined on -off switch
for a midget portable.

TO F I L.CIRCUI

instead of four. I then hit upon the follow-
ing dodge to reduce the number of controls.
On to the reaction condenser I fixed a
metal strip (A), as shown. Fixed to the
top of this, but insulated from it, I fixed
another strip on the other side of the
moving vanes. When the moving vanes
are wide open they separate the spring
from the strip (B) and, as they are insulated,
the contact between (A) and (B) is broken.
When the volume control is open the set
is off, and to switch it on the vanes are
closed a little, enough to release the spring,
and then the required volume can be had
by shutting the vanes more.-D. ATKINS
(Hounslow).
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CONNECTED IN PARALLEL
WITH WIRING FILAMENT

Fig. 3.-A general view of the finished clock.

SOME accumulator charging stations
are not exactly what they should be,
and possibly due to carelessness or

too many accumulators to charge on an
inadequate plant, it is found that one's
accumulators last for different periods
each time a charging. Whereas sometimes
the accumulator lasts a week, other times
it lasts a fortnight. The writer has had
much experience of this, and much argu-
ment with the charging station, and for
some time kept a log. Although this was
satisfactory up to a point, one cannot
expect other users of the same receiver
to have the same interest, and, therefore,
the log was not an accurate one. To remedy
matters the writer rigged up the following
device, which has given some satisfactory
service, but has opened up interest from
many points of view. The device counts
up the actual time the receiver is in use,
and gives a true account of the life of the
accumulator charge. It also indicates the
hours the receiver is used by others than the
writer, and indicates over longer periods
the life of an H.T. battery-not by so many
months, but by the actual hours.

Mounting the Clock Movement
Obtain an eight -day clock movement,

one with a pendulum, or an ordinary one -
day clock will do, providing the winding is

PALLET IRONSTEM ARMATURE

Fig. I.-Details of the brass pallet
and armature.

not forgotten. A clock with a rotating
flywheel is not recommended, as it is nearly
impossible with simple mechanism to make
it start by itself once it is stopped. Also
obtain an electric bell movement in good
condition. Mount the clock movement on a
piece of stout board towards the left-hand
side. The principle of the idea is fully
explained, and the details can be decided
as the mechanism is put together. Remove
the brass ball at the end of the stem of the
bell movement and solder in its place a brass
pallet -shaped, as shown in Fig. 1. The faces
of the pallet should be smooth and free of
solder. Then solder to the end of the
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Checking Your
Accumulator's Charge

A Novel Device which Automatically Checks Up on
Your Charging Station - - - By DEREK ARCHER

pendulum rod another pallet made from
thin brass strip. This should be made
fairly light so that the timing of the clock
is not affected more than can be corrected
by the usual adjusting screw. Now set up
the clock movement to work in its proper
position, and offer up the bell movement
so that the pallet on the pendulum just
misses the pallet on the end of the bell
arm when the armature of the bell is
pressed up against the pole pieces. Secure
the bell movement in this position. The
movement can be secured to a piece of
wood provided with slots so that adjust-
ments can be made after it is mounted.
Then adjust the usual contact screw, which
will now be used electrically to push the
armature towards the pole pieces so that the
two pallets just engage in one another when
the armature is released. Sufficient engage-
ment should be allowed to hold the pendu-
lum back just at the top of its swing.

The Wiring
Disconnect the two wires of the bell

movement and take the two wires from the
coils to two conveniently placed terminals
on the clock board. These two terminals
are then connected up by flexible wire to
the receiver. The wires are connected
direct to the two filament terminals of
one of the valve -holders, so that current
is only applied to them when the receiver
is switched On. The circuit and the com-
plete arrangement
is shown in Fig. 3.
It is important to
note that the two
wires must not be
connected across
the accumulator
terminals or across
the filament switch.
Some tests should
now be made to see
that the device is
working correctly.
Catch the pendulum
up on to the bell
pallet and switch on
the receiver. The
current should then
traverse the wind-
ings of the coils
and magnetise the
cores. The arma-
tures should then be
drawn up to the pole
pieces and the pendulum released and the
clock started working in the usual way. The
receiver should next be switched off when
the armature returns to its normal position
against the adjustment screw. The pendu-
lum on its next swing will thus catch up on
the pallet and the clock will be stopped.
There are one or two points which require
attention. It may be found that the arma-
ture refuses to " come unstuck " when the
receiver is switched off. This is due to the
residual magnetism in the cores and the
armature, but this may be overcome by
securing a piece of paper to the ends of the
cores or on the back of the armature so

aninusuum

PENDULUM

BOB
WEIGHT

Fig. 2.7-ALALEp1:1;let is also
fitted to the end of the

pendulum.

that the armature and the ends of the cores
do not come into contact with each other.
Another method is to run a small blob of
solder on the top of each core-anything to
prevent the armature and the hole pieces
touching, and so sticking together when the
current is switched off. Another point which
may require attention is the fact that the
armature may not release when the set is
switched on owing to the weight of the
pendulum pressing too hard against the
pallets. The faces of the two pallets should
be filed so that they slide over each other

Fig. 4. -
Showing how
additional
hours may
be recorded. TIP OF HOUR HAND/

BENT DOWN AT ,
RIGHT ANGLES /

easily, and, if necessary, they can be
polished. Another point which requires
attention is the two coils of the hell move- -
ment. Usually, these coils are of a very
low resistance, the pair used by the writer
being 4 ohms, and therefore, pass a fairly
large current. In fact, the coils can use
up as much current as the valves in the
receiver. This must, of course, be cut down
considerably. The insertion of a 400 -ohm
resistance in one of the leads to the coils
cuts the current down to about 5 m 'A,
which is quite small compared with the
current taken by the receiver. However, it
may be found that the ampere turns on the
coil have been cut so low that the armature
will not operate with so small a current.
The bobbins can be rewound with No. 40
enamelled wire, and the resistance will
then come up to several hundred ohms.
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Radio in the Services
Refresher Course for the Radio Mechanic -4

EXPLAIN as simply as possible the differ-
ence between trimming and tracking, as
applied to tuning circuits.

Trimming consists of balancing the
tuning circuits. ---generally by adjusting
the pre-set condensers associated with
the different sections of a gang con-
denser-to compensate for stray capacities.
In other words, the object is to ensure that
each tuning circuit shall resonate at pre-
cisely the same frequency for any setting of
the tuning condenser. If this were not done,
one circuit may be tuned to a slightly
different frequency or wavelength from the
rest, with the result that tuning would be
broadened and sensitivity reduced.
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Tracking consists essentially of balancing
the tuning circuits of a superhet to ensure
that the difference in frequency between the
signal -input circuit and the oscillator circuit
remains constant irrespective of the position
of the tuning control. The important point
is that the rate of change of frequency for
any given movement of the tuning control is
different for thetwo circuits if the frequency
difference (intermediate frequency) is to
remain constant. A pre-set condenser, or
more than one such condenser, is used for
tracking, but this is not in parallel with one
section of the tuning condenser, but is more
usually in series with either the oscillator
section of the condenser or with the
oscillator coil.

What purpose is served by a band-pass
tuner? Give a diagrammatic band-pass
circuit to illustrate your answer.

The object of a band-pass filter is to

By Frank Preston

A Further Series of Questions
Such as May Be Asked of
Applicants for Enrolment as

R.A.F. Radio Mechanics, Along
with Appropriate Brief Replies

provide the utmost useful selectivity com-
bined with a sufficiently wide tuning channel
to avoid the cutting of high audio frequen-
cies, or high notes. It is well known that if a
single -circuit tuner is made highly selective
the tuning " peaks " ; in other words, the
required signal can be heard over only a
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(A b o v e) Twosimple
graphs to show a

peaked" tuning curve
for a single -circuit tuning
and the flattened curve
obtained with a band-
pass tuner by combining

two tuning peaks.
(Left) Two simple

band-pass circuits.

very narrow band on the tuning scale. This
means that all the higher audio frequencies
are lost, or not passed on to the circuit
following the tuner.

To obtain satisfactorily good reproduction
from a modern broadcast transmission it is
necessary that the receiver should respond
evenly to a frequency band of at least 8,000
cycles. This means, in effect, that the
tuning circuit should dive even response to
frequencies between 4,000 cycles below and
4,000 cycles above the fundamental or signal
frequency.

This is achieved by combining two
sharply tuned circuits, one " peaking " at a
slightly higher frequency than the other.
Thus, the two together give a flat -top -peak
tuning curve. The adjustment of the two
circuits is generally made so that the top of
the " peak " extends over about 9,000
cycles or 9 kilocycles.

Two different forms of band-pass firter are
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shown in the accompanying circuits. In
one case the coupling is by means of top -
capacity (a very low -capacity condenser
joining the high -potential ends of the two
coils), and in the other case by bottom
capacity. In the former case tuning is
sharpened, or the band width reduced, by
reducing the capacity of the condenser ; in
the latter, the band widtk may be reduced
by increasing the capacity of the condenser.

How could you tell whether or not an H.F.
or detector valve was oscillating ?

In the case of a detector valve the sim-
plest method is to touch the grid terminal
with a moistened finger tip. Oscillation is
generally indicated by a plop " in the
'phones or speaker. Another method is to
include a milliammeter in the anode circuit
of the valve and notice any change in
reading as the grid terminal is touched. This
test can generally be applied to either an
H.F. or detector valve.

Should the current rise as the grid ter-
minal is touched the valve is in a state of
oscillation-or at least it was until the grid
terminal was touched. Touching the ter-
minal stops oscillation, and thereby causes
the anode current to rise.

117/at is a load resistance ?
it is a resistance used in the output cir,

cuit of a valve or rectifier. The output
from the stage (it may be a valve, H.F.
metal rectifier or crystal detector) is built
up across this load resistor, so that there is a

+-
OUTPUT
FROM V.I LOAD RESISTANCE

V.I V.2

G.8,
HT

A load r sistance is included in the output circuit
of an amplifying stage, and it is across it that
the output is developed. This is applied to the
following stage. A broken line is used to show the
completion of the circuit through the H.T. supply.

potential difference between the two ends ;
it is this which is used to operate 'phones, a
speaker or a following valve.

It is not necessary for the resistance to be
a normal resistor, but it may be an H.F.
choke (in an H.F. circuit), an L.F. choke or
the primary of a transformer. When not a
resistor, the output -coupling device would
be referred to simply as the output load or
anode load.

Draw an outline circuit showing the con-
nections for a paralld-feed transformer, and
explain the chief advantages of this method of
coupling.

A diagram is shown on page 71, and from
this it may be seen that the anode current
for the valve preceding the transformer is
carried- entirely by the fixed anode (or

(Continued on page 71.)
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2New
Detector
Circuits

Detector Valves which Give Fidelity with
Some Degree of Amplification are Described

in this Article
ALTHOUGH linear detectors, such as

the diode type and the triode
type with cathode feedback, arc now

well known, these detectors both suffer
from lack of amplification, and other
detectors giving comparable fidelity with
some degree of amplification are of interest.

A modified form of anode bend detector
with some interesting properties will now
be described. Referring to Fig. 1, the
secondary winding of the I.F. transformer 5
of a superheterodyne receiver feeds the
signals to the valve 2 which in turn feeds
the detector valve 4. In order to provide
the amplifier stage with a low internal
impedance, the circuit 6 is disposed in the

-1

6 E11
T

April 6th, 1940
TO LF AMPLIFIER

6
17/4

-20

-f2

AVC 8/45

TO PLATES OF
CONTROLLED VALVES

1111111+

Fig. 2.-Another detector arrangement applicable

Distortionless Rectification
The relation between RMS volts input

and the magnitude of E is illustrated in
Fig. 3. It will be observed that there
exists a wide region of distortionless recti-
fication, as shown by the area between the
vertical dotted lines. The curve demon-
strates that the grid bias of the detector
valve is influenced by the signal input
and by the current from auxiliary current
source 15. The latter may be, if desired,
a bleeder resistor in the common voltage
supply source of the receiver. With no
signal input to detector 4, the bias on grid 9
is determined by the normal flow of current
of the triode, and by the current from 15.

I F. AMPLIFIER 8 2^L° DETECTOR

2112-1"

LOW INTERNAL IMPEDANCE

SUPERHETERODYNE

RECEIVER NET-
WORKS PR/OR TO

F AMPLIFIER

5

Fig. 1.-Detector :stage, howing

earthed cathode lead of valve 2. The
usual bias resistor -condenser network 7 is
disposed between cathode and the circuit
6 for providing a normal bias on the
amplifier grid. Appropriate positive
potential may be applied to the anode of
amplifier 2 through a radio -frequency choke
coil 8.

Circuit 6 is resonated to the operating
I.F. value, and is effectively connected
between the control grid 9 and cathode 10
of the detector valve 4. The valve 4 can
be a triode of the 6F5 type, and the anode 11
thereof is connected to a current source,
through an anode load resistor 12. The
resistor may have a magnitude of approxi-.
mately 100,000 ohms, and a potential of
about 250 volts is applied to the anode 11.
The cathode 10 is connected to earth by a
resistor 13 of about 700 ohms ; the resistor
is by-passed for I.F. currents by condenser
14 having a magnitude of 0.2 mf. There is
provided in shunt with the self -bias
resistor 13 an auxiliary 20 -volts current
source 15, the negative terminal of which is
connected through adjustable resistor 16
to the cathode end of the bias resistor.
The resistor 16 is preferably adjusted so
that the effective potential E across resistor
13, in the no -signal state, is 0.76 volts.

2

f6

-20 V

I 13

11

9
10

14

TO L F
AMPLIFIER

12

+250 V

E= 076u FOR
NO -SIGNAL STATE

the cathode circuit improvement.

In this case, since the source 15 opposes
the space current flow through resistor 13,
the normal self -bias of the valve has its
value reduced, as is shown by the initial
portion of the curve. Between the region
of 0.3 volts and 2.0 volts (RMS input) is
the region of operation which produces
no distortion in the output of the triode.
The constants of the detector circuit are so
selected that the necessary bias E is de-
veloped to produce distortionless operation
with any input between the limits quoted.

20

15

f0

05

_/

DETECTOR
BIAS - INPUT

CHARACTERISTIC

076 V

REGION OF
rc---DISTORTIONLESS-1.-1

RECTIFICATION

0
0 05 10 .1.5 20

RMS VOLTS INPUT

Fig. 3.-Relation between input and bias.

to a superhet.

The audio voltage is tapped off across
the load resistor 12, and the voltage is
transmitted to the audio utilisation network
through condenser 20. Since the grid bias
of the detector valve is close to zero, the
signal source coupled to the detector input
circuit 6 is of low internal impedance.
The amplifier 2 has circuit 6 in its cathode
lead to provide such a low -impedance
source. Of course, any other type of
signal network which has a low internal
impedance may be used in place of the
cathode loaded amplifier valve 2. For
example, a power triode could be used.

A.V.C. Bias
This detector circuit has substantial

gain ; high R.F. amplification is not
needed. It can readily feed the usual
audio amplifier network. Further, it pro-
vides carrier amplification, and hence
delivers sufficient direct current voltage for
A.V.C. bias purposes. This is secured by
a rearrangement of earthing points to
permit the D.C. voltage across resistor 12
to be applied to the grids of controlled
valves. One connection, shown in Fig. 2,
which provides this is to earth H.T.+ of the
detector valve, and replace the present ,

earth by the negatiye terminal of the
H.T. source, which is by-passed to earth
for low R.F. impedance. The control valves
have a higher H.T. voltage above earth
for their anode supply. In this respect
the detector is of advantage over a diode
rectifier or a degenerative plate circuit
detector (also termed an infinite impedance
diode detector). The latter have no .gain,
and hence need substantial radio -frequency
amplification prior to detection.

Again, the present type of detector circuit
is of advantage over the so-called linear
power detector circuit, wherein the linear
portion of the biased detector characteristic
is utilised. In the latter type of detector
circuit it is required to utilise sufficient
radio -frequency amplification prior to the
detector input circuit in order to operate
along the linear part of the characteristic.
Again, it is necessary to utilise a high
negative grid -bias in such a circuit. In
the present detector circuit the range of
signal input voltage is relatively wide,
although the magnitudes of the signal
voltages themselves are small. A gain of
30 can be expected from this type of detector.
With 1 volt RMS input on the grid,
as high as 40 volts D.C. can be secured.

Harmonic Distortion
Distortionless detection is secured by

virtue of a distortion balancing action.
While it is believed unnecessary to enter 
into a discussion of the theoretical aspects
of the functioning of the detector circuit,
yet it is pointed out that, in general,

(Continued on facing page)
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NEW DETECTOR CIRCUITS
(Continued from previous page)

harmonic distortion created by curvatitre
in the square lower detection characteristic
is balanced out by complementary distortion
introduced by proper choice of the detector
circuit constants. In other words, the
resulting detector characteristic is not
necessarily a linear one ; it is more accurate
to describe the. detector circuit as being
distortionless in operation over a pre-
determined' wide range of signal input
voltages. Hence, it will be seen that the
present detector circuit not only provides
freedom from harmonic distortion but at
the same time produces sufficient audio
voltage and carrier voltage gain to render
the network desirable for use in the
standard type of broadcast receiver.

In Fig. 4 there is illustrated a circuit
arrangement wherein the detector circuit
performs an additional function. The
numeral 30 designates a valve of the 6E5
type. Briefly, this type of valve comprises
a triode section which includes cathode 31,
control grid 32 and anode 33. The valve
also includes a fluorescent target 34, and
an electron ray control element 35. The
control element 35 is disposed between the
target 34 and a second cathode 36, both
cathodes 31 and 36 being at a common
potential. The observer views the interior

face of the target which is coated with a
fluorescent material, and the target is
usually cone -shaped. The control electrode
35 projects from the anode 33, and both
electrodes are connected through the load
resistor 12 to a source of positive potential
H.T. The target 34 is connected to the
positive end of load resistor 12.

Biasing Network
In this arrangement the triode section

31-32-33 functions as the biased detector

33
6E5 TYPE VALVE

TO SIGNAL
SOURCE

34
10

TO L.F.
NETWORK

HT.+

Fig.,4.-In this arrangement the detector performs
an additional function.

section, and the biasing network connected
in the cathode circuit is the same as in
the case of Fig. 1. The audio voltage is
taken off from the negative end of load
resistor 12. Normally the positive target 34
receives electrons from the cathode 36.
These electrons cause the fluorescent
coating on the inner face of the target to
glow, and the target has the appearance
of a ring of light. When the potential of
electrode 35 is less positive than the
target, electrons flowing to the target are
repelled by the electrostatic field of the
control electrode, and, therefore, the

electrons do not reach that portion
of the target directly behind electrode
35. The control electrode 35 is said
w cause shadow on the glowing target.
Since the potential of electrode 35
varies in response to the potential
drop across load resistor 12, it will
be clear that the shadow on target
34 is of variable width. Therefore,
it will be seen that the electron

indicator is able to indicate the signal
carrier amplitude by virtue of the direct
current voltage drop in the detector 
plate circuit. H.T. supply may be 250
volts, and the load resistor 12 can he
500 ohms.

These circuits were developed in the
R.C.A. Laboratories.

RADIO IN THE SERVICES
(Continued from page 69)

load) resistor. Only the audio -frequency
currents are passed to the transformer,
these being applied through the .01-mfd.
coupling condenser. In consequence of
this method of coupling, the transformer
primary winding is relieved of the need
for. carrying D.C. as well as A.F., and
therefore it can be wound with finer wire.
A more important point is that the effective
inductance of the primary, for any given
number of turns and core size, is appreciably
greater than if a heavy 'D.C. current had
to be carried. Conversely, the required
inductance can be secured by employing a
smaller transformer ; this has the practical
advantages of cheapness and compactness.

There is another less -important advantage
of parallel -feed, which is that a number of
different coupling ratios can be obtained
by varying the connections to any one
transformer. Thus, a ratio of unity would
be obtained by connecting primary and
secondary windings in series and joining
both the grid of the following valve and -the
anode -coupling condtenser of the preceding
valve to the upper end of the windings.
The highest ratio is obtained by connecting
the windings in series, joining one end of the
secondary to the grid, one end of the
primary to the G.B.- and the series
junction to the coupling condenser. By
this means an effective ratio of I t 4 would
be obtained when using a 1 : 3 transformer.

What is the object in screening components
and sections of a receiver?

The screen is primarily intended to
prevent the magnetic fields of two com-
ponents from linking ; if they did...link
there would he inductive coupling between
the components. And if, for example, the
grid coil and anode -circuit H.F. choke of
an H.F. amplifier were coupled together,
the valve would be thrown into a state of
oscillation. By placing an earthed screen
between the two, the components would be
isolated as far as their magnetic fields are
concerned.

Precisely the same conditions apply
when a whole portion or stage is screened,
or even when a connecting lead is screened.

Fbr H.F. circuits the screen must be
non-ferrous if losses due to eddy currents
are to be avoided. Copper is probably
the best metal for screening in an H.F.
circuit, but aluminium, which is a good
deal cheaper, is completely satisfactory
in nearly every case.

For screening in low -frequency circuits
or in A.C. mains power -supply circuits,
soft iron is the most effective material.
It should be of fairly heavy gauge.

VVVVV`
COUPLING

RESISTANCE

OI
MFD

Parallel -feed transfo mer connections, where a detec-
tor valve is shown coupled to an L.F. amplifier.

IfTlutt is (a) mutual conductance, and (b)
conversion conductance ?

Mutual conductance is a measure of the
goodness " or efficiency of a valve, and

is stated in milliamps per volt. It is the
ratio of the small change in anode current
of a valve brought about by a small change
in grid voltage, when all other voltages
remain unaltered. The term is often

 described as the " slope " of a valve, since
mutual conductance is indicated by the
anode current -grid volts curve ; the steeper
the slope of the curve, the higher the mutual
conductance.

Conversion conductance is a term used
in connection with a frequency -changer,
and is expressed as microamps per volt.
It is the ratio between the I.F. current in
the output circuit to the corresponding
input signal voltage applied to the grid
of the valve. Conversion conductance is
really the counterpart of mutual conductance
of an amplifier valve.

Frequency Modulation
and Television

AurnouGit it was known that a fey%
months ago the question of frequency

modulation as a means of radiating tele-
vision signals was being investigated in
this country, the advent of war completely
upset the plans for conducting practical
tests on a really large scale. This has not
been the case in America, however, where
the development of a public service on
financially self-supporting lines is being
tackled in a determined fashion by co-
operation with advertisers. It is, of course,
known in that continent that the use of
frequency modulation would make an
enormous difference to the signal-to-noise
ratio, but unfortunately there is the corre-
sponding disdavantage that the channel
width would have to be increased. Con-
sideration is therefore being given to the
possibility of a compromise whereby the
theoretical essential increase in band width
can be omitted, and a practical use made
of a figure below this. By this means the
full advantage of noise reduction would not
be forthcoming, but there would be an
important compensating factor introduced.
That is to say, the peak power of the
transmitter could then be made to coincide
with the carrier power instead of having
to be four times this figure, as in the case
of the more orthodox amplitude modula-
tion. This would straightway increase
the range of the broadcasting station, as
well as showing a marked improvement
in the results observed in sets already
within the accepted service area. Within
the service area alone, therefore, there
would be a substantial increase in the
number of people able to enjoy noise -free
television pictures, and for this reason
the new system merits a very close investiga-
tion. This should be done before the
number of viewers reaches a high figure,
as complications arising from compensa-
tion for replacements or modifications
could then be kept within reasonable
limits.
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SHORT-WAVE
SECTION

AN A.C.-D.C. SHORT-WAVE
CONVERTER

An Efficient Three Wave -band Unit, which is Simple and
Cheap to Construct By

CORRESPONDENCE indicates that
there is now a far greater demand
for a converter unit than the early

type of adapter. Although the latter is
quite satisfactory, when used in conjunction
with a reasonable design of the detector and
L.F. type of broadcast receiver, it would
appear that superhet and H.F.-Det.-L.F.
circuits are now more widely used,
therefore, it is a far better proposition
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THE TECHNICAL STAFF

of the modern frequency -changing valves
considerable progress has been made in
the design of S.W. units, and all the early
snags and inefficiencies eliminated.

The unit described in this article is a
typical example of what can be done with
a single modern multi -electrode valve,
plus well -designed coils. As a matter of
fact, the circuit itself is built round the
commercial coils specified and differs in
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Fig. 1.-The coil switching has been omitted from this circuit for die sake of clearness. Note
valve pin connection numbers.

to use a S.W. converter and make use of all
the stages in the receiver.

For the benefit of those not too familiar
with the two forms of S.W. units under dis-
cussion, it should be noted that an adapter,
as its name implies, allows only the detector
stage of the receiver to be adapted to
tune over the short-wave bands, but with
a converter, the receiver circuit, provided
it incorporates one or more stages of H.F.
amplification, is actually converted into a
very efficient short-wave set operating
on the superhet principle. This arrangement
gives greater sensitivity and selectivity, and
once the operator has got the touch of the
contrcls, some very satisfactory and sur-
prising results, bearing in mind the sim-
plicity of the apparatus, can be obtained.

The early form of S.W. converter made
use of a single triode valve acting as an
autodyne arrangement, which virtually
allows the valve to act as a detector and
oscillator. Owing to the operating char-
acteristics of this type of circuit, there are

n e or two defects which can prove rather
annoying ; therefore, with the introduction

OSCILLATOR
COIL

TRIODE
HEXODE
(7pin)

AERIAL
COIL

A E

one or two respects from the original
bench test model. The circuit can, of course,
be used with suitable plug-in coils, as in the
case of the initial design, but when the
several advantages offered by the three -
range coils specified are appreciated, it will
be realised that the change in circuit design
is well worth while. The objection to multi -
range coils, or should we say, the objection
which used to be raised, namely, losses due
to complicated switch wiring and switches
with high H.F. losses, no longer exist, if
one takes the trouble to examine the details
of the suitable modern components now
available. A proof of this will be found in
the examination of many of the finest
communication type of receivers.

The Circuit
An examination of Fig. 1 will show that

the circuit is a straightforward frequency -
changing arrangement making use of a
triode-hexode. This type of valve is ideal
for short-wave work as it is invariably better
,on the higher frequencies than, say, a hep-
tode. The valve used was an Osram X31
for universal operation, but an X41 is re-
commended if the unit is to be used on A.C.
supplies only.

On the mains side, a U30 is employed for
rectification of the A.C. and as the circuit
is equally suitable for A.C. or D.C. supplies,
it is connected as a half -wave rectifier.
No mains transformer is, of course, neces-
sary, but it is essential to incorporate
a suitable resistance in series with one
side of the supply and the heater circuits
to provide the necessary voltage drop. The
component for this purpose is the Bulgin
mains -dropping resistance type No. N.R.45.
For visual indication purposes, to show when
the unit is switched on, a pilot light is

Smoothing is provided by any good make of
L.F. choke, having an inductance of, say,
25 Henries at 30 mA., in conjunction with
a 4-mfd. and an 8-mfd. fixed condenser.

Coils
Two coils are required, namely, types

S.W.65 and S.W.66, both being produced
by Bulgin. The former is for the aerial
circuit and the latter for the oscillator.
It should be noted that it is not necessary
to employ padding condensers with the 66
as it is quite sufficient for accurate tuning
over the three bands if a small parallel
variable condenser is connected across
the aerial tuner. Both tuning condensers
have a capacity of .00015 mfd. each, and
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AERIAL SERIES
CONDENSER

WAVE -CHANGE
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Fig. 2.-A suggested layout for the unit. Slight modifications can be made providing attention
is given to coil location.
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the small trimming component should be
in the neighbourhood of .00005 mfd.

With the tuning condenser mentioned,
the actual wave -ranges of the coils Swill be
11 to 25 metres, 22.5 to 50 metres, and
45 to 95 metres, thus covering all the
important frequencies.

The inductance of the oscillator section is
such that an I.F. of, approximately, 250 kc/s,
or, in other words, a wavelength of 1,200
metres, is produced, thus allowing the L.W.
section of the broadcast receiver to be tuned
to that frequency for the I.F. amplification.

The two tuning condensers can be ganged
if so desired, although if two separate con-
densers of the correct capacity are to hand,
then they can be used without complicating
the tuning to any appreciable degree. With
a circuit of this type, there is a lot to be said
for two separate controls, as once their
relative settings have been noted, it is often
possible to obtain just that little bit extra
adjustment which sometimes makes all the
difference between a good and a passably
good signal. However, that is a matter of
personal taste and the gear available.

Construction
A suggested layout is shown in Fig. 2.

We would advise metal chassis construction
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practice, and by making reference to pages
7, 8 and 9 of the Radio Engineer's Hand-
book " (our issue of February 10th last) no
difficulty should be experienced in making
the correct connections to the 7 -pin holder.
The rectifier valve requires a standard
5 -pin holder.

Operation
Before making any connection to the

supply mains, go over all wiring and make
quite sure that everything is connected
according to the diagram. At this stage, a
word of warning is necessary. With an
A.C./D.C. circuit and especially when a metal
chassis is in use, remember that the chassis
(the common negative earth line) can be
at a much higher potential than the actual
earth.

One side of the supply mains is always
earthed. Supposing in your district it
happens to be the positive side, well, that
means that you would feel the full supply
voltage if you made contact with the chassis
and the ground, so be careful. To be on the
safe side, see that you are standing on a dry
carpet, or board if you are likely to touch the
chassis, or, better still, switch off the mains
before making any adjustments.

With the aerial connected to the converter

F'g. 3. -The complete switch connections are shown above. All the sections are operated
by one control.

as this allows a neat assembly, good location
of the components, and short wiring, but
if reasonable care is taken a baseboard
arrangement can be used.

The wave -band switching is not so com-
plicated as it might appear from the
theoretical diagram as one switch unit,
Bulgin type No. S. I22,' does all that is
necessary. It will be seen that the unit is
really connected to form four simple short-
circuiting switches.

With any apparatus of this type, it is
advisable to pay particular attention to all
connections made to the metal chassis or
the common negative line ; see that perfect
contact is made and that the wires are as
short and as stout as possible. It is also
vitally important to remember that with an
A.C./D.C. circuit, a direct electrical con-
nection must not exist between the earth and
the common negative line, which, in this
instance, is the chassis. The reason for this
should be obvious, when it is remembered
that one side of the mains supply is also
connected to the chassis. The correct thing
to do is to make the earth connection to the
metal work via a fixed condenser' having a
capacity of, say, .1 mfd. The actual
capacity is not critical, but the condenser
must have a working voltage higher than
that of the mains.

The other components, i.e., fixed con-
densers and resistances, etc., can be per-
fectly standard parts, but the variable
condensers should be of reliable S.W. types
if the maximum efficiency is expected.

The number connections for the valve -
holder of the triode-hexode follow normal

aerial terminal, join the aerial terminal of
the set to the output terminal of the unit, and
after seeing that the earth connection is on,
plug in the mains making quite sure in the
case of D.C. supplies that the polarity is
correct. The broadcast set must be
switched over to the long waves and tuned
to about 1,200 metres, and the volume
control set to about mid-on. When all
valves have warmed up, it should then be
possible to tune in the S.W transmissions
by adjustisig the tuning controls of the unit
only. The aerial series condenser must be
adjusted to allow maximum efficiency to be
obtained on all the wave -bands.

The same remarks apply to the operation
of this unit as to all other S.W. apparatus,
have a little patience, spend some time
getting the hang of the adjustments, and
remember that S.W. transmissions are not
always consistently good. Don't condemn
the unit because of a bad evening or lack of
tuning skill.
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the job calls for something simple with-
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needle with mica panel, back lamp
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ance. Great bargain at 39 post free.

.3''''''.-111 15 -DAY TIME SWITCHES. Venner
1 amp.. 5 amps_ 50 amps.. 100 amps.. 200 amps., cheap, Ki -.
SPECIAL LIGHT S.P. RELAYS for model control.
No. 3 type D 41 one blade " on -off " 10.000 ohms. 20 volts, "
20 MA., 12/6. No. 4, 2,000 ohms. 10 volts, 5 ma.. 10,-.
No. 4n, 5 ohms, 2 volts. l amp., 7:6. Heavier Current
Relays for Transmitters. etc. Sounder type 5 amps..
15'-. American Ham Relays. 7/8. Ship Magnetic Key

219,-ewldayy.R1e5lin-y. C2r5ee-d. high-class polarised

.-T
currents from photo -cells. etc.. and a
SUPERSENSITIVE NIOVING, COIL
RELAYShese work on really tiny
small rectifier can be used for A.C. For
panel use. the small 2in, flush Lesdix
meter type W1 works on 50 micro amps.
Will handle 150 mills. on main contact
55/-.
UNUSED X-RAY VACUUM TUBES.
New Government Hospital Surplus.
7 ins. dia. bulb. Big solid Tungsten
Electrodes. Emission guaranteed. COST
£5. SALE 15 -. Packing. 2 6 extra.

D1X-MIPANTA VEST POCKET
TESTER. -A wonderfully versatile
moving -iron multi -range meter for
service on A.C. or D.C. jobs. No pro-
jecting terminals. THREE ranges
of volts : 0-7.5. 0-150, 0-300. Used for
MILLIAMPS, reads .12i ma. and 75
m.a. In black bakelite case. Measures
only 2iin. by 2}in. with pair of test
leads and plugs. Leaflet " N " gives
full information. 19/6.
G.P.O. TYPE B TELEGRAPH RELAYS. with plati-
num points. 15/-. Silvertown Horizontal Galvos.. two
jewels, 5.-. post 6d. Vertical needle G.P.O. teleg. Galvos.,
46. Weston 2in. dial centre -zero ammeters. read 1 amp.
to 15 amps., 5/-.
Medical Shock Coils, 3/6, 5/8 and 7/6.
300 Ignition Coils, 6 or 12 volts., 3/6.
250 NEON LAMPS. Standard size letter neon buit
with holder, 220/240 v.. 2/8.

DIAL TUNING. 10 -point Finger Switch
Dials. as illus., used on G.P.O. Auto-
matic Telephones. These have spring
dinrsividee. gporvieereno2r6, clutch and contacts

WIRE. Special Clearance Bargain
45 gauge Eureka 10 ma., enamelled.

108 ohms per yd. 3/- per }lb. 36 gauge Eureka 100 ma..
I i- per 11b. 33 gauge Eureka 260 MA. 1/- per Ob. 29 gauge
Eureka 1/- per }lb. 27 gauge Eureka 500 m.a. 10d. per
1 lb.

BAltE Resistance Wire. 98 gauge nichrome 700 ohms
per yd. 6'- per oz. Heating Strip, chrome 1/32 x 16 thou.
2/6 per Ilb. Oxydised Resistance Wire, 4,800 ohms of
100 MA., 5:-. or any of six other gauges up to 110 ohms
for 2 amps., 5,'- reel.
METER MOVEMENTS. Full size, moving coil, P.M..
for adapting borne -made multi -range testers. For 3in.
or 4in. dials, 5;-, post 1/-.

A.It.P. PETROL ELECTRIC GENERAT-
ING SETS for Lighting and Charging.

Half h.p. DIRECT COUPLED.
150 watts D.C., 1.300 r.p.m..
2 -stroke water-cooled 1-cyl. En-
gine. magneto ignition. On
bedplate with 30 volts 5 amps.
Dynamo, £12. 90 Larger size
A kW. Petrol Electric Sets.
500 watts. 2 -stroke water-cooled

1 h.p.. 1 cyl. engine on bed plate direct -coupled to 5070
volts 10 amps. D.C. Dynamo, magneto ignition, fuel
and oil tank, £16.
Signal Work and Training Aids for Navy, Army & R.A.F.
L.R. SOLO PHONES. For use with buzzer morse.

Useful as a circuit tester with
a pocket cell. Single Earpiece,
40 ohms, metal hook loop, with
cord. 1/3. Ditto D.3. 60 ohms,
with cord, 11. W.E. 1.000 ohms,
with cord. 2/-. 2,000 ohms Ear
piece, with cord, 2/6.
L.R. DOUBLE HEADPHONES
Pilot Signallers 120 ohms
Phones. All leather headbands
with slide adjustment chin strap
and 4ft. cord. Comfortable, 31.
Sullivan 120 ohms. Aluminium
Headbands, 3.9, cords 1 6 extra.i HIGH RESISTANCE AND

PILOI IONALLERS' RAI)IO PHONES. The finest
11EAD3 PHONES

ii
always is the adjustable Browns
A Reed Phone, aluminium swivel,
headband, 4,000 ohms

35/6. 1,500 ohms, 21/6. 120 ohms, 17/6. Cords,
1/6. Various Makes. Second-hand Head-
phones, in good order, 2,000 ohms and 4,000
ohms. 5/-. 6/6 and 7/6. with cords. Western
Electric, 2,000 ohms, 41.
ALUMINIUM Foil 12" x 12', 9d. per sheet.

55i_ BARGAIN PARCEL of 101b. of
I -e. very useful components, etc., post

New War - time Sale List " W.N.
2d. stamps.

Over 1,000 other Bargains in enlarged Illustrated List "N."

ELECTRADIX RADIOS
218 Upper Thames Street, London, E.C.4,

Telephone: Central 4611..

- rete4lideiaigiaskriin
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Compact Packs
THE problem of providing a satisfactory

and efficient form of power supply
for the television receiving -set has been
solved in a variety of ways by different
designers. With the original high -definition
sets, the development of the appropriate
voltage, for the cathode-ray tube anode
supply was undertaken by a fairly bulky
separate unit, while the cathode and anode
supplies to the sound and vision receivers
was developed in another comparatively
large unit. To provide accommodation for
these two units meant that the cabinet
itself had to be correspondingly large, and
although in the initial phase of a new and
novel entertainment service public reaction
was not against a bulky set, as soon as the
noVelty began to wear off the size of sets
became an important feature. It was felt
that television sets should not be very much
larger than the household radio set, and
every section of the complete television
receiver was therefore examined carefully
to ascertain where space could be saved.
The dimensions of the glass bulb of the
cathode-ray tube were reduced in a very
drastic manner, while the newer vision
chassis seemed to bear no relation to the
earlier prototypes in so far as bulk was
concerned. The final designs both in this
country and abroad tended towards the
separation of the set into two units. The
first of these accommodated the time -base
generator, deflector equipment, cathode-
ray tube and vision receiver, while the
second housed the sound receiver together
with the anode and power supplies. A very
interesting example of the compact form
taken by the latter is furnished by the
accompanying illustration. On the left-
hand side is the sound receiver, in this case
a three -valve set without any provision
for a main tuning control, since the television
sound is radiated on a single carrier
frequency and there is, therefore, no
question of searching the ether for ultra -
shorts. Since the high -voltage feed for the
anode of the cathode-ray tube was of a
much lower value than the early sets, the
rectifier and. associated parts were located
behind the semi -cylindrical insulating
shield and gave a voltage of the order of
4,500. The balance of the power supply
units are mounted above and below the
chassis, and can be seen on the right, while
in the foreground is the high voltage cap
for clipping on to the terminal brought out
for that purpose on the truncated glass wall
of the cathode:ray tube. This neat and
compact chassis as a rule was accommo-
dated in the base of the cabinet and gave
first-class results, being indicative of the
advances made in this particular branch of
the apparatus.

Allowing for Development
IN a recent paragraph of these columns the

attention of readers was drawn to the
suggestions put forward in America in
relation to the television service in so far as
it affects development. Is it better to make

provision for a preliminary period while
improvements in the apparatus at both the
transmitting and receiving ends are being
undertaken, or would it be preferable to
standardise the pictures now, and maintain
that standard for a period of years before
any changes are made ? Both suggestions
have their adherents, but no decision has
as yet been arrived at, and until this is
done the industry is not likely to make the
progress essential for placing it on a sound
economic basis. It is for this reason that a
good deal of attention has been directed
towards the Dumont method of television
transmission and reception, for it is claimed
that this is so flexible that it will auto-
matically take cognisance of improvements
in picture definition without any changes
having to be made in the receiver, with the
result that each set purchaser is protected
against early obsolescence. For this to
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the cost involved to each individual
purchaser of the television set.
Special Advantages

TO early this special scheme into effect
the movement of the cathode-ray beam

across the screen of, the tube in the line
and frame directions is undertaken by
what is perhaps best termed automatic
sweep circuits. This is quite distinct from
the self -oscillating circuit, and is only
brought into action by the application of a,
synchronising pulse. The range of speed
is such that the circuit will work over very
wide limits, and can be regarded as an
amplifier. That is to say, the line and frame
sweep pulses are in effect included in the
radiated sound wave, and when received
at the set are filtered out. These pulses at
line and frame frequency are then amplified
by the automatic sweep circuits, and applied
to the cathode-ray tube to move the beam
at exactly the same speed as that originally
generated at the transmitting end of the
chain. It is clear, therefore, that both the
number of lines in the received picture as
well as the number of frames and complete
pictures per second are under the absolute
control of the transmitting end, and can be
increased or decreased at will according to
the dictates of the service. This really
simplifies the controls at the receiving end,
and also ensures that none of the annoying
difficulties arising from lack of synchronisa-
tion in the set arise in practice. The form
of synchronising signal necessary to put
this scheme into effect differs from the

A good example of a neat and compact unit which includes the sound receiver, power pack, and
anode supply for a television receiver.

happen, the complete control of the tele-
vision chain is transferred to the trans-
mitting end. In the more common form
of television service the cathode-ray tube
receiving set is built so that the scanning
action of, the tube's beam of electrons is
furnished by impulses built up in the time -
base generator. The speed with which these
pulses function is dependent on the
electrical constants of the line and frame
circuits, and the synchronising pulses
injected into the radiated vision signal
merely serve to maintain a check on the
triggering action at the receiving end. If
there is a change in picture definition,
therefore, the electrical constants of every
receiver in use have to be altered, and the
more drastic the change the higher becomes

waveform employed with present-day
practice, but the prime advantage of
flexibility to suit any standard of picture
is one which merits a very close investiga-
tion by the American authorities, who are
now in the throes of attempting. to find
satisfactory solutions to all the television
difficulties with which they are confronted.

WORKSHOP CALCULATIONS, I
TABLES AND FORMULE I

By F. J. CAMM
3/6, by post 3/10, from George Newnes, Ltd.,
Tower House, Southampton St., London, W.C.2.
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LATEST PAT FAT N EWS
Group Abridgments can be obtained from the Patent Office, 25, Southampton Buildings, London,
W.C.2, either sheet by sheet as issued on payment of a subscription of Sc. per Group Volume or in

bound volumes, price 2s. each.

Abstracts Published.
TWO-PART COUPLINGS.-Yoshida, K.

No. 502421.
A connection board for wireless receiving

sets has a number of layers, each consisting
of a -pair of insulating boards with connect-
ing strips between them, placed one upon
another with a metallic plate interposed
between adjacent layers. The boards and

.ii.aumwoomw.ammfta,
mawPEAVreite.T4,

Fig. 1

plates are provided with sockets to receive
plugs on the bases -of the components,
these sockets being appropriately joined
by the connecting grips between the boards.
The upper- layer, consisting of boards 1,
2 (Fig. 1), is separated from the lower layer
i.e., boards 3, 4, by a metal sheet 5, and
may have a metallic plate covering its
upper surface. Sockets 9 serve to connect
the plugs on the components with the
connecting strips, some between boards
1, 2 and others between boards 3, 4. A
further metal plate 6 is placed on the bottom
of the complete baseboard and the whole
is held together by screws. The object
of separating the wiring into layers is to
reduce coupling and for this purpose
several layers may be used. The whole
may be enclosed in a metallic casing to
provide complete screening of the wiring
(not shown).

6 4

5
3

CONDENSERS ; WIRELESS RECEIVING-
APPARATUS.-Standard Telephones
and Cables, Ltd.. Leno, J. A., Edwards,
J. C. No. 507604.
A condenser casing 1 (Fig. 2) is cylindrical

with sides cut away
from the top to form
two shelves as at 3
by means of which it
can be secured either
to screws 5 to a base
as shown or direct to 4, 5
a panel, etc. Leads I I 00( 24
from the condenser --- 23
may pass downwards 22
and out through the
aides of the base as Fig. 2

NEW PATENTS
a These particulars of New Patents of interest

to readers have been selected from the Official
-Journal of Patents and are published by per -

4 mission of the Controller of- H.M. Stationery
Office. The Official Journal of Patents can be
obtained from the Patent Office, 25, Southamp-
tonBuilcainngnsthi;nudbosnc;iWpiiCo..2,24rhesols. weekly

Latest Patent Applications.
4237.-Loewe Radio - Co., Ltd.-

Television transmitters. March5th.' -

4238.-Loewe Radio Co., Ltd. (Schlel-
inger).-Electronic systems for
television, etc. March 6th.

4239.-Loewe Radio Co., Ltd. (Schles
inger).-Means for selecting
electrical signals or impulses foi
television. March 8th.

Specifications Published.
518480.-Jones, J. 'E. Rhys.-,

Barrett, J. 0. G., and Plessey

at 22, 23, 24, or laterally from the flattened
sides of the casing 1. The under side of
the casing 1 may -be constituted by a plate
which can carry fuses in clips, connection
to terminal posts mounted- in the base
being effected by spring clips. The cylindri-
cal form enables it to be combined -with a
coil-for example to form an interference
suppressor-by mounting within the coil
former.

ADJUSTING WIRELESS APPARATUS ;
INDICATING APPARATUS.-Murphy
Radio, Ltd., and Fisher, L. No. 507948.
In order to open the scale of the short-

wave band of a radio receiver, the short-
wave tuning" scale 8 (Fig. 3) is combined
with a vernier 9 comprising a part moving
with the tuning means, such.as the drum 1,
and marked with a
number of evenly
spaced transparent
lines, and a fixed
part comprising a
number of evenly
spaced transparent
lines on the trans-
parent fixed plate 7,
the spacings differ-
ing in known manner
for vernier scales.
The plate 7 carries
an index mark 4
and each station in
the long and medium
wave bands 3,- 2 is
indicated by a reg-
istering mark 6.
The scale arrange-
ment and illumina-
tion is such that a
mark on the moving
scale is only illum-
inated against a
dark 'background
when it coincides '- J ,

"with a mark on the
plate 7. Alterna-
tively, the vernier may be constituted by
a circle of translucent dots containing num-
erals and co-operating with a series of spiral
dots on the rotating drum 1. Greater sub-
division may be obtained by mutually
inclining the two sets .of gradations and
extending their length. '

Fig. r

.04,411/0();....(j.222.11.11PS.,14.1.2.100. POMO"

Co., Ltd.-Electrical frequency.
dependent control means, prim-
arily for radio apparatus.

518491.-Eichhorn, C. E.-Vibration-
translating devices, such as
loudspeakers or phonographic
pick-ups.

518574.-Marconi's Wireless Tele-
graph Co., Ltd.-Cathode-ray
tubes.

518615. -Kolst er - Brandes, Ltd.,
Sm3rth, C. N., and Tiller, P. A.
-Television receivers.

518616.-Kolster-Brandes, Ltd., and
Smyth, C. N. Television re-
ceivers.

Printed copies of the full Published
Specifications only may be obtained from
the Patent Office, 25, Southampton
Buildings, London, W.C.2, at the
uniform price of ls. each.
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TOR THE
RADIO SERVICE MAN,
DEALER AND OWNER
The man who enrolls for an L C. S. Radio
Course learns radio thoroughly, com-
pletely, practically. When he earns his
diploma, he will KNOW radio. We are
not content merely to (each the prin-
ciples of radio, we want to show our
students how to apply that training in
practical, every -day, radio service work.
We train them to be successful!

INTERNATIONAL CORRESPONDENCE SCHOOLS

Dept. 94A, International Buildings,
Kingsway, Londor, , W.C.2.

Please explain fully about yot r Instruction in
the subject marked X.

Complete Radio Engi leering
Complete Radio

Radio Service Engineers
. Elementary Radio

Television
If you wish to pass a Radio examination,
Indicate it below.

Inst. of Wireless Technology
P.M.G. Certificate for Wireless Operators

Provisional Certificate in Radio Telephony and
Telegraphy for Aircraft

City and Guilds Telecommunications

Name Age.

Address

Apologise for delay in delivery of some models,
this unfortunately has been unavoidable owing to
the present great difficulty in obtaining raw
materials. However, we are pleased to announce
that we are now in the position to give immediate
delivery of our .popular model, AW38, illustrated
below.

MODEL AW38. 8 -valve All -wave Super-
heterodyne chassis. This All -wave Radiogram
chassis has resistance capacity coupled push-pull
output capable of handling 6 watts, and gives good
quality reproduction on both radio and gramo-
phone, for an economical price of 8 gns. Pins5% war increase.

Armstrong Push-pull Speaker to match AW38
chassis, £1 :1 : O. Plus 5% war increase.

We suggest Model AW38 together with matched
speaker at 09 : 8 : 0, plus 5% war increase, com-
plete, represents the most outstanding value on
the market to -day,...
ILLUSTRATED ART CATALOGUE ON REQUEST
ALL CHASSIS SENT ON 7 DAYS' APPROVAL

ARMSTRONG MAN FG. Co.
WARLTERS ROAD, HOLLOWAY, LONDON, N.7.

(Adjoining Holloway Arcade)
'Phone NORth 3213
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A Clacton Reader's Den
Q R, -I have been a reader of PRACTICAL

WIRELESS for the past year, and
have found it very helpful in numerous
cases, and I wish it every success in the
future. I enclose a photograph of my
den, together with a log from February 1st,
1940, to March 10th, 1940, hoping these will
interest other readers.

My RX is a home -constructed A.C.
mains straight three with coils, and the
following stations were heard on 14 me/s
W1JFG, W1DIC, W1AEP, W1FVO,
W1KIU, W1BLO ; W2FY0, W2KZG,
W2IXY, W2GMQ, W2JT ; W3GPM,
W3FRE, W3EOZ, W3FJU, W3EMM ;
W4DSY, 1V4BMR, W4AHH ; W8CFA,
W8BUO. W8LUQ, W8QKS, W8CUO,
W8MHC ; I1JKV, TIRE ; ESSC, ES5D ;
ES4G, XUIB, LYIJ, K4FKC, HA6T,
HA7P, HA9Q, YV1AQ, EA7BA and
UK3AH.-A. HAZELTON (Clacton -on -Sea).

The Kestrel S.W. Four
SIR,-You may be interested to hear

about my experiences with the
Kestrel S.W.4.

I constructed it as near the original as
my very meagre supply of pocket -money
would allow. I obtained a piece of sheet
steel the required 'size for the panel, whilst
the sides of the chassis are made of tin.
oak. The top is of plywood, the whole
being lined with sheet tin obtained from
motor oil tins. I also screened the H.F.
coil and tuning condenser with a screen
made from the same material. The
tuning condensers are " Premier," and
Eddystone coils, 4 -pin H.F., are used
together with Utility microdials, with
electric bandspreading. In the H.F.
stage I am using a Tungsram HP210 valve
with a 50,000 ohms potentiometer for grid
bias to the grid. A Cossor SPT210 is used
as detector, Mullard PM2HL as first
L.F. and a Triotron P225 in the output
stage. The L.F. transformer is a R.I.
Parafeed. I might add that it is the best
S.W. set I have constructed so far.

As to results, I can get practically
all the European stations, Athlone, TAP
(Ankara), VUD2 (Delhi), CXA2 (Monte-
video), VLQ (Sydney), XGOY (Chungking),
WGEO, WRUL, WCBX, WPIT and
WNBI.

I heard a station the other evening
between 10 p.m. and 10.30 p.m. on 49
metres which announced itself as KBRM,
Manila, Philippine Islands. I cannot
find Manila in any tabulated list of stations
on 49 metres.

Try as I will, I have never been able to
hear any station in Canada or S. Africa
on this or any other set. I am somewhat
puzzled about this, as the American stations
come in loud enough to burst the speaker
when conditions are favourable, but I
cannot obtain even a very weak headphone
signal from Canada. --2-j. (Melton
Mowbray).

SIR, -Herewith is a further log of
stations received on the Kstrel

S.W.4 at various times from February 18th

to date. Aerial, 30ft. inverted -L facing
N.S. All stations heard on speaker :.
20 -metre Amateurs : W1MF, BLO, KIU,
IGL, JEL, FOV, AEP, BES, jEG,
JQM ; W2GIZ, IXY, DMJ, LID, FOY ;
W3IGL, DOK, SMY, CGF, EOZ, ETU ;
W4CK, DSY, BMR ; W7GBY, W8RHP,
OBP, GFF, HLK, BF, QSK, PYA, ACY,
JOE, DBC ; W9BEU, K4FKC, ES4G.

31 -metre band: Athlone testing, VLQ.
On 20 metres I heard PSE at R7. The

A corner of Mr. A. Hazelton's den.

programme was destined for Germany.
Motala comes in very well on 19 metres.
Readers will note from the above that this
set has proved itself capable of picking up
Sydney, Australia. I have heard this
station three times so far at signal strengths
varying from R4 to R7.

In closing I should like to make a few
suggestions which I feel would have an
appeal to many readers.

1. Why not have some S.W. superhet
circuits ? I suggest simple circuits to start
with, using valve combinations such as an
FC2A, VP210, TDD2A, PM22A, then go on
to something more ambitious at later
dates.

2. I, like many other readers, would like
to see the return of ." Leaves from the
Short-wave Log," or similar articles. -
E. ANDREWS (Brighton).

A Survey of S.W. Reception
Conditions

STR,-I
would like to second the sug-

gestion of your correspondent, Mr.
Horrocks, in a recent issue, that you should
publish a survey on reception conditions.

For instance, readers could send in their
logs of short-wave broadcast stations
monthly ; the logs should contain the time

at which the stations were logged, and the
signal strength of the station and its
frequency. They should also state the
type of receiver used. The best log or logs
received each month could be published.

I realise that space in your paper si
valuable nowadays, but would it not be
possible once a month to publish a reception
log on the lines mentioned ? Such a log
would surely stimulate interest in the
short -waves among the non -short -wavers
and promote friendly rivalry among
DX-ers.

I would like to get in touch with two
or three readers of PRACTICAL WIRELESS,
residing anywhere outside of Great Britain,
with a view to corresponding regularly.
I will reply to every letter received.

I have been a short-wave fan for about
a year and have received QSLs from
VLR3, XGOY, Burgos, WPIT, WRUL,
WNBI, WGEA, WGEO, and I am waiting
for veries from CR7BE, K21f11, TAP,
WCBX.-J. PARKIN, JUNR., 18, Rowley
Grove, Cottingham Road, Hull, Yorks.

A DX Log from Wallington
SIR, -Looking at the different logs

printed in your fine magazine from
time to time, I think that perhaps my DX
log may prove interesting to other readers.
Here it is : The numbers in brackets are
approximately how many stations I have
received:

CO (4), CX (2), PY (22), YV (4), LU (2);
HC (2), YP3, VP5, all W. States and
all VE districts. PK (3), KA (5), VK (7),
J, VU, U3-4-5-9, CR6, CR7, 0Q5,
ZS1-3-4-5-6 (13), HP, K4 (4), KS (2) and
K6 (1), and the following broadcast
stations :

COBX, COCM, COCQ, CORJ, TGWA,
TGWB, PRA8, CXA2, CXA4, MTCY,
FZR, KGEI, XEXA, LSI, LRX, HJ4ABE,
HC1GO, KZRM, KZRF, XGOY, JZI,
JZJ and .INJ.

The receiver is a home -built 0-v-1, and
the aerial is an inverted -L type 36ft. long
and 12ft high, running N.E.-S.W.-S.
GARNER (Wallington).

PROBLEM No. 394. .

7

ARLOW decided to use an extension
LP speaker with his three -valve battery set
and accordingly purchased a coil of bell -wire,

! which he laid round his skirting board from one I
room to.another. He laid the wire double and i

connected the speaker to cue end, joining the 4
other two ends to the speaker terminals on his
receiver. When he. switched on he found that 7

1 volume was very peor and although the speaker
; was the same one as he used originally with the i
i receiver, and, was in order, he could not obtain

satisfactory results with it in use as an extension
model. Why was this ? Three books will be
awarded for the first three correct solutions
opened. Entries must be addressed to The

i Editor, PRACTICAL WIRELESS, George Newnes,
Ltd., Tower House, Southampton Street, Strand,
London, W.C.2. Envelopes must be marked
Problem No. 394 in the top left-hand corner and
must be posted to reach this office not later than ;
the first post on Monday, April 8th, 1940.

Solution to Problem No. 393.
When Marshall connected the resistance from

anode to earth he short-circuited the supply, and he
should have connected a fixed condenser in series, not
only to avoid the short-circuit but also to complete
the tone -control circuit.

Only one reader successfully solved Problem No. 392,
and a book has accordingly been sent to :G. Barrow,
9, Meadow Lane, Long Eaton, Nr. Notts.

A
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CRYSTAL SETS

Blueprints 6d. each.
1937 Crystal Receiver .. -
The " Junior " Crystal Set .. 27.8.38

STRAIGHT SETS. Battery Operated.
One -valve: Blueprints, 1s. each.
All -Wave Unipen (Pentode) ..
Beginners' One-valver 19.2.38
The " Pyramid " One-valver (HF

Pen) .. 27.8.38
Two -valve : Blueprint, 1s.
The Signet Two (D & LF) _ 24.9.38
Three -valve : Blueprints, 1s. each.
Selectone Battery Three (D, 2 LF

(Trans)) ..
Sixty Shilling Three (D, 2 LF

(RC & Trans)) _
Leader Three (SG, D, Pow) ..
Summit Three (HF Pen, D, Pen)
All Pent ode Three (HF Pen, D

(Pen), Pen) ..
Hall -Mark Three (SG, D, Pow)
Hall -Mark Cadet (D, LF, Pen (RC))
F. J. Camm's Silver Souvenir (HF

Pen, D (Pen), Pen) (All -Wave
Three) ..

Cameo Midget Three (D, 2 LF
(Trans)) .. .

1936 Sonotone Three -Four (IF
Pen, HF Pen, Westector, Pen)

Battery All -Wave Three (D, 2 LF
(RC))

The Monitor (HF Pen, D, Pen) ..
The Tutor Three (HF Pen, D, Pen)
The Centaur Three (SG, D, P)
F. J. Cameo's Record All -Wave

Three (HF Pen, D, Pen)
The " Colt " All -Wave Three (1),

2 LF (RC & Trans)) _
The " Rapide " Straight 3 (D,

2 LF (RC & Trans)) ..
Oracle All -Wave

Three (HF, Det., Pen) ..
1938 " Triband " All -Wave Three

(HF Pen, D, Pen) ..
F. J. Camm's " Sprite " Three

(HF Pen, D, Tet)
The" Hurricane "All -Wave Three

((SG, 1), Pen), Pen)
F. J. Cameo's " Push -Button "

Three (HF Pen, D (Pen), Tet)
Four -valve : Blueprints, 1s. each.
Sonotone Four (SG, D, LF, P)
Fury Four (2 SG, D, Pen)
Beta Universal Four (SG, D,

Cl. B)
Nucleon Class B Four (SG, D

(SG), LF, Cl. B)
Fury Four Super (SG, SG, D, Pen)
Battery Hall -Mark 4 (HF Pen,

D, Push -Pull)
F. J. Cameo's " Limit " All -Wave

Four (HF Pen, D, LF, P)
" Acme " All -Wave 4 (HF Pen, D

(Pea), LF, Cl. B)
The " Admiral " Four (HF Pen,

HF Pen, D, Pen (RC))

Mains Operated

Two -valve : Blueprints, 1s. each.
A.C. Twin (D (Pen), Pen)
A.C.-D.C. Two (SG, Pow)
Selectone A.C. Radiogram Two

(D, Pow)
Three -valve : Blueprints, 1s. each.
Double -Diode -Triode Three (HF

Pen, DDT, Pen)
D.C. Ace (SG, D, Pen) ..
A.C. Three (SG, D, Pen) ..
A.C. Leader (HF Pen, D, Pow) ..
D.C. Premier (HF Pen, D, Pen)
Unique (HF Pen, D (Pen), Pen) ..
Armada Mains Three (HF Pen, D,

Pen) ..
F. J. Camm's A.C. All -Wave Silver

Souvenir Three (HF Pen, D, Pen)
" All -Wave " A.C. Three (D, 2

LF (RC))..
A.C. 1936 Sonotone (HF Pen, HF

Pen, Westector, Pen) ..
Mains Record All -Wave 3 (HF

Pen, I), Pen) ..
Four -valve : Blueprints, 1s. each.
A.C. Fury Four (SG, SG, D, Pen)..
A.C. Fury Four Super (SG, SG, 1),

Pen)
A.C. Hall -Mark (HF Pen, D,

Push -Pull) ..
Universal Hall -Mark (HF Pen, D,

Push -Pull)

PW71
PW94 -

PW31A
PW85

PW 93

PW76

- PW10

- PW34A
22.5.37 PW35

PW37

29.5.37 PW39
PW41

16.3.- 35 PW48

13.4.35 PW49

- PW51

- PW53

- PW55
PW61

21.3.36 PW62
14.8.37 PW64

31.10.36 PW69

18.2.39 PW72

4.12.37 PW82

28.8.37 PW78

22.1.38 PW84

26.3.38 PW87

30.4.38 PW89

3.9.38 PW92

1.5.37 PW4
8.5.37 PW'11

- PW17

- PW34B- PW34C

- PW46

26.9.36 PW67

12.2.38 PW83

3.9.38 PW90

PW18- PW31

- PW19

- PW23- PW25
PW29

7.1.39 PW35C- PW35B- PW3GA

- PW38

- P'W50

- PW54

- PW56

- P\V70

- rw2o

- PW34D

- PW45

- PW47

SUP ER HETS.

Battery Sets : Blueprints, 1s. each.
£5 Superhet (Three -Valve) _ 5.6.37 PW40
F. J. Cameo's 2 -valve Superhet PW52
Mains Sets : Blueprints, 1s. each.
A.C. £5 Superhet (Three -valve) .. - PW43
D.C. £5 Superhet (Three -valve) .. - PW42
Universal £5 Superhet (Three -

valve) .. PW44
F. J. Cameo's A.C. Superhet 4 .. 31.7.37 PW59
F. J. Camm's Universal £4 Super -

het 4 .. .

" Qualitone " Universal Four .. 16.1.37
Four -valve : Double -sided Blueprint, 1s. 6d.
Push Button 4, Battery Model I
Push Button 4, A.C. Mains Model22'10.38

SHORT-WAVE SETS. Battery Operated.
One -valve : Blueprint, 1s.
Simple S.W. One-valver
Two -valve : Blueprints, 1s. each.
Midget Short-wave Two (D, Pen)
The " Fleet " Short-wave Two

(D (HF Pen), Pen)
Three -valve : Blueprints, 1s. each.
Experimenter's Short-wave Three

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

Trans))
The Band -Spread S.W. Three

(HF Pen, D (Pen), Pen) ..

April 6th, 1940

These Blueprints are drawn full size.
Copies of appropriate issues containing descrip-

tions of these sets can in some cases be supplied at
the following prices which are additional to the cost of
the Blueprint. A dash before the Blueprint Number
indicates that the issue is out of print.

Issues of Practical Wireless... 4d. Post Paid
Amateur Wireless ... 4d.
Wireless Magazine ... 1/3
The index letters which precede the Blueprint

Number indicates the periodical in which the des-
cription appears : Thus P.W. refers to PRACTICAL
WIRELESS, A.W. to Amateur Wireless, W.M. to
Wireless Magazine.

Send (preferably) a postal order to cover the cost
of the blueprint, and the issue (stamps over 6d.
unacceptable) to PRACTICAL WIRELESS Blueprint
Dept.. George Newnes, Ltd.. Tower House, South-
ampton Street, Strand, W.C.2.

Mains Operated.
Two -valve : Blueprints, 1s. each.
Consoelectric Two (D, Pen) A.C.
Economy A.C. Two (D, Trans) A.C.
Unicorn A.C.-D.C. Two (D, Pen)
Three -valve : Blueprints, Is. each.
Home Lover's New All -Electric

Three (SG, D, Trans) A.C.
Mantovani A.C. Three (HF Pen,

23.12.39 PW88 D, Pen) . .

£15 15s. 1936. A.C. Radiogram
(HF, D, Pen) .. Jan. '36- PW38A Four -valve : Blueprints, 1s. 6d. each.

All Metal Four (2 SG, D, Pen) . .July'3327.8.38 PW91 Harris' Jubilee Radiogram (HF
Pen, D, LF, P) . May '35

1.10.38

PORTABLES.
Three -valve : Blueprints, Is. each.
F. J. Carom's ELF Three -valve

Portable (HF Pen, D, Pen) ..
Parvo Flyweight Midget Portable

(SG, D, Pen) .. 3.6.39
Four -valve : Blueprint, 18.
" Imp " Portable 4 (D, LF, LF

(Pen)) ..

PW60
PW73

PW95

AW403
WM286
W31394

AW383

W11374

W31401

WM329

WM386

PW30A SUPERHETS.
Battery Sets : Blueprints, 1s. 6d. each.

PW63 Modern Super Senior .. - W31375
'Varsity Four .. Oct. '35 WM395

PW88 The Request All -Waver .. June '36 WM407
1935 Super -Five Battery (Superhet) - WM379
Mains Sets : Blueprints, 1s. 6d. each.
Heptode Super Three A.C. .. May '34 WM359
" W.M." Radiogram Super A.C. - WM386

PW65

MISCELLANEOUS
Blueprint, 1s.
S.W. Converter -Adapter (1 valve) - PW48A

AMATEUR WIRELESS AND WIRELESS MAGAZINE
CRYSTAL SETS.

Blueprints, 6d. each.
Four -station Crystal Set .. 23.7.38 AW427
1934 Crystal Set .. - AW444
150 -mile Crystal Set .. - AW450

STRAIGHT SETS. Battery Operated.
One -valve : Blueprint, 1s.
B.B.C. Special One-valver ,

Two -valve : Blueprints, is. each.
Melody Ranger Two (D, Trans) .

Full -volume Two (SG det, Pen)
Lucerne Minor (D, Pen) .. . ,
A Modern Two-valver
Three -valve : Blueprints, Is. each.
£5 5s. S.G.3 (SG, 1), Trans) ..
Lucerne Ranger (SG, D, Trans) ..
£5 5s. Three : De Luxe Version

(SG, D, Trans) - . 19.5.34
Lucerne Straight Three (D, Rd,

Trans) _ -
Transportable Three (SG, D, Pen) -
Simple -Tune Three (SG, 1), Pen) June '33
Economy -Pentode Three (SG, D,

Pen) .. .. Oct. '33
" W.M." 1934 Standard Three

(SG, D, Pen) .. .. -
£3 3s. Three (SG, D, Trans) .. Mar. '34
1935 £6 6s. Battery Three (SG,

D, Pen) _ -
PTP Three (Pen, D, Pen). .. -
Certainty Three (SG, D, Pen)
Minitube Three (SG, D, Trans) .. Oct. '35
All -Wave Winning Three (SO, D,

Four -valve : Blueprints, 1s. 6d. each.
65s. Four (SG, D, RC, Trans)  . -
2HF Four (2 SG, D, Pen) . -
Self-contained Four (SO, D,

Class B) . . Aug. '33
Lucerne Straight Four (SG, D,

LF, Trans) .. -
£5 5s. Battery Four (HF, D, 2 LF) Feb. '35
The H.R. Four (SO. SG, D, Pen) -
The Auto Straight Four (HF Pen,

HF, Pen, DDT, Pen) ----Apr. '36
Five -valve : Blueprints, is. 6d. each.
Super -quality Five (2 HF, D, RC,

Trans) -
Class B Quadradyne (2 SG, D, LF,

Class B)
New Class B Five (2 SG, D, LF.

Class B)

PORTABLES.
PW77 Four -valve : Blueprints, 1s. 6d. each.

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

PW86 Family Portable (HF, D,
Trans) .. .

Two H.F. Portable (2 SG, D,
Tyers Portable (SG, D, 2 Trans)..

AW387

AW388
AW392
AW426
WM409

AW412
AW422

AW435

AW437
WM271
W31327

WM337

WM351

AW393

AW447

W34363
WM367

SHORT-WAVE SETS. Battery Operated.
One -valve : Blueprints, ts. each.
S.W. One-valver for America .. 15.10.38 AW429
Rome Short -Waver - AW452
Two -valve : Blueprints, 1s. each.
Ultra -Short Battery Two (SO, det,

Pen) .. Feb. '36 W31402
Home-made Coil Two (D, Pen) .. - AW440
Three -valve : Blueprints, 1s. each.
World -ranger Short-wave 3 (D,

RC, Trans) .. - AW355
Experimenter's 5 -metre Set (b.,

Trans, Super-regen) .. 30.6.34 AW438
The Carrier Short -waver (SG,D,P) July '35 WM390
Four -valve : Blueprints, 1s. 6d. each.
A.W. 'Short-wave World-beater

(HF Pen, D, RC, Trans) - AW436
Empire Short -waver (SG, D, RC,

Trans) .. . - WM313
Standard Four -valve Short -waver

(SG, D, LF, P).. 22.7.39 WM383
Superhet : Blueprint, 1s. 6d.
Simplified Short-wave Super Nor. '35 W111397

Mains Operated.
Two -valve : Blueprints, 1s. each.
Two -valve Mains Short -waver (D,

Pen) A.C. .. 13.1.40 A ..c`i3V

" W.M." Long -wave Converter ..
WM354 Three -valve : Blueprint, 1s.

Emigrator (SG, D, Pen) A.C.
WM371
WM389.
WM393
WM396

- W31352
Four -valve : Blueprint, 1s. 6d.
Standard Four -valve A.C. Short -

waver (SG, D, RC, Trans) .. - WM391

MISCELLANEOUS.
S.W. One -valve Converter (Price

6d.) .. . ..
AW370 Enthusiast's Power Amplifier (1/6)
AW421 Listener's 5 -watt A.C. Amplifier

(1/6) ..._ - -
WM331 Radio Unit (2v.) for WM392 (11)Noro. '35

Harris Electrogram battery am-
WM350 plifier (1/-) . .. .. -
WM381 De Luxe Concert A.C. Electro-
WM384 gram (1/-) .. .. .. Mar. '36

New style Short-wave Adapter
WM404 (1/-) .. .. .. -

Trickle Charger (6d.) .. .. -
Short-wave Adapter (1/-) .. -
Superhet Converter (1/-) .. -

W31320 B.L.D.L.C. Short-wave Converter
(1/-) .. .. .. - May '36

WMA44 Wilson Tone Master (1/-) .. June '36
The W.31., A.C. Short-wave Con -

W31340 verter (1/-) .. .. .. -

WM400

AW329
WM387

WM392
W11398

W31399

WM403

WM388
AW462
AW456
AW457

WM405
WM406

WM408
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In replv---<H,
6i6t1)7y-'6ur letter

Degenerative Feedback
" Could you please tell me what degenera-

tive feedback is and how I could connect
the arrangement to my set ? I am told it
gives better quality."-C. B. (Torquay).

THE term is merely another expression
for negative feedback." This

consists of an arrangement whereby a
proportion of the output voltage is fed
back to the grid circuit, and is mainly used
with pentodes and tetrodes. It is, in effect,
a resistance -capacity feedback !scheme,
and it was dealt with in our recent series of
articles on the valve as an amplifier.
We cannot tell you how to add it to your
set without a diagram, and if you are using
good triodes it should be unnecessary to
use it.

Smoothing
" I have a small A.C. set, but the smooth-

ing does not appear adequate. I have
another choke but am not sure whether I
should include this in series with the
existing choke or put it in the H.T. negative
line. I believe I once read in your paper
that it was not advisable to do the latter, but
I should like you to confirm this."-W. N. U.

EORETICALLY, it would be desir-
able to add the choke in series with

the existing circuit, including another
condenser, of course, on the receiver side
to complete the smoothing circuit. If you
put it in the H.T. - line the only point to
watch is that the choke is so placed that
there is no coupling between it and the
other choke, as this would aggravate the
hum trouble. This was the point which
was raised in these pages some time ago.

Condenser Reactance
" I am interested in working out the

various smoothing effects of condensers in
mains and other apparatus carrying A.C.
-such as would be encountered in an A.C.
quality receiver. I should like you to give
me again the formula for the reactance of
the condenser, as I have mislaid a data sheet
containing this which you gave away some
time ago."-L. I. (Swanage).

THE reactance of a condenser on A.C.
increases as the frequency decreases,

and the formula for reactance is
1

Frequency= ohms.
27de

where f is the frequency of the supply,
C is the capacity in farads, and is,
of course, the standard 3.14.

Link Coupling
" I enclose a cutting of a circuit which I

have just found and which looks as though
it might offer possibilities for short-wave
reception. There is one arrangement about
which I am not clear and I should be glad
if you would explain just what is intended in
the area enclosed in the blue pencil. This
does not appear to have been used in any
circuits in your pages since the time I

have been taking your paper."-R. W. T.
(Taunton).

THE circuit is of a two -stage transmitter,
consisting of crystal oscillator (tritet)

and a push-pull P.A. stage. You could not
use this circuit for reception, and it is,
of course, illegal to make up transmitting
equipment now. The part you have ringed
round is. the output circuit of the oscillator
and the input of the P.A. stage, and we
presume that your difficulty lies in the
peculiar wavy lines with the two loops.
This indicates what is known as link
coupling, and illustrates a single loop coil,
coupled to each of the two tuned circuits
mentioned, and the loops then joined by
a link of ordinary twisted flex.

rIMM.114111111.1

RULES
We wish to draw the 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 modifications of
receivers described in our contem-
poraries.

(3) Suggest alterations or modifications to
commercial receivers.

(4) Answer queries over the telephone.
(5) Grant interviews to querists.
A stamped addressed envelope must be

enclosed for the reply. All sketches and
drawings which are sent to us should bear
the name and address of the sender.

Requests for Blueprints must not be enclosed
with queries as they are dealt with by a
separate department.
Send your queries to the Editor, PRACTICAL WIRELESS, I
George Newnes, Ltd.. Tower House, Southampton Street, -
Strand, London, W.C.2. The Coupon must be enclosed

with every query.
Lit 1.11111101.M,.1 41111.114M11.0!1101.111114110.11)

D.C. Charging
" I have been told that I can charge my

accumulators straight from the mains if
they are D.C. with the aid of a lamp? Could
you send me details of the connections from
a heat plug and size of lamp? The voltage of
the mains is 230. Also, does the lamp use
any current? "-T. S. (E.12).

THERE is just one point to watch and
that is that the heat plug is not rated

at double the lighting circuit, namely 460
volts. Otherwise, it is quite in order to use
the mains for charging, with a lamp in
series. You should make up a small charging
board so that no live wires or contacts
are available on the high voltage side, and
the size of the lamp is dependent upon the
charging ratw you require. Using ordinary
electric lamps the following rates would be
obtained --approximately :
Wattage of lamp Charging current rate

40 at 200 v. .2 amps
60 .3
75 .35

100 .5 ,,
You should include fuses in the interests
of safety. The lamp as well as the complete
accumulator circuit consumes current at
the rate given above.

H.T. Potentiometer
" I am thinking of making up a simple

converter from the circuit and details given
in your article on the Frequency -Changer
in the issue dated February 24th last. There
appears, however, to be a misprint in the
circuit Fig. 1, on page 479. As I see it there
is a short-circuit across the H.T. through
the potentiometer which is used for the
screen of the valve. Perhaps you could give
me the correct arrangement for this."-
T. G. (Bury St. Edmunds).
THERE is no mistake in the circuit in

question, as the potentiometer must
have a current flowing through it in order
to carry out its function of applying a vary-
ing H.T. voltage to the screen. This is
quite a standard arrangement and you are
apparently confused with a series resistance
method of control. This is not advised
for H.F. screen control purposes. The only
point to watch is that an on/off switch is
included somewhere in the H.T. supply so
that the H.T. will not drain away through
the potentiometer when the set is switched
off. Usually, this is carried out by includ-
ing a three-point switch for the purpose,
one pair of points being used for L.T. and
the other point being joined between the
lower end of the potentiometer and the
H.T.- line.

Reaction Control
" I find that when I have my reaction

control at zero, there is still some form of
distortion, which I can clear by disconnect-
ing the condenser leads from the anode.
When I disconnect the condenser from the
coil it does not make any difference. I
should be glad if you could explain this and
tell me how to overcome the distortion."

C. E. (Barnes, S.W.13).
THE trouble may be due to the fact

that you are using a by-pass condenser
across the anode circuit, and that this is
large and, in parallel with the residual capa-
city of your react ion'eondenser, acts as a tone
control. We suggest that you try the effect
of bending up a corner of one of the end
vanes of the moving portion of the condenser
so that when in the zero setting the con-
denser is short-circuited. To avoid short-
circuiting the H.T. supply a small capacity
fixed condenser may be included in series
with the condenser and the anode. Perhaps
the tone -control circuit shown on page 325 of
our issue dated December 30th last may
interest you.

Choice of Circuit
" I wish to build myself a receiver for

general purpose working, that is, on all
wavelengths. I am not anxious to obtain
the highest quality, but I want a set I can
play about with, without undue restriction
as to scope. I wonder if you can recom-
mend anything from your list of Blue-
prints."-N. R. W. (Sheffield).
THE best type of set in a case such as

that outlined would be one employ-
ing plug-in coils. This would enable you to
tune to any desired wavelength and with a
suitable type of circuit the quality should
be quite satisfactory. We would suggest
a three -valve circuit, detector and two
L.F. stages, band -spread tuning for simpli-
city on the short waves and good quality
components throughout.

ro_,P111M0if, 111.1.11160.1.0.MW 11111=1.,111.041011.1

The coupon on page iii of cover I
must be attached to every query.
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RADIO CLUBS
& SOCIETIES
Club Reports should not exceed 200 words in length
a)ld should be received  First Post each Monday
tigunina for publication in the following week's issue.
BRISTOL EXPERIMENTAL RADIO CLUB
Headquarters : 21, King's Corridor, Old Market Street,

Bristol, 2.
Publicity Manager : D. J. James, 40, Robertson Road,

Eastville, Bristol, 5.
THE meeting of this club, held on Tuesday, March

12th, was chiefly devoted to the official business
of the club. Mr. C. It. Davis, the secretary, having
volunteered for the radio operator section of the
R.A.F., Mr. P. R. Dinham was elected to be his deputy
until the end of the present financial year. D. James
was elected to deputise for the chairman, Mr. A. A.
Uppington, whenever his National Service duties
prevent him from attending meetings.

It was decided that now evenings are lighter again,
meetings should commence at 8 p.m. Mr. L. Toghill
;vas requested to be responsible for the half-hour
period of morse tuition at each meeting. Members'
ideas for future agendas were discussed, and it was
decided to adopt at least one of them.
THE CROYDON RADIO SOCIETY
Hon. Pub. Sec.: E. L. Cumbers, 14, Campden Road,

South Croydon.
MR. NIXON, of the General Electric Co., Ltd.,

lectured to the Croydon Radio Society in
St. Peter's Hut, Ledbnry Road, S. Croydon, on
Thursday, March 7th. His topic was " Valve Develop-
ment," and he recalled the carbon lamp being the
Valve'sforerunner, having its filament as one electrode.

It was not long, however, before objections to carry-
ing accumulators to be charged were voiced, and so
mains valves, firstly as a four -volt range, appeared.
Then the triode led to the pentode, tetrode and
screened grid, which meant that more tuned stages
was better tuning. Finally Mr. Nixon's film of
G.E.C. valve manufacture proved most interesting,
containing as it did full explanations of every stage
from glass blowing, exhausting and gettering, and
elaborate testing before dispatch. The next monthly
meeting is on Thursday, April 4th, with the annual
general meeting at 7.30 p.m. The balance sheet will

.be presented and officers for 1940-41 will be elected.
At 8 p.m. the popular ex -chairman, Mr. G. A. Hoskins,
will give a musical programme on records with his
new high quality apparatus. He has a selection of
200 records from which to choose, and PRACTICAL
WIRELESS readers are invited to a most interesting
evening's entertainment.

EXTERNAL AIDS
(Continued from page 64.)

and thus an additional socket or terminal
will have to be mounted on the cabinet. The
aerial is transferred to this new socket when
the trap is required, and a lead then joined
from the trap to the original aerial socket
or terminal. By connecting a short, flexible
lead to the trap and bringing this outside
the cabinet the change, when desired, may
be effected in a few seconds. The wave -trap
consists merely of a condenser as already
mentioned, having a maximum capacity
not exceeding .0005 mfd.-preferably .0002
mfd. and a coil which will cover the medium -
wave band. The trap is not generally
needed on the long waves and therefore
construction is simplified. If you make use
of an old dual -wave broadcast coil the
long -wave section may be short-circuited
with a length of bare wire to avoid the
complication of a switch, whilst if you wish
to snake up a coil you can use a former
about 2in. in diameter and wind on 45 or
50 turns of wire of about 22 to 26 d.c.c.
A home-made coil lends itself more
readily to experimental work, and by
making tappings from the lower end at
every 5 turns you can connect the trap in
a number of different combinations, each
of which will- offer varying degrees of
selectivity. The circuits are shown- in
Fig. 3.

No doubt other additional schemes will
suggest themselves to keen constructors,
such as an extra L.F. stage -preferably
resistance -capacity coupled, or a small
aperiodic H.F. stage, but as these will take
up a fair amount of room, it may not be
pOssible to add them conveniently to a
receiver which is of the small table or self-
contained type, and, accordingly, they are
not described here.

PRACTICAL WIRELESS

Classified Advertisements
CABINETS

A CABINET for Every Radio Purpose. Surplus
Cabinets from noted makers under cost of manu-
facture. Radiogram Cabinets from 30/-. Undrilled
table, console and loudspeaker cabinets from 4/6.
Inspection invited.
H. L. SMITH AND CO., LTD., 289, Edgware Road,
W.2. Tel.: Pad. 5891.

LITERATURE
NEW Edition. American Amateur Relay League
Handbook. 500 pages of up-to-the-minute technical
information, 7/- post free. 1940 Jones Handbook ;
approximately 700 pages dealing with every aspect of
Short-wave Radio, 8/6, post free.-Webb's Radio, 14,
Soho St., London, W.1. 'Phone : Gerrard 2089.

LOUDSPEAKER REPAIRS
LOUDSPEAKER repairs, British, American, any
make. 24 -hour service, moderate prices. -Sinclair
Speakers, Pulteney Terrace, Copenhagen Street,
London, N.1.

REPAIRS to moving coil speakers. Cones/coils
fitted or rewound. Fields altered or wound. Prices
quoted, including eliminators. Pick-ups and speaker
transformers rewound, 4/6. Trade invited. Guaranteed
satisfaction. Prompt service.
L.S. Repair Service, 5, Balham Grove, London, S.W.12.
Battersea 1321.

MISCELLANEOUS
BE TALLER!! Inches put you Miles Ahead I
Details MI. stamp :-Malcolm Ross, Height Specialist,
Blif/III-TE, London, W.C.1.

MORSE EQUIPMENT
FULL range of Transmitting Keys, Practice Sets,
Oscillators, Recorders and other Radio Telegraph
Apparatus, designed and manufactured by T. R.
McElroy, World's Champion Telegraphist. Sole dis-
tributors: Webb's Radio, 14, Soho Street, London,
W.1. 'Phone: Gerrard 2089.

MORSE TRAINING
WIRELESS Code Courses. "Book of Facts" Free. -
Candler System Co. (L.0.), 121, Kingsway, London,
W.C.2.

NEW LOUDSPEAKERS
3,000 Speakers, P.M. and energised 4in. to 14in., in-
cluding several Epoch 18in. - Sinclair Speakers,
Pulteney Terrace, Copenhagen Street, London, N.1.

PUBLIC APPOINTMENTS
AIR MINISTRY.
AERONAUTICAL INSPECTION DIRECTORATE.
Vacancies exist for unestablished appointments as
Examiners in the General Engineering, WIT and
Instrument Branches.
QUALIFICATIONS.
All candidates must have good general education, be
able to read drawings, understand specifications, use
micrometers and other measuring instruments.
(a) Applicants for the General Engineering Branch
must have had practical experience in an engineering
works. An elementary knowledge of materials testing
is desirable.
(b) Applicants for the Instrument Branch must have
knowledge of physics and training in light engineering
ominstrument making. Candidates with knowledge of
optical instruments are also required.
(c) Applicants for the W/T Branch must have practical
knowledge of W/T and electrical equipment with
technical training in radio communication equal
to City and Guilds final examination standard.
ACCEPTED candidates will undergo a period of
training in inspection as applied to the above subjects,
not exceeding three calendar months, and will be
paid £3 10s. Od. weekly during training. Subsistence
allowance of £1 5s. Od. weekly during training is
payable to married men normally residing outside
the training area. On successful completion of training,
candidates will be appointed as Examiners at a salary
of £246, if 25 years of age or over, with a corresponding
reduction of £12 per annum for each year under 25 on
joining (payable monthly in arrear) if service is satis-
factory, and must be prepared to serve in any part
of the United Kingdom.
NORMAL age limits 23 to 60.
CANDIDATES should indicate on their applications
for which vacancy they wish to be considered -a,
bore.
APPLICATIONS must be made on Form 786, copies of
which can be obtained on application, by postcard
only, to : The Inspector -in -Charge, A.I.D. Training
School (I.C.S./REC. 53), Brandon Steep, Bristol, 1.
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RECEIVERS AND COMPONENTS

RADIO CLEARANCE, LTD., 63, High Holborn, London,
W.C.1. TELEPHONE : HOLborn 4631.

COMPLETE KIT of parts to build Lissen Hi Q Battery
Short-wave receiver, 5-91 metres switched. Brand
new goods boxed, with circuit and instructions.
Listed, £4/15/-. Our price, S1/19/11 less valves.
ALL -WAVE super -het. chassis, 5 valve A.C. Latest
Mullard valves: V.P.4.B., T.D.D.4, Pen
A.4, L.W. 4/350v. Ranges: Short-wave, 16-48
metres. Med.-wave, 200-560 metres. Long -wave,
800-2,200 metres. Size of Chassis: 144" long, 71"
deep. Height overall, 81". Controls tuning at side,
volume on/off at side, wave change. Provision for
pick-up. Complete with valves and knobs, £4/17/6.
Special speaker, 1,500 ohms field, 10/6 each.
L.F. transformer. Lissen Hi Q. Ratio 3-1. High
grade, boxed. List 6/-. Our price, 2/3 each.
H.F. choke. Lissen Hi Q. Compact disc type with
feet. Boxed. List, 2/6. Our price, 6d. each.
ULTRA -SHORT and short-wave choke. Lissen Hi Q.
Inductance 100 microhenries. Boxed. List, 2/-.
Our price, 1/- each.
ULTRA -SHORT and short-wave double -wound low -
resistance choke. Lissen Hi Q. Resistance less than
.05 ohms. Boxed. List, 2/6. Our price, 1/3 each.
LOW -LOSS Ceramic valve -holders. Lissen Hi Q.
Base -board and chassis. 5- and 7 -pin., 10d. and 1/ -
each.
DECIMAL dial and slow-motion drive, Lissen Hi Q.
Finest short-wave dial made. Hour and minute hand
type. Divided into 1,000 divisions. List, 12/6.
Our price, 5/11 each.
MANSBRIDGE type condensers. Lissen Hi Q.
250 D.C. working. Moulded case with feet. .1 mfd.
and 1 mfd., 6d. each.
ROTARY coil unit. Lissen Hi Q. Four -band from
4.8-91 metres, can be selected by a turn of the knob.
With circuit. Boxed. List, 15/6. Our price, 6/11.
LOW -LOSS short-wave variable condensers. Ceramic
insulation. Brass vanes. Lissen Hi Q. Minimum
capacity 5 micro -micro farads. Two types. Boxed,
with knobs. 160 m.mfd. List, 7/6. Our price,
3/6 each. 20 m.mfd. List, 5/6. Our price, 2/11 each.
MICA condensers, Lissen. New. Boxed. All useful
sizes, OUR selection. 1/3 per dozen.
SPEAKER cabinets, finished black rexine. Circular
face. Metal grille. Size 81" x 91" x 41", 4/6 each.
SCREENED 3 -way flexible, 4 yards for 1/6.
MEDIUM- and long -wave coil units, with valve -holders
and sundry resistances, 9d. each. (No circuit.)
MIXED tubulars, wire -ends. OUR selection, 2/6
per dozen.
4 -PIN base -board valve -holders. Lissen. 2 for 3d.
4-1 L.F. transformers. Lissen. Boxed. 2/6 each.
CONE speaker unit. Lissen. Complete with reed
and chuck. Boxed. 1/- each.
SPAGHETTI resistances. Lissen. Many useful sizes.
OUR selection, 1/3 doz.
4 -PIN valve adapters. Lissen. 6d. each.
PUSH-PULL switches. Lissen. 2 -point, 4d. each.
3 -point, 6d. each.
RICE -KELLOGG SENIOR 12" moving -coil speakers.
20 watts. Field 1,000 ohms. 11 ohms speech coil.
Without speech transformer, 32/6 each. With trans-
former tapped 3,000 ohms and 7,000 ohms, 35/- each.
GRAMPIAN 10" 10 -watt, 2,500 ohms energised speakers.
Heavy cast frame, 15/- each. With heavy-duty
pentode speech transformer, 17/6 each.
HEAVY-DUTY speech transformers. Pentode match-
ing, 2/11 each.
2 -GANG straight condensers. Plessey. 1/6 each.
Ditto, 3 -gang, 2/- each.
ROLA P.M. speakers. Latest type 71- cone with
pentode transformer. Boxed. 14/6 each.
CLOCK -FACED dials. 5" x 3f". With printed 3 -wave
scale. Ox -copper escutcheons and glass, 3/6 each.
Ditto, less escutcheon, 2/6 each.
HORIZONTAL dials, with plain scale. 74" x 31" and
pointer, 1/- each.
FILAMENT transformers, input 200-250v., output
4v. 4 amps., 4v. 6 amps., 4/11 each.
MAINS transformers, Plessey. 350-0-350v., 90 MA.,
4v., 2.5 amps., 4v., 6 amps.,8/6 each.
MAINS transformers. -G..C. American windings,
350-0-350v., 65 m.a., 5v. 2 amps., 6.3v. 2.5 amps.
Suitable for replacements in G.E.C. models, 5/6 each.
MAINS transformers. Wearite. Type R.C.1,
250-0-250v., 80 m.a., 4v. 2.5 amps., 4v. 4 amps., 9/11
each. Type R.C.2, 350-0-350v., 120 MA., 4v. 2.5 amps.,
4v. 4 amps., 12/6 each. Type R.C.3, 350-0-350v. 150
m.a., 4v. 2.5 amps, 4v. 2 amps., 4v. 5 amps., 15/- each.
Type R.C.4, 500-0-500v. 150 m.a., 4v. 2 amps., 4v.
2 amps., 4v. 2.5 amps., 4v. 5.6 amps., 21/- each.
All the above centre -tapped windings. Type R.C.5,
100 -watt auto transformer, 100-110v., 200-250v.,
reversible, 12/6 each. Type R.C.B., 350.0-350v.80
m.a., 5v. 2 amps., 6.3v. 5 amps., 6/11 each. All trans-
formers 200-250v. tapped primaries.
CHASSIS mounting valve -holders, American 4 -5 -6 -
and 7 -pin. 4d. each. Octals, 6d. each. Loctals, 10d.
each. 7 -pin English type 3d. each.
1 WATT resistances, Polar N.S.F. 4d. each, 3/9 dozen.
All sizes up to 2 meg.
WEARITE 110 k/c I.F. transformers, 1/- each.
VOLUME controls. American C.T.S., finest made,
divided spindles. Length, 24". With switch. 2,000,
5,000, 10,000, 25,000, 100,000, 250,000, 500,000, aid
1 meg., 2/6 each. Wire wound, 5 watt (less Aviteh),
2,000, 5,000, 10,000, 20,000, and 25,000 ohms, 2/.
each.

(Continued on page ill, cot. 1.)
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RECEIVERS AND COMPONENTS
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24 MFD. can type, eiectrolyties, 450v. working, 1/ -
each.
ELI. wire -end type bias electrolytics. 50 mfd., 12v,
1/6 each ; 50 infd., 50v, 21- each.
TUBULAR wire -end non -inductive paper condensers.
All sizes up to 0.1, 5d. each, 4/9 dozen.
ENERGISED speakers, Plessey 6" cone, 1,500 ohms

1.1. 511 each.
BATTERY output pentode valves. Well-known make.
3/11 each.
BATTERY double diode triode. Well-known make.
3;6 each.
ROTARY converters, 6v. and 12v., D.C. input, output.
240v. 40 In.a. Complete with smoothing and suppres-
sion. State voltage when ordering. To clear 15/- each.
RAYTHEON first -grade valves. Largest stockists,
all types in stock, including glass series, glass octal
series, metal series, bantom series, single -ended series,
and resistance tubes, all at most competitive prices:
:end for valve lists. All orders must include sufficient
postage to cover. Hours of business : 9 a.m.-6 p.m.
weekdays. Saturday, 9 isnisl p.m. Please write
your address in block letters.
RADIO CLEARANCE, LTD., 63, High Holborn, London,

W.C.1. TELEPHONE : HOLborn 4631.

SOUTHERN Radio's Bargains.
ALL Guaranteed. Postage Extra.
5/- Parcel of useful Components, comprising Con-
densers, Resistances, Volume Controls, Wire, Circuits,
etc. Value 25/-. 5/- per parcel.
15/- Service Man's Component Kit. Electrolytic
Condensers, Volume Controls, Resistances, Tubular,
Mica, Paper Condensers, Valve Holders, etc. 121)
articles contained is strong carrying case, x r a 7',
15/- the Kit.
21/. Small Trader's Parcel of Components. 130
Articles comprising all types Condensers, Valve
Holders, Resistances, Chokes, Coils, Wire, etc. Value

21/- the parcel.
5/. 100 Wire -end Resistances, assorted capacities.
( and 1 watt, 5/- per 100.
ORMOND Loud -speaker Units, 2/6; Crystal Sets,
5/6 ; Westectors Type W2, 216 ; Crystal Detectors,
2;-; Crystals, (Id. ; Marconi \'24 \'alves, Od.
2/- Tool or Instrument Carrying Cases, ox Govern-
ment Stock ; Wood, 0" x 7" x 7", 2/-.
SOUTHERN Radio, 46, Lisle Street, London, W.C.
Gerrard 6633,

VAUXHALL.-All goods previously advertised arc
'till available; send sow for latest price list, free.-
Vauxhall Utilities, 163a, Strand, W.C.2.

COULPHONE Radio, Grimshaw Lane. Ormskirk. 1940
Collaro A.C. Gramophone Motors 12' turntable 27/6.
Radiogram units 45/-. American Valves all types 4/6.
Octal 5/6. Record P.W. Rectifiers 5/6. Stamp for list.

UP - TO - DATE RADIO !
WRITE FOR PRICE LIST

\ AND FULL

ARMSTRO
PARTICULARS NGOF

QUALITY CHASSIS
ON EASY TERMS
MODEL SS10-"SUPER ET -
STRAIGHT " 10 -valve High Fidelity
Radiogram chassis. All -wave, incor-

porating 2 independent cir-
cuits, Superheterodyne and
Straight, having R.F. pre -

0, most favourable terms amplifier. R.C. coupled push -
di well - known sets, pull Triode output capable
,seakers, Valves. etc.. of handling 8 watts.
,letnetlie Eleetrie &min- CASH PR ICE 413.4.0 or
uent. All ear, ',hi.
CASH OR C.O.D. ORDERS

SENT BY RETURN.

* WE SUPPLY

45/
WITH ORDER and
10 moot hie nutr-
iments or 23/-.

LONDON RADIO SUPPLY COMPANY
(Evacuation Address)

" WINDER," ARDINGLY RD., BALCOMBE, SUSSEX

`ENGINEERING
OPPORTUNITIEf

FREE!I

ENGINEERING
OPP.'I TI

Ills unique Hand -book ,holes
the may say to seem,
A.M.I.C.E., 5.241.Meeh.E.,
A.M1.E.E.,
A.M.I.W.T., and
similar qualifications.
WE GUARANTEE-
"MO PASS-NO FEE."

Details are given of over Its
Diploma Courses In all branches
a Civil, Meek., Edw.. Motor,
EnRadio and Television

gineering. Bedding. Govern-
ment Employment. eio

W rite for tbls euliglateuing Hand -book to -clay FREE and post free.
Splash institute of Engineering Technoloti.
401. libacesseie Roma. 17. 19, 19, Stratford Mee, W.1.

PREMIER RADIO
Special Offer of Record Auto -Changer Units for

A.G. Mains by famous manufacturer. Play r.
records. Latest type Magnetic Pick-up, Auto -
stop, Start and Rejector. Limited number only
at 44/19/6, Carriage Paid.

Special Offer of Dual Range Screened Coils
by well-known mantifileturer. Aerial or li.F.
roil. Accurately matched suits hie Band -Pass.
Medium- and long -wave operation. Complete
with full diagrams. 2'9 each.
PREMIER SHORT-WAVE KITS

for OVERSEAS NEWS
I tworporating the Premier I -Band S.W. Coil. 1 I -Ss
Metres without col 1 changing. Each Kit is complete
with all compomias, diagram., and 2 -volt valves.
3 -Band S.W. 1 -Valve Kit 14,9. 3 -Band S.W. 2 -
Valve Kit, 22 6.

DE LUXE S.W. KITS
Complete to the last detail, ineluding ail Valves and
coils, wiring diagrams and lucid instructions for
building and Working. Each Kit is supplied with a
steel Chassis and Panel and Uses Coils to
tune from 13 to 170 metres.
1 Valve Short -Wave Receiver er AntaptOr Kit 20'-
1 Valve Short -Wave Superhot Converter Kit 23:-
1 Valve Short -Wave A.C. Superltet Converter

Kit
2 Valve Short -War: Receiver Kit .. 29i-
3 Valve Short -Wave Screen Grid and Pentacle

Kit 681 -
REPLACEMENT VALVES FOR ALL SETS

EUROPA MAINS VALVES. 4 v., . Type,
A.C.!H.L., A.C. L., A.C..S.G.,
A.C.'H.P., A.C. V.H.P. (5 -pin), all 5 3 earl!.
A.C. H.P., A.C. V.H.P. 7 -pin), 7 8 ; A.C. Pens-
I.H., 7 5 ; A.G. P.X.4, 7 3 ; Oct. Freq. Changers,
8 6 ; Double Diode Triodes, 7 6 ; 350 v. F.W.
Rect., 5.6 ; 500 v. F. W. Rect., 6.6 ; 13 v. ,2 amps.
Gen. Purpose Triodes, 5 6 ; H.F. Pens and Var.-
Mu Pen., Double Diode Triodes, Oct. Freq.
Changers, 2/8 each. Full and Half -wave Rectifiers,
616 each. .

TRIAD HIGH-GRADE U.S.A. VALVES, all types
la stock. Standard tubes, 5.6 each. Octal Base
t etc, 6,6 each.
HUGE PURCHASE OF U.S.A. MAINS TRANS-
FORMERS at Pre -War Prices. Nlaranaeturers'
surplus. All brand new and Gum anteed.
Input 110 v. awl 220 v. A.C. Output 325-325 v..
1211 m a. 8.3 v., 2-3 amps., 5 v. 2 amps., C.T,.
716 each. input 230 v. A.C. Output 325-325 v.,
75 ma., 5 v. 2 amps.. 6.3 v. 2-3 amps. C.T., 6/8
each. Input 100-250 v., 300-300 v. 60 m.a. 4 v.
5 a. C.T. 4 v., 1 a., Sill.
PREMIER BATTERY CHARGERS for A.C.
Mains. Westingitonse,Rectitleatiim complete and
ready for use.' TA charge 2 volts at 1- amp., 11/9 :
6 volts at.I amp:, 19/-; 6 volts at I amp., 22.6 :
12 volts at 1 amp., 24:6: 0 volts at 9 amps.. 37 6.

GRAMOPHONE MOTORS_ and
PICK-UPS

Collard A.C. Gramophone Motors. 10U-250 v. 12ie.
turntable. Auto-sh,,,. Rum -free,
A.C.ID.O. Model . 52.'6
Collar. A.C. Gramophone Unit. Complete motor
and pick-up. "  "o -stop and start .. 52'6
A.C., D.C. Moo. 77:6
Premier Pick-up Heads. Will tit any tone -arm 5.3
ANOTHER SPECIAL OFFER. Piero Xtal Pick-ups.
With arm. Famous make. Output 1.7 v.

Response 40-5,009 cycles . 35/-
MOVING COIL SPEAKERS. All complete with
Output, Transformer. Rola Gin. P.M.'s, 12,6;
sin. P.M.'s/ 16'6 : loin. P.M.'s, 22/6 ; G12 P.M.'s,
68/.. Energised Models. Plessey, 8in., 2,500 or
7,500 ohm field. 7:6: 750 ohm Geld, 7/6 ; G12
Energised, 59/6.
PREMIER Short -Wave Condensers all -brass
construction, with Trento! insulation. 15 mmf.,
1/9; 25 mmf., 1x10: 40 mmf, 2/-; 100 mild.,
2/3 ; /60 melt., 2/7 : 250 mud., 2/11.
PREMIER SHORT-WAVE COILS, 4- and Cepin
types, 13-26, 22-47, 41-49, 78-179 metres, 2/- each,
with eircuit....Apecial Set of S.W. Coils 14-150
metres, 4/9 set, with circuit; Premier 3 -band
S.W. coil, 11-25, 19-43, 38-86 metres. Suitable
any type circuit, 2/11.
Coil Formers, 4- and 6 -pin, plain or threaded,
1.2 each.
UTILITY Micro Cursor Dials. Direct and 100: 1
Ratios. 4 3.
NEW PREMIER 2 -Gang S.W., Condemer 2 x
.00015 ml, with IntegraislOwonotIon. 516. -

Orders 5/- and over stmt Post Free, Under 5/ -
please acid 6d. postage.

YOU MUST HAVE A
PREMIER 1940 CATALOGUE

111 PAGES - PRICE 6d.
GET YOUR COPY TO -DAY!

ALL POST ORDERS TO: Jubilee Works, 167
Lower Clapton Road, London, E.5. Anlierst 472:
CALLERS TO Jubilee Works, or our NEW

PREMISS-TrEri69, FLEET STREET, E.C.4.
Central 2833

or 50, High Street, Clapham, S.W.4. 3Iacanlay 2181

RECEIVERS AND COMPONENTS
BANKRUPT Bargains. Good Stork of new receivers -

of all types at very keen prices. Please state require-
ments. Valves, electrolyties, service purls, repairs.-
Bann, 6, Stanford Avenue, Brighton.

TRANSFORMERS ior 1..T Itc,tifi-rs for
and -afely, 12v. lighting. Iron, 12'0 --Thom
176, (ircchw!ch Ilish Hon I ,o.

5;- BARGAIN PARCEL comprising Speaker Cabinet,
2 Drilled Chassis, condenser., resistan es m I slaw;
other useful components. Worth 4:2, Limited
number. Postage 1 /s-Bakers sclhinst Radio. 75,
Sussex 'load, South Croydon.

SCRAP your ILT. battery with Mallory vibrator
converter. 12v., 150v., 30 M.a., 18/9 listed t5,541.
Or Genemotor, 12v., 250v., 50 25'-. Postage
1/3.-Aeroriaritical Radio. 47 River 1',14
hampton.

RADIO MAP AND GLOBE
WEBB'S Radio Map of the World enables you to
locate any station heard. Size 40" by 30" 2 colour heavy
Art Paper. 4/6. Limited supply on Lines, 10/6.
WEBB'S Radio Globe --superb 12" full -colour
model. Radio prefixes, zones, etc. Heavy oxydised
mount. Post Paid, 27/6.-Webb's Radio, 14 soh'
Street, London, NV .1. 'Phone: Gerrard 2055.

TECHNICAL PUBLICATIONS
R.S.G.B. AMATEUR ItA1)10 RANI/000K, 101

"Is.. by Hat: -1R,,111 big, 11 rdc s4. [.vendor,
I

TUITION
PRACTICAL Postal Courses, radio television, test
equipment design, trade -test. coaching for ILA .f.
posts, I .P.R.E. and I. W. T. exams. book let free.-
Secretary, 1.P.R.E., :1, Shirley Rosa, London. W.4.

The Fluxite Qt/ins" at work.

C'rted Oo " What a beautiful tone
Not a whisper of crackle or groan."

Yes. my dear," replied Eh,
" There is only one way
To fix wiring. l-'LUXITE stands alone.'

See that FLUX ITV, is always by you-in file
tiouse-garage-workshop-wherever speedy 901 -
tiering is needed. Used for 30 years in govern-
ment works and by leading engineers and mano-
r acturers. Of Ironmongers-in tins. 4i1.. 8.1..
1 i4 and 2:8.
Ask to see the ELUXITFI SMALL -SPACE SOL-
DERING SET-compact but substantial-
cnmplete with full instructions. 7 6.

TO CYCLISTS ! Your wheels will NOT keep
round and true, unless the spokes are tied with
fine wire at the crossings AND SOLDERED.
This makes a much stronger wheel. It's simple
-with FLUXITE-but IMPORTANT.

The FLUXITE GUN Is always ready to pul
Fluxite on the soldering Joh instantly. A little
Pressure places the right quantity on the right
spot and one charging lasts for ages. Price18, or tilled
Write for Free Rook on /heart of " sof t" solder
lag and ask for Leaflet on CASE -HARDENING
STEEL and TEMPERING TOOLS with El. U X ITV.
FLI/OTE LTD. (Dept. W.P,), DRAGON WINK-:

BERMONDSEY ITT., S.E.1.

FLUXITE
SIMPLIFIES ALL SOLDERING

i
i COUPON

iThis coupon is available until April 13th. i
1940, and must accompany all Queries alai

Hints.
i PRACTICAL WIRRLESS 8,4/1910.

41111 I ,...........1..........................,airs-is-ssii........4

FREE ADVICE BUREAU
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Famous B.B.C. War Commentator
writes for WAR WEEKLY

.;$ ERNEST
r -7

0

"Who's Won The First Round ?"
SIR ERNEST SWINTON has an unrivalled

knowledge of war, and his brilliance in
the last war in evolving that great weapon-
the Tank-played no small part in our
victory. His striking contribution in this
week's WAR WEEKLY surveys the situation
in the present conflict and explains how,
despite the Nazi " jiggery-pokery " diplomacy,
the menace of encirclement remains as grave
a danger to Germany as ever.

III
George Newnes, Ltd.

Other Important Features Include:
CAN WE OVERTHROW STALIN? By Madame Tabouis

HITLER'S PLAN IN THE BALKANS.
By Count Sforza (ex -Italian Foreign Minister)

How the Nazis would carve up the British Empire-full plan of
German Aims, from the Nazi paper Die Woche

BIG PICTORIAL GUIDE to Britain's Naval Might and Men-
with full details of uniforms, decorations, badges, etc.

TH EWA WEEKLY

Get it to -day at all Newsagents and Bookstalls -3d. EVERY FRIDAY

Published every Wednesday by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, Strand, London, W.C.2, and Printed in England byTHE NEWNES & PEARSON PRINTING Co., LTD., Exmoor Street, London, W.10. Sole Agents for Australia and New Zealand GORDON & GOTC11, LTD. South
Africa:.. CENTRAL NEWS AGENCY, LTD. Practical Wireless can be sent to any part of the world, post free, for 17s. 8d. per annum six months, 8s. 10d.

Registered at the General Post Office as a newspaper and for the Canadian Magazine Post.
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IF YOU WANT THE BEST SHORT WAVE SETS or COMPONENTS
GO TO YOUR DEALER

AND INSIST ON EDDY T
Eddystone " products are made for outstanding per-

formance. They a rvised by the Fighting Services-have
been employed in pactic and Tropical Expeditions-in
fact whenever utter reliability and the highest efficiencyis
essential "Eddystone" is used. YOU, too, will obtain the
best results if you insist on" Eddystone." Do so to -day.

LONDON SERVICE: WEBB'S RADIO. 14, SOHO STREET, W.1, 58, VICTORIA ST., ST. ALBANS. BikMINGHAM SERVICE: WEBB'S RADIO, 41, CARRS LANE.
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Are

we

downhearted?

NO. We're having our troubles the same as

you are, but we're overcoming them as fast

as they arise-and before they arise whenever

possible. So this announcement is just to say

that we're still here, still very active indeed

and still (in our humble opinion) giving the

finest value in condensers and resistances to -day.

DUBI LI E R
DUBILIER CONDENSER CO. (1925) LTD.,

DUCON WORKS, VICTORIA ROAD, NORTH ACTON, LONDON, W.3.

C.R.C.I57

The Sign of
PRECISION
INSTRUMENTS.

The Sign of
PRECISION
INSTRUMENTS.

Specified for the
`STUDENT'S" THREE

THE J.B. POPULAR LOG (Model 1038).
For the above instructive receiver, you need
two of this model. They are built in an
exceptionally rigid frame of hard brass with
nickel plate finish. The vanes are of heavy
gauge hard aluminium. Ball bearing rotor,
standard J.B. insulation of stator ensures high
efficiency. PRICE 5/6 each.

3" KNOB DIAL 1/- each.

THE J.B. DIFFERENTIAL REACTION
CONDENSER (Model 1080) is also specified.
Bakelite dielectric between vanes makes short
circuit at normal voltage impossible. The vanes
are carefully shaped to ensure that the capacity
change will be the same for both halves, and
constant throughout the full range. The centre
spindle is insulated. PRICE 4/6

From all dealers; if slightest difficulty
in obtaining lorallu send P.O. direct to us.

For over 18 years our laboratory and factory
staff of expert technicians and highly skilled
mechanics have designed and produced the
famous J.B. Precision Condensers and Tuning
Units, which are consistently specified by
" Practical Wireless."

JACKSON BROS. (London) LTD.
72, ST. THOMAS STREET, LONDON, S.E.I

CHOSEN AND SPECIFIED
FOR THE "STUDENT'S" THREE

" t

YOU
may construct your " Student's " Three with meticulous care

and use all the very fine components specified-but if you don't hook
up Ericsson Super -Sensitive Headphones to it-as specified-you will
be spoiling a very fine ship for a ha'porth of tar.

For really first.class results be sure to adhere to the makers' instruc-
tions and use these fine telephones. Marvellous in their sensitivity and
purity of reproduction. Very light and comfortable in wear. Three
resistances, 120, 2,000 and 4,000 ohms-one price, 17/6.

At any good radio dealers
If you have any difficulty apply :

ERICSSON TELEPHONES, LTD.
22, Lincoln's Inn Fields, London, W.C.2.

Tel.: HOLborn 6930.

SUPER SENSITIVE
TELEPHONES
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OX page 89 of this issue appear details
of our latest book offer which will be of

vital interest to all those who wish to enter
radio as a career as well as to those who wish
to obtain a sound knowledge of the funda-
mentals of radio. In spite of rising paper
costs and increases in production costs
generally, this new work is being offered at
the extremely low price of 2s. and only
4 coupons cut from consecutive issues.
Obviously, it is necessary for you to reserve
a copy at once. Turn to page 108 and fill in
and post the reservation form to us now.

Radio Careers
WE have been dealing recently with the

question of radio as a career, and it
is obvious that even more readers are now
seriously considering taking up some form
of employment in this direction. Unfor-
tunately, it is not possible to give every
detail regarding this subject, and such
items as salaries to be expected, and pros-
pects in various branches cannot be given.
The main item is that of fitness for the
branch of the occupation which it is decided.
to take up, and many readers find that
they have forgotten some of the earlier
principles which they may need should
they have to pass a test. Accordingly, we
give in this issue certain further data
relative to the subject, and also deal with
the question of taking up " free-lance "
work as a career, whilst an announcement
will he found concerning a useful book
which has been prepared to deal more
fully with the subject. "The Radio En-
gineer's Notebook" will be found of the
utmost value in providing a readily avail-
able table of ah the more essential data
which is needed in radio research work,
while for those who wish to build a simple
set for the purpose of experimental work
will find the " Student's Three " described
in this issue a further valuable asset in
this connection. In subsequent issues we
shall cover further phases of the subject.

A Tribute to Leslie Heward
SIR ADRIAN BOULT is to go to

Birmingham on April 14th to conduct
the City of Birmingham Emergency Or-
chestra in a special concert organised as a
tribute to Leslie Reward, who has been
conductor of the City of Birmingham
Orchestra for ten years. The first part-
including the Brahms No. 4 Symphony --
will be broadcast, Mr. Reward was a
pupil of Dr. Boult at the Royal College of

Music, and succeeded him as conductor of
the City of Birmingham Orchestra.. He
conducted the Capetown Orchestra for
three years.

Songs and Stories of the
Scottish Clans

HELEN DREVER'S series of pro-
grammes for Children's Hour, re-

calling the stirring histories of the Scottish
clans, brings on April 15th stories of Clan

Carl Carlisle, whose "Evening with the Stars"
impressionist act is creating a sensation.

Douglas. The most famous of these is the
story of the good Lord James, who set out
with a silver casket bearing the heart of
King Robert the Bruce to fight in the Holy
Land against the Saracens. Wounded in
battle and sore -pressed, he hurled the
casket forward into the thickest of the
fight, crying : " Lead on, brave heart. as
thou wert wont ! Douglas will follow
thee or die ! " There are also stories of the
part played by the Douglas family at the
Battle of Otterburn, which in England is
called Chevy Chase. Among the songs
connected with the name are the old Scot-
tish tune, " Ca' the yowes to the knower,"
and the Border ballad, " 0 waly, waly, up
the bank,"
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Radio Exports
THE General Electric Co., Ltd., reports

that as radio receivers can now be
exported without a special export licence,
particularly profitable business is being
obtained. The practice this company makes
of ensuring that all the apparatus sent
abroad is subjected to exhaustive tests
under conditions reproducing those of the
climate to which they are consigned is
also beginning to bear fruit. The reliability
and high performance of the sets are, in fact,
establishing a valuable reputation.

Comforts for Members of
His Majesty's Forces

THE Postmaster -General announces that
persons wishing to post packets or

parcels to the Committees arranging for the
distribution of comforts to sailors, soldiers,
or airmen must prepay postage at the
ordinary inland rates. The Postmaster -
General is not empowered to transmit them.
free of postage. The addresses of the Com-
mittees are as follow :

For sailors : The Royal Navy War
Comforts' Committee, Admiralty, White-
hall, London, S.W.1.

For soldiers : Army Comforts, 12, St.
Mary's Butts, Reading, Berks.

For airmen : The Royal Air Force
Comforts Committee, Air Ministry,
Berkeley Square House, Berkeley Square,
London, W.I.

Editorial and Advertisement Offices :
" Practical Wireless," George Newnes, Ltd., T.
Tower House, Southampton Street, Strand,
W.C.2. 'Phone : Temple Bar 4363.

Telegrams : Newnes, Rand, London. 4 -
Registered at the G.P.O. as a newspaper and
for transmission by Canadian Magazine Post.

The Editor will be pleased to consider articles of a
practical nature suitable for publication in
PRACTICAL '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, every effort will be made to return :
them if a stamped and addressed envelope is
enclosed. All correspondence intended for the a
Editor should be addressed: The Editor, PRACTICAL

IRELESS, George Netenes. Ltd., Tower House,
Southampton Street, Strand, W.C.2.

Owing to the rapid progress in the design of
wireless apparatus and to our efforts to keep our a
readers in touch with the latest developments, ice give
no warranty that apparatus described in our
columns is not the subject of letters patent.

Copyright in all drawings, photographs and
articles published in PRACTICAL WIRELESS is I
specifically reserved throughout the countries
tory to the Berne Convention and the U.S.A.
Reproductions or irritations of any of these are
therefore expressly forbidden. PRACTICAL \ VIRE-
LESS incorporates " Amateur' Wireless."
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FOR THE NEW READER

Making
IT would be difficult to find another industry

the progress of which has been so closely
connected with, and in fact dependent

upon, the activities of the thousands of
amateurs throughout the whole world as
that concerned with the production of radio
and allied apparatus. Keen experimenters
in practically.every nation have made some
contribution to the development of the
science or its practical application, and while
America, by virtue of her great population,
can most certainly claim to have the largest
band of active amateurs, it must not be
overlooked that Great Britain contributes,
in no small way, valuable assistance to the
general furtherance of the science by her
smaller, but by no means less active, band
of very keen amateurs.

It is quite possible that a casual reader of
this journal would make some remark to the
effect that he did not realise that such
interest existed in constructional radio work
these days. In fact, it is no uncommon
thing to hear non-readers express their
amazement that such activities do still
flourish and invariably they ask " But
what can the amateurs do ? . . . etc., etc."
This lack of understanding may seem very
strange to those of us who are actively
engaged with the hobby, but perhaps some
allowance should be made, as I do not think
it would be any exaggeration to say that
quite a number of readers of PRACTICAL
WIRELESS do not realise to the full the vast
number of amateurs, in this country alone,
who are continuously seeking to improve
existing designs and apparatus. In normal
peace -time, each week brings fresh recruits
to the army of enthusiasts, and strange as it
will no doubt seem to many, during the last
six months the numbers have increased by
leaps and bounds.

Unlike many hobbies, radio can be truly
said to be worldwide ; frontiers and languages
do not form any barriers to the activities
and co-operation of those who enter into the
great scheme with genuine interest, although,
of course, during present conditions certain
limitations have to be imposed.

How to Start
One thing which is continually arising

in the many hundreds of letters received
by the Editor from those taking up radio is
the question " Which is the best way to
start ? " As it is not possible to give a
general answer to that question, it is hoped
that the remarks which follow will help all
interested to obtain a reasonable idea of
how to commence their activities.

The first point to be considered is whether
one is contemplating taking up the subject
purely as a hobby or whether they have in
mind making it their livelihood. If it is to
be for the former, then two queries arise ;
there is the constructional side and there is
also the technical side to be considered.
Although it is always desirable to try and
combine both, within the limits which will
allow the utmost satisfaction to be obtained
from the subjects, it is not uncommon to
find that some readers have a distinct fancy
or tendency to one or the other, therefore it is
best to try and map out the ground you wish
to cover, making the plans sufficiently flexible
to permit modification as time goes on.

As 4 hobby, and for the veriest beginner,
I would strongly .suggest a little reading
about the fundamental principles of radio.
There are many good textbooks on the
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a Start in Radio
market, as the advertisements in this
journal will show, but it is not advisable to
delve too deeply into matters theoretical
without carrying out sufficient practical
work to enable such theories to be put into
practice. For example, before swatting up
electrical laws, the function of valves and
complicated circuits, get a sound idea of
electro-magnetic Waves, inductance,
capacity, frequency and tuning and then

An Outline of the Best
Methods to Adopt in
Taking Up Radio as a

Serious Hobby

By L. O. SPARKS

make up, and experiment with, different
types of simple crystal receivers. 'Several
such circuits have been described in past
issues, and as they are not costly to make,
they provide fine material for initial
experiments. Associated with such work
will, of course, be the question of aerials
and earths, and again quite a lot of time
can be devoted to the former and some
interesting experience gained.

After a reasonable amount of time with
receivers of this type, during which further
reading has been taking place, one can
advance to circuits using a single valve,
either in the form of an L.F. amplifier to
increase the strength of the signals received
by the crystal set or as a separate one -valve
receiver. When the latter stage has been
reached, endless experiments can be carried
out ; in fact, it is amazing the results which
can be achieved with a good one-valver
in conjunction with an aerial and earth
system of reasonable efficiency and a
reliable pair of headphones. Don't be too
anxious to rush on to larger receivers ; use
the one-valver to its utmost so that you
become quite familiar with different types
of single -valve circuits, tuning, reaction,
and all the many little-but important-
items with which they are so closely asso-
ciated. ReMember, that it, is a far greater
achievement and, incidentally, a fine proof
of the efficiency of a circuit, to get good
results from remote stations with a one or

1.M.!0=4,41111,11111.4/11..M.0.0.110041..0INPM.1

WORKSHOP
CALCULATIONS
TABLES AND

FORMULA
By F. J. CAMM

316
or by post 3/10 from

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

London, W.C.2
1.=...11M.11..4101.1101.01.1W11.1111.14MINI.=.1.11,0111.114111111.1.M.041

a two-valver than with an elaborate multi -
valve outfit. Twiddling a couple of knobs
on a powerful commercial superhet receiver -
will not prove very instructive so far as
the theory of radio is concerned.

With all the work undertaken, it is
absolutely essential for one to observe and
record the various things that happen
which are not already familiar. If you
cannot account for them, and if your
reference hooks fail to make the matter
clear, then get in touch witlranother enthu-
siast or, better still, your local radio club.

We publish an extensive range of tested
blueprint designs, and to these fresh models
are being continually added, so there is
not the slightest reason why any constructor
should be held up for reliable and accurate
information to enable him to construct a
receiver, amplifier or other radio apparatus.

Technically Inclined
For those whose interest is more in the

technical side of radio, namely, design and
research, more bookwork is absolutely
essential; thdugh a certain amount of
practical work must be undertaken, if only
to prove technical points.

The subjects to be covered will, of course,
depend to a. great extent upon theindividual,
but if a thorough knowledge of the science
-so far as the amateur and his work are
concerned-is required, then the following'
subjects should be covered. Electricity
(D.C. and A.C.), electro-magnetism, high -
frequency oscillatory currents and circuits,
valve operation and characteristics. An
elementary knowledge of mathematics will,
of course, be very desirable. The list given
above might seem rather stiff, but whether
that is so or not depends on how far
into the various subjects one explores. The
true technically -minded person usually
wants to go deeper and deeper into matters
as his interest is aroused.

Livelihood
If one is about to take up radio as a

career, then the subject must be approached
from rather a different angle, but it should
be appreciated that one's progress is bound
to be much easier if the varied experience
of a keen amateur experimenter has
already been _gained. An examination of
the personnel of practically every branch
of the radio industry will reveal the benefit
of amateur training.

The various branches open to those
interested in radio, and the necessary steps
to take and the qualifications required, have
been dealt with in detail in another issue,
therefore a few words must suffice in this
article.

First of all, secure a thorough working
knowledge of the subject. If possible, under-
take a recognised course of training, either
in person or by correspondence, and at the
same time gain as much knowledge as you
can about various circuits and as many
different types of receiver as facilities
permit. Acquire a set of decent reference
books and record your own observations,
and above all, keep your knowledge right
up to date by means of PRACTICAL WIRELESS
and trade papers. Two or three meters
and a small set of tools are, of course,
absolutely essential; and when purchasing
the meters do have sufficient patience to
wait until funds permit obtaining really
good instruments.
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Careers in Radio
Further Details of Careers which are Open in the Radio Industry

and in the Services
ALTHOUGH we have dealt in previous

issues with the question of a career
in radio, for the benefit of new

readers it may briefly be repeated that
there are dozens of different spheres which
may be found in tills particular branch of
industry. The Services have, of course,
in view of the present conditions, claimed
first call on radio technicians, and the Royal
Air Force is undoubtedly in the forefront
in the employment of radiomen in all
branches. Although the infantry and Navy
also make use of radiomen, these are in
the main not in the same categories as the
R.A.F. men. In peace time the Air Force
'had a branch of radio and the men were
either radio operators or simply service-
men. In many cases, and this applies
also to the other branches of the Services,
the operator was expected to keep his
apparatus in good order, although major
repairs might be attended to by specialists.

In view of the much wider use which
is now being made of radio in the Royal
Air Force, however, a special trade or
branch has been developed known as Radio
Mechanic. Men in this branch will be
concerned solely with testing,. assembly
and servicing or allied work, and will not
be expected to understand Morse or even
to go into the air. They must, however,
be specialists in so far as they must fully
understand all the principles of modern
apparatus.

Below is seen the drawing office in
one of our large radio firms.

The generating plant
associated with com-
mercial transmitters.

t

Special Courses
In all branches of the Services it is not

expected that a man will come fresh from
civilian life, and be able to service or
maintain the apparatus which he will find
in use. A course of instruction is one of
the preliminaries so that he will become
familiarised with the special apparatus.
which is called for under war conditions.
Although the broad principles are identical
in all radio equipment, it is obvious that
apparatus required, for instance, for two-
way communication in a modern fighter
'plane will not resemble the standard simple
broadcast receiver. Neither will it be
very similar to a modern superhet. But
the circuit features will in the majority
of cases be standard, and after a pre-
liminary explanation of the equipment it
will be just as simple to service and main-
tain as normal broadcast receivers. The
main essential for all those who wish to
enter this branch is a full understanding
of all radio technique, plus initiative and
ability to reason quickly.

In the case of those who wish to become
operators, then a complete and thorough
knowledge of the Morse code is absolutely
essential, and although it may be possible
to get in with only a knowledge plus slow -
working speeds, it is much better if you are
able to send and receive at least 15 words
per minute. This means considerable
practice if you have not been keeping up

Operators are needed in civilian stations and also by
all branches of the Services.

with sending and receiving code, but there
are many useful methods of acquiring the
necessary speed now available. Firstly,
the gramophone records which we have
mentioned before, supplied by the Columbia
Company and by F. L. MasterS, and
secondly by means of the valuable Candler
Course. Many ex -operators, who have not
worried much about code since the last
war, have found this course invaluable
for brushing up and acquiring again the
high speeds met with in Service messages
or commercial traffic.

The Radio Trade
But apart from the Services, there are

many branches now- open in the trade for
those who wish to change their occupation,
or who are just starting out on a career.
It must not be thought that due to the war
radio factories have ceased to produce
receivers. Many of the larger firms are
making apparatus under Government con-
tract, whilst others are still maintaining
their ordinary broadcast receiver depart-
ments of research and production. A
glance down the columns of Situations
Vacant in many papers will show that there
is a wide demand for many specialists,
although it is admitted that in many cases
the qualifications required are on the
ambitious side. But it is to be remem-
bered that the special training colleges,

(Continued on page 96.)

Preliminary tests are carried out by
trained technicians, and general
assembly by trained girl operatives.

/Aerial design plays a very
important part in the
modern transmitting station
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Comment, Chat and Criticism

amm
r col plies of Musici

In this article our Music Critic, MAURICE REEVE,
reviews the Life of SMETANA

FREDERICK SMETANA, Bohemia's
foremost national musician, was born
in 1824. I use that expression without

qualification because few composers so
completely symbolise their native land as
this.genial Czech did. His output is a micro-
cosm of the national life just as Beethoven's
pas, or Liszt's ; he never searched foreign
arts for any of his inspiration but found

the air he breathed and the soil he trod
amply sufficient for the making of his music.
As it was also very good music indeed, there
is little wonder that in 1924 his enthusiastic
countrymen made of his centenary a great
national event.

He was in every way the founder of the
modern school of- national Czech music.

His father was the manager of a brewery
on the estate of that same Count Waldstein
who, as a young man, waved goodbye to the
young Beethoven on his first departure
from Bonn for Vienna in 1792. He, the
father, was a good amateur musician.

As a child prodigy he would seem to have
rivalled the deeds of the greatest of all
prodigies, Mozart. He played in a Haydn
quartet at five and gave his first pianoforte
recital at six. No mention is made of any
regular education but he seems to have been
much sought by fashionable society and
to have excelled in the playing of Liszt,
with whom he formed a lifelong friendship.

His first ambitions were for virtuosity,
but he turned his thoughts to composition
during week -ends in the country when he
made his first contacts with his native
landscape, rural customs and the national
folk dances and tunes, all of which pervade
almost every page of his work.

Eighteen hundred and forty-eight has
long been known as the year of revolution :
almost every minority in Europe made
sporadic and wholly unsuccessful efforts to
throw off the tyrannical yoke of their
imperial masters. In fact, they rather seized
the opportunities afforded them by the
revolutionary movements which caused
almost every imperial government on the
Continent to totter. So, whilst Wagner was
behind the barricades in Munich and Chopin
wrote to the tread of Russian infantry
passing through Warsaw, Smetana helped
the cause of his oppressed countrymen in
Prague. These revolts were crushed with
something of the technique  and thorough-
ness we are so accustomed to to -day, and
the oppressed nationalist minorities were
whipped back to submission and to the
further licking of their wounds.

Professor of Music
After these efforts had proved abortive,

his friendship with Liszt grew and the
great Hungarian-another subject race-
helped him open a school in Prague. The
same year he married a boyhood sweet-
heart, who succeeded him as teacher in the
Thun family. Another close friendship
was formed with Clara Schumann.

Smetana went as professor of music to
Gothenburg, from 1856 to 1861, and during
this period his nationalism was in complete
abeyance. His wife died and he married

again in '57. By this time the Hapsburg
monarchy had slightly relaxed its oppressive
rule in Bohemia and a re -awakening of the
nation's artistic life at once made itself
apparent. Smetana was in the van right
from the start. All his energies were hence-
forth to be exclusively devoted to giving
the Czech people a national music
sufficiently rich and authentic to warrant
their rallying round it for inspiration and
guidance very much as the Russians used
Moussorgsky and the Poles Chopin. Sme-
tana started a renaissance in Czech life
comparable to that resurgence we more
usually deem the work of poets, Shakespeare
and his contemporaries, for example. He
founded many societies for the propagation
and stimulation of national music, as well as
the National Opera House in Prague.L

His chief contributions to the national
rebirth were a series of eight operas founded
on patriotic subjects, and a cycle of sym-
phonic poems styled Ma Vlast (my country).
The first of the operas was called " The
Brandenburgers in Bohemia," and was pro-
duced in 1863. Its story deals with the
over -running of Bohemia by swarms of
Teutons and the misadventures at their
hands of a prince in his minority. Both
the story and the' title are very apposite
in the light of recent events.

" The Bartered Bride "
Although received with great success, it

was completely overshadowed by the
second one, The Bartered Bride," a work
scintillating with the humours and charac-
teristics of national peasant life, and over-
flowing with racy wit and good spirits.
The public took it to its heart as something
more than a merely fine work of art ; whilst
its celebrated overture has always been one
of the first favourites in the concert room.
It was staged in 1870.

Then came " Dalibor," the hero being the
prototype of all good Czechs, whilst his
friend, the minstrel Zdenek, is typical of the
spirit of hope speaking his message through
music. The public, still intoxicated by
" The Bartered Bride," were a little dis-
appointed with Dalibor," but to -day it is
revered as a dream of national regeneration
come true.

col ns

Fourthly came " Libusa,"to be followed
by " The Two Widows," " The Kiss, " - The .

Secret " and " The Devil's Wall." He
commenced a dramatisation of Shakespeare's
" Twelfth Night " by the name of " Viola,"
but the deafness and nerve trouble which
finally hastened his end prevented his doing,
more than sketch out a first act.

The six works comprising " Ma Vlast "
are " Vysehrad," " Vltava," " Sarka,"
" From the Fields and Groves of Bohemia,"
" Tabor," and Blanik." Vltava is the
river more familiarly known by its German
name of Moldan, and after " The Bartered
Bride " is perhaps Smetana's best known,
and best, work. These works have been
chiefly instrumental in perpetuating their
composer's name and giving it lustre in
foreign lands.

Liszt's Influence
Smetana was always a devotee of pro-

gramme music, and even in his two string
quartets is always definite and realistic. He
came strongly under the influence of Liszt
and got swept up in the romantic tide of the
mid -nineteenth century. He wrote some
piano music, too, which shows the Hun-
garian master's love of virtuosity. He did
for the Czech national " Polka " what
Chopin did for the Polish " Mazurka " : he
made of it am art form using the rhythm as
one of the elements.

Smetana holds a unique position in his own
country. Neither Grieg nor Chopin holds
such a significant national position in their
respective countries. Not a town or village
failed to celebrate his centenary in 1924.
But whilst his native land may slightly
exaggerate his position in the musical
hierarchy, the rest of the world, too, acclaims
his music for its felicity in expressing the
joy and abandon of a people at their best
and liveliest. It is full of beautiful melody
and subtle harmonisation, always fresh,
clean and stimulating, and at times power-
fully moving. A lot of it is most suited to
home consumption, but works like " The
Bartered Bride," " Tabor " and " Vltava. "
were written by a mind capable of crossing
purely national boundaries to .those wide
enough to embrace all peoples.

NEW RECORDS
Vocal and Humorous

THE Decca lists reveal a nice balance of
vocal and humorous records. There

are Al and Bob Harvey with their senti-
mental Sing me a Song of Home, Sweet
Home" on Decca F 5623, and Bertha Wil,
mott with her boisterous " Beer Barrel
Polka " on Decca F 7359. Tony Martin and
The Street Singer have two romantic
numbers with " Does Your Heart Beat "
and " I shall be Waiting," on Decca F 7391
and Deeca F 7394, respectively. The sophis-
ticated will revel in the first record by
London's favourite- cabaret star, Inga

Anderson. She is amusing in " Put it
Down to Glands " on Decca F 7385.

For laughter lovers there is Carl Carlisle's
impersonation record, " Private Robertson
Hare's Predicament " on Decca F 7389.
Neither must we forget Tommy Handley in
" We Don't Want to be Jiggered About "
on Decca F 7387. Other records which you
should hear are The Merry Macs version
of " Shoot the Sherbert to me, Herbert "
and " In the Mood "-Dean F 7392,
Evelyn Dall singing " Mr. Jones (Are you
Coming to Bed)," coupled with " My
Wubba Deeca F 7410, and Vera
Lynn's latest recording of " It's a Lovely
Day To -morrow" and " Safe in my
Heart " Deceit F 7411.
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Experimenting as a Career
How to Make Good Use of Spare Time as a Paying
Radio Occupation By W. J DELANEY

. ;al the discussions on radio as a career
the problem has been dealt with from
the point of view of full-time occu-

pation. But it is quite possible to play
an important part in radio development
whilst pursuing another occupation,
although it is not intended by any means
that employment should be undertaken
in the category generally known as a
" dabbler." There are many people who,
after constructing a few receivers, feel that
they know all there is to know about the
subject and forthwith undertake to service
receivers for others, undercutting the
charges made for such work, doing regular
dealers out of the work and in many cases
injuring the profession on account of the
bad quality of the work which is done.
But by a systematic study of the subject,
and with the use of suitable test apparatus,
many really interesting experiments may be
carried out and discoveries may result which
will benefit the industry. It must not be
imagined that as a fully -equipped laboratory
is not available reliable experiments can-
not be made. In the past developments
in many industries have often resulted
from experiments by " free lances." Often
the fact that an experimenter has not
available certain apparatus has resulted in
the assembly of some make -shift material
which has led to an invention or develop-
ment which might otherwise never have
come to light.

0

Fig. 1.-Basic1.-Basic principles of a general-purpose
test meter.

Part Played by Amateurs
Proof of this is available anywhere.

In radio, for instance, the first trans-
atlantic short-wave transmission was
effected by amateurs. An amateur picked
up the first long-distance television picture
(in South Africa), and in many other
instances amateurs have been responsible
for developments or the refutation of
previously accepted facts. It is almost
certain that the present wide use of short
waves would not have been had not the
amateur been forced to try some other
channel for his experiments in the past,
due to the restriction of commercial wave-
lengths allotted to him. It is not suggested
that the kitchen -table workshop will bring
in a fortune, but by following some system-
atic line of experiment, and by making
use of suitable apparatus and at the same
time going off into unusual channels, you
may easily hit upon something which will
prove of importance. But you cannot expect
to do so with rough-and-ready apparatus.
At the same time it is not necessary to
launch out and purchase a wide range of
equipment. The real experimenter will, of
course, want to make his own material,
and there is a very wide and interesting
range of test equipment which may so be
made up. Valve testers, circuit testers,
multi -range meters, and even cathode-
ray tube oscilloscopes may be constructed,
in some cases from apparatus which may
be found in every radio amateur's junk -
box, but in any case from easily acquired
components.

Test Equipment
As an indication we may mention the

valve tester recently described in these
pages. A collection of valve -holders,
obtainable quite cheaply, terminals, a meter,
and- a few hours in construction and you
have a piece of apparatus which carries
out the same work as the most elaborate
commercially produced article. A multi-
purpose tester is, another favourite item
of the home -experimenter. All that is
needed is a good milliammeter, a collection
of resistances, and some plugs and sockets,
and you can make all the tests needed in
average experimental layouts. A good three -
or four -valve set of the T.R.F. type may be
modified to form a sound set -analyser,
and so on. It would not be possible to
describe in one article how all of these
items may be made up but, as already
mentioned, we have described most of
them from time to time and will give others
in future issues. Probably the most
important item is the meter which is
generally referred to as a general purpose
tester." The rough outline is indicated in
Fig. 1. As will be seen, some form of
selector is used to enable resistances to be
connected in series or in parallel with the
low -reading meter and this enables the
meter to give the desired indications of volt-
age, current or to measure the values of
resistance. The usual difficulty is in
arranging the selector device to act as a
safeguard and In vent damage to the

meter due to the use of the wrong range-
connecting it. for instance, to a high -
voltage source when the meter is set for a
low -current reading.

A valve -voltmeter is another very simple
item which was described recently. This
enables output voltages or other small
voltages to be read and, in conjunction with
the all-purpose tester, enables accurate
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Fig. 2.-Main details of a capacity bridge,
C being the capacity under test.

tests to be made when various circuits are.
tried out. The cathode-ray oscilloscope
is not exactly a simple instrument, but small
cathode-ray tubes are obtainable at a
reasonable price, and when built up and
the method of handling has been acquired
they enable amplifiers or similar equipment
to be analysed and distortion and other
facts to be seen clearly.

Workshop Equipment
Tools are, of course, assumed to be in the

possession of every reader of this paper.
but too often they are not kept in a suit-
able manner. It is true that not many -
tools are needed for experimental work
beyond, say, a screwdriver and pair of
pliers., but if a really sound line of experi-
ment is to be undertaken, some system
must be adopted so that when a change in
circuit, for example, is desired, time will
not have to be wasted looking for a tool,
during the dowse of which the thread of an
experiment may be lost. A notebook is
absolutely essential so that the results of
various tests may be set out for ready
reference and to avoid waste of time
going over the same ground twice. Calcu-
lations may have to be carried out and,
therefore, some source of information
such as the " Radio Engineer's Notebook"
or similar information should be available
to avoid unnecessary work in this direction.
Valves should be kept in a rack ready to
hand so that when a change is required
it may be carried out without looking
round for the desired type of valve.
Batteries, where they are used in preference

(Continued on next page.)
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EXPERIMENTING AS A CAREER
(Continued front previous page)

to mains supplies, should be kept in such
a manner that they do not rapidly
deteriorate and thus give rise to false
effects due to changes in voltage. A cool,
dry place is indicated for them. Some
type of switchboard is very desirable, with
terminals marked clearly with various
voltages, and each point verified from time 
to time with a good meter to ensure that
it is up to the indicated rating. Small
multi -drawer cabinets, with all drawers-
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clearly marked, should be used to house
terminals or other small parts ; a really
good bench light should be so fitted that it
may be swung about to fall on any desired
corner of the workroom, and similar items
which should occur to the real handyman
are only some of the points which should
be even preliminary attention When taking
up serious experimental work. Remember,
finally, that success seldom comes at once.
Hard work, much burning of the midnight
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Fig. 3.-(Left)
A simple valve
voltmeter cir-
cuit, and Fig.
4 (right) An
efficient valve
testing circuit.

oil, and probably many disappointments
may be encountered, but revolutionary
discoveries may be made by anyone who
is prepared to devote his attention to the
subject properly.

Pre -Amplification
IN those countries not in the throes of

war, and therefore able to enjoy a
public television service, every effort is
being made by the manufacturers of home
receivers to keep the prices of sets within
the range of pockets of potential customers.
One scheme to meet this point follows on
similar lines to that adopted by some of
the British radio manufacturers who
marketed sets of identical external appear-
ance but graded them at two selling prices
according to the distance from the trans-
mitting station that the set was to be
employed. In other words, one receiver
was made more sensitive than the other
and required a weaker signal in millivolts
per metre to make it operate with a fully
modulated cathode-ray tube. This im-
provement in sensitivity can be carried
into effect by having two distinct forms
of vision chassis or using a standard chassis
for both sets and adding a pre -amplifier
to the set that is required to operate at a
longer range. A good example of a compact
pre -amplifier has been commercially pro-
duced in this country, and this unit is cap-
able of providing an over-all gain of nearly
ten decibels. In effect, it comprises two
stages of high -frequency amplification and
can be arranged to plug into the normal
feeder terminals of the set, the feeder
cable plugs then being inserted into the
appropriate sockets of the unit. Made in
this form, it can be screwed into any
convenient clear space inside the receiver
cabinet, while the necessary power supplies
are derived from the main rectifier unit
into' which is inserted the six -pin plug.
There is no doubt that a device of this
character provides a convenient and econo-
mical method of extending the range of a
good quality television set, but where signal
strength is low it is necessary to ensure
that the noise or interference level is very
low, for the unit does not discriminate
between the two forms of signal any more
than the commercial set does.

TELEN EWS
Getting Better Focus

THE maintenance of correct focus as
evidenced by the area of the sharp

spot of light on the cathode-ray tube screen
under all conditions of beam current, is a
problem not easy of solution. The simplest
method appears to lie in the use of electro-
magnetically operated tubes, but there are
many cases where electrostatically operated
tubes have to be employed, and designers
have therefore had to face up to the
difficulties, and provide satisfactory working
without resorting to ideas which for their
successful application necessitate undue
complexity in the electrode system. From
time to time different ideas have been
propounded in these columns, and all of
these appear to achieve their purpose with
varying degrees of success. One of the most
up-to-date suggestions has the outstanding
merit of apparent simplicity, and for this
reason alone is worthy of careful con-
sideration. The seat of many of the focusing
troubles is located in the control electrode
which is positioned close to the cathode,
and to which is applied the signal variations
up to 20 volts in order to change the
intensity of the beam. To eliminate this
dependence of spot size on modulating
potential, as distinct from intrinsic bright-
ness, it is proposed to introduce a very fine
mesh grid which forms part of the modulat-
ing electrode, and is positioned between the
cathode surface and the first apertured
anode. This ensures that the equipotential
surfaces close to the cathode surface are
maintained flat, with the result that the
focusing action of the tube remains constant
irrespective of the modulating voltages fed
to the control electrode within its normal
working limits. This idea is claimed to
have the further advantage that the range
of volts necessary to change from black to
full white on the fluorescent screen is
reduced.

An Interim Period
IMPROVED interlacing to avoid line

pairing which straightway halves
the definition, better band widths for the
vision circuits, improved cathode-ray tubes.
more sensitive receivers, a reduction of
background mush level, these and many
other items are being delved into by the
leading radio manufacturing concerns, so as
to provide the public with better and better
pictures without adding unduly to the cash
price of the receiving set. It has even been
suggested that some form of moratorium
should be declared so that an acceptance
of the present picture standards would be
maintained for a period of years. This
would remove from the American public
mind any fear of early obsolescence and
encourage a nation-wide buying campaign,
so as to reimburse the manufacturers who
so far have found sales returns reach a
figure well below the sums involved in
television development and production
work. Another school of thought suggests
that an interim period should be employed
wherein a variety of standards would be
tried so as to determine a flexible one
which would permit changes to be made
without involving costly alterations to
those sets already on the market. In all
these cases a really progressive programme
campaign would operate side by side
with the technical issues at stake, and once
the public have been made really television
minded, then progress would be so rapid
that the industry would move forward
to an era of commercial prosperity.

A New Book

NEWNES SHORT-WAVE MANUAL
A Complete Treatise on the Design, Construc-
tion and Operation of all Short-wave Equipment.

Price 5j- or 5/4 by post
from George Newnes, Ltd., Tower House,

Southampton Street, Strand, W.C.2.



April 13th, 1940

Very Much Alive !
I HAD a letter the other day from a

reader who has returned from abroad
asking me whether this journal was still
being published. This struck me as being
such an astonishing question that I pressed
the reader for further details. It turned
out that he had been to the local newsagent,
who had formerly supplied him with the
paper, who told him that " it had ceased.
publication." Needless to say, we. took
strong action with the newsagent concerned.
There is not the slightest truth in the
suggestion, for it is our policy to carry on
during the war as the only weekly journal
devoted to the technical side of radio.
If any of my readers find themselves in
the same position as the reader I have
quoted I hope they will let me know,
stating in confidence the name of the
newsagent. There is no reason why any
reader should not be able to obtain his
copy of this journal promptly on Wednes-
day morning. It helps, of course, if you
place a regular order with your newsagent.

The Talking Organ
THE following interesting paragraph

appeared in a recent issue of the
Daily Telegraph :

" A church organ which ' talks ' has
been causing trouble at the Methodist
Church in Pennsylvania. The organ, one of
the new electrical type, has developed a
distressing tendency to pick up short-
wave broadcasts at the oddest moments.

" Such outbursts as ' Hello, PDQX, go
ahead PDQX,' or ' It's snowing here,
Joe, how's the weather in your terri-
tory ? ' coming from the organ have
continually interrupted the sermons, said
the pastor, Dr. H. D. Whitfield.

" Installed about a year ago, the organ
first developed ' radio trouble ' during
choir rehearsal. Later it began sound-
ing off' during Sunday services. Radio
technicians blame the trouble on the
similarity of the organ sound cabinet
and a. radio loudspeaker. It is believed
a twisted wire is responsible. Until the
wire is located the organ will continue
to talk."!

PRACTICAL WIRELESS

Careers in Radio

NEW
industries steal upon us creating

opportunities for interesting and well -
paid posts. No one would have dreamed
25 years ago that wireless would have
developed so rapidly, and thus created an
urgent and at present unsatisfied demand
for thousands of skilled men. The industry
has, indeed, developed at a rate far in
excess of the supply of skilled people to
serve it. It was so in the motor trade,
in the cycle trade, and a similar situation
obtains to -day in the aircraft industry.
Those considering taking up a profession
or who are on the threshold of their careers,
Ahould carefully study the prospects which
radio has to offer. We have in past issues
dealt with a number of aspects of radio as a
Career. In this issue, however, we go
more fully into the matter and offer a book
specially designed to give those desirous
of entering the trade a grounding in the
knowledge essential for success.

By Thermion

The Student's Three has been specially
designed so that you may learn as you build.
It will help you to understand the principles
of wireless reception and later articles will
develop the theme covering such subjects
as testing, measuring the values of different
parts of the circuit, fault finding, and the
addition of refinements to the circuit.

Readers on Active Service
IHAVE been successful in putting readers

on active service, as well as those
billeted in various parts of the country,
in touch with enthusiasts in the particular
districts. I have had many letters of
appreciation for this small service I have
been able to render, and I am pleased to
note that real friendship has sprung up
between the parties who have contacted.
I was able to help Mr. A. G. Hobson some
months ago. He is now stationed at
Hoylake, Cheshire, and wishes to get into
touch with any enthusiast in that salubrious
district. Any letters sent to me will be
forwarded to Mr. Hobson.

Gala Variety Broadcast
I HAVE been informed that although no

Command Variety performance will be
given this year, arrangements have been
made to broadcast in the Forces pro-
gramme Most of a Gala Variety show from
the London Palladium on May 5th. This is
being organised by Mr. George Black, who
is determined that the traditions shall be
carried on and that the Variety Artists'
Benevolent Fund shall not suffer through
war -time conditions.

Schools Broadcast
IAM glad to hear that the second com-

plete term of school broadcasting since
the outbreak of war will open on April 15th.
The programme of school broadcasts for
the summer term, 1940, has been designed
to meet, as far as possible, the special and
difficult conditions imposed on schools and
broadcasting by the war. The experience
of the last months has proved the necessity
of a modification of broadcasts both in
content and presentation. Close co-opera-
tion has once more been established between
the various education authorities and the
Central and Scottish Councils for School
Broadcasting, and such channels of com-
munication between teachers and the
councils as programme schedules and leaflets
are once again functioning normally.
But with the difficulty of arranging com-
mittee meetings, heads of schools could do
most useful work by listening and reporting
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regularly on one or more series. The
necessary reporting forms can be obtained
immediately on application to Broadcasting
House, London, or Broadcasting House,
Glasgow.

A Service Problem.
AS many readers of this issue will be

interested in the service problem,
there are one or two points which I have had
brought to my notice recently which I think
worth passing on. The first concerns the
difficulty experienced in many quarters
due to the shortage of servicemen, owing
to the call of the Services. There is still
considerable servicing work to be done, and
thus delays are taking place. It has
therefore been suggested, at a recent
dealers' meeting, that some sort of ban
should be placed on receivers over, say, five
years of age. There are two angles to this
question. Firstly, owing to the war many
people are not purchasing new receivers,
and thus sales of new models are falling off.
This means that receivers are being kept
in use longer than before with the result
that servicing troubles are bound to
increase. With the increase, plus the
decrease in men (66.5 per cent. of service
engineers being under 30 years of age,
according to a recent census), it will be
obvious that some restriction will have to
be considered. At the meeting in question
one dealer stated that he had no fewer than
93 sets waiting attention. There are, of
course, two angles to this question, and it
always seems bad policy to turn away
custom. However, something will no
doubt have to be done.

The replacement of servicemen called
to the colours is not a simple problem. It
is not possible to become a fully -qualified
service engineer in a month. As mentioned
on other pages, training is necessary.

Weather Effects
ARECENT letter in this paper drew

attention to the peculiar effects of
the weather on a receiver, and I was
recently informed of a rather similar case,
but one in which bad weather gave an
improvement in performance due to a faulty
component. It is well known that the
capacity of a condenser is due to the
dielectric to a very large extent. Many of the
older types of condenser use a, roll of non -
impregnated paper with tin -foil or similar
material interleaved. In a dry condition
the capacity will be totally different from
that found when the condenser is moist,
due to the addition of moisture to the
dielectric. In the case in question, the
set had been left in an unoccupied house
for some time due to evacuation. When
the people returned the set was switched
on and gave a much improved performance,
the freedom from hum, which had been
previously experienced, being one of the
most noticeable effects. After a day or so
it was noted that the set returned to its
original pooeperformance, accompanied by
the hum, and eventually it was found that
as the house became warmed up, plus the
effects of the fire in the room, the condenser
had dried out again, and this reintroduced
the trouble.
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High -frequency CouplinAs
The Choice and Importance of Inter -valve Systems

MANY beginners, when designing their
own receiver, find difficulty in
deciding upon the circuit to be used

between the H.F. and detector stages.
There are at least three forms of coupling
available and each of these has its own
particular merits, and all are suitable for
incorporation in a modern receiver. Perhaps
the most usual form of coupling is that
known as the tuned -grid, and shown in
diagrammatic form in Fig. 1. In this
arrangement an H.F. choke is included in
HIGH INDUCTANCE
RFC.

H:r+

.0001-0003 MFD
COUPLING COND.

REACTION
WINDING

DET

HT-
 0003 MFD.
REACTION COND.

Fig. 1.-The simplest form of H.F. coupling-
'the tuned -grid circuit.

the anode circuit of the H.F. valve and a
lead is taken from the lower encl'of this
to one side of a fixed condenser, the other
side of which is joined to the tuning coil
in the grid circuit of the detector.

This circuit arrangement is very suitable
when building an amplifier for adding to a
normal detector-L.F. receiver, since the
fixed condenser is then merely connected
to the aerial terminal of the . original
receiver. It is evident that the high -
frequency amplifier simply takes the place
of the aerial, supplying the input to the
detector-but after amplification. The
tuned -grid coil calls for very little con-
sideration, for it is simply a standard tuner
of any type, although if a ganged condenser
is to be employed it should have charac-
teristics exactly similar to those of the
tuning coil used in the grid circuit of the
preceding valve. If the coil is of different
type it is probable that it will be impossible
properly to trim the sections of the gang
condenser, with a result that there must
be a tremendous loss in signal strength,
especially at certain parts of the tuning
scale. To prevent this trouble, the best
course is to employ separate condensers for
the two circuits or to use a two -gang
condenser of the type having an external
trimming adjustment capablp of producing
a fairly wide variation in capacity-
.0001 mfd. for example.

The S.G. H.F. Choke
The H.F. choke is a very important link

in the circuit, and has a considerable
influence upon the efficiency of the finished
set. First and foremost the choke should
have an inductance of not less than
200,000 microhenries, whilst a value of
twice this figure is to be preferred when
using a high -frequency pentode, the A.C.
resistance of which might easily be as high
as 1,000,000 ohms. The choke should also
have as low a self -capacity as possible
consistent with the appropriate inductanee,
a value of 3 to 5 m.mfd. being sufficiently
good for the purpose. It is also desirable
that the choke should be of the screened
type, since the screening assists very con -

HT+

HE PEN

TUNED
ANODE
COIL

REACTION WINDING

T\
-0005
MFD

TUNING
COND.

DET

E -0003 MFD HT-
REACTION
COND.

Fig. 2.-Tuned-anode coupling is a variation of
the circuit of Fig. 1.

siderably in obtaining stable operation
of the receiver when it is adjusted to give
really high amplification. It is sometimes
considered that if the coils are screened
it is unnecessary to screen the chokes as
well, but it must be remembered that the
latter can create an extensive magnetic
field which might easily " link " with
nearby connecting leads and other neces-
sarily unscreened components such as
fixed condensers.

The fixed coupling condenser is not
generally a critical component, and it is
usual to choose a value of .0002 mfd.
for it. This is, in fact, a good average,
but a certain increase in selectivity can be
obtained by reducing this value to .0001
mfd. and a little extra signal strength
may be gained by using a capacity of
.0003 mfd. This point will best be appre-
ciated when it is remembered that the
condenser acts in a very similar manner
to that component frequently included
between the aerial lead-in and the aerial
terminal on the set ; this being the case,
many constructors may prefer to use a
pre-set condenser, which can be modified
until the most suitable capacity is found.

Tuned -anode Connections
A simpler circuit than the tuned -grid

is the tuned -anode arrangement shown
in Fig. 2. In this case the choke is not
required, the tuned winding of the coil
being wired directly in the anode circuit
of the H.F. valve. Correctly used, this
method of connection-in theory, at any
rate-gives rather greater input to the
detector than the tuned -grid circuit,
although in practice this is not always
realised. The reason for the greater
efficiency is that the impedance in the anode
circuit of the H.F. valve is infinite when
the set is tuned to a signal, whereas the
impedance of the choke must be appreci-
ably lower. The chief practical advantage
of tuned anode, however, is that it saves
a choke and a fixed condenser. On the
other hand, the circuit as shown has the
definite disadvantage that the moving
vanes of the tuning condenser are not
connected to earth, but to H.T.-F, which
means that a gang condenser of normal
type could not be used. This little
difficulty can easily be overcome by using
the connections as shown in Fig. 3, where
a 1 mfd. fixed condenser is connected
between that terminal of the coil which is
joined to H.T.- and earth, the variable
tuning condenser being connected between
the anode of the H.F. valve and earth.

E
DECOUPLI NG
RESISTANCE

(WHEN REWIRED.)

REACTION
WINDING

OCO3MFD
REACTION
COND,

H T+

Fig. 3.-Parallel tuned -anode coupling.

It will be seen that in this case the tuning
condenser is in series with the high -
capacity condenser across the coil ; thik
however, produces the same effect as when
the tuning condenser alone is in parall0
with the windings. When it is necessary
to decouple the anode circuit of the H.V.
valve, or when the H.T. voltage to it
to be " dropped," the 1 mfd. condetii
is required in any case, and so its cost
need not be considered. A decoupling

(Continued on page 99.)
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RADIO MECHANICS WANTED!
IN THE R.A.F.,ARMY, NAVY

AND THE
INDUSTRYRADIO

.74AND THIS
IS THE BOOK

WHICH TELLS YOU

Imparts the Knowledge

and Qualifications
necessary for entry

into all Radio

Branches of the
Forces and the

Radio Industry.

I N the fighting Services
to-day-and particularly

in the R.A.F.-there is
an insistent demand for
trained radio mechanics,
while in the racKu industry
itself a sound knowledge of
radio theory can eventually
lead to a highly -paid key
position.

The RADIO TRAINING MANUAL FOR THE SERVICES AND THE TRADE,
just completed and now on the presses, tells you exactly what you must know for
each sphere of activity, and imparts the necessary technical information. It tells you
what apparatus-if any-is needed, and how to apply the knowledge in the right
channels when it is gained. Never before has there been such opportunities for
radio enthusiasts-for you-and this new work by the Editor of PRACTICAL
WIRELESS has been specially written with you in mind !

The mass of vital information contained in this book is not obtainable in such handy
form elsewhere, and there will be a huge demand for it. Be certain that there is a
copy for you by filling up the forms on page 103 AT ONCE.

RADIO
TRAININCMANN

FOR THE SERVICES
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TO"PRACTICAL
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(Packing, carriage, etc. included)
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Handsomely
bound, and with
gilt lettering on
front and spine.

SIR KINGSLEY WOOD, the
Air Minister, appealed recently
for radio mechanics for the
Royal Air Force. The rate of pay
is exceptionally good. The need
for radio technicians is equally
urgent in other branches of the
Services, whilst the servicing
and repair of radio sets is one
of the main activities Of the radio
industry to -day and is providing
work for thousands.

Which branch of radio do you
favour ? This immensely helpful
book will aid you in your choice
of a radio career and solve all the
difficulties on the way.

The Contents are comprehensive
and deal with :

Radio as a Career
(Includes Services, Production Servicing,

Laboratory, etc.)

An Outline of Prospects
Electrical Units Explained
Radio Formulae Simplified

Principles of Receiver Design
Design of the Detector Stage

Superhet Principles and Design
Automatic Volume Control
Design of the Power Unit

Use of Pick-up
A Guide to Servicing

FULLY ILLUSTRATED WITH CIRCUIT
DIAGRAMS, TABLES AND FORMULAE



90

tOR THE

RADIO SERVICE MAN,
DEALER AND OWNER
The man who enrolls for an I. C. S. Radio
Course learns radio thoroughly, com-
pletely, practically. When he earns his
diploma, he will KNOW radio. We are
not content merely to teach the prin-
ciples of radio, we want to show our
students how to apply that training in
practical, every -day, radio service work.
We train them to be successful!

INTERNATIONAL CORRESPONDENCE SCHOOLS

Dept. 94A, International Buildings,
Kingsway, London, W.C.2.

Please explain hilly about your Instruction in
the subject marked X.

Complete Radio Engineering
Complete Radio

Radio Service Engineers
Elementary Radio

Television
If you wish to pass a Radio examination,
indicate it below.

Inst. of Wireless Technology
P.M.G. Certificate for Wireless Operators

Provisional Certificate in Radio Telephony and
Telegraphy for Aircraft

City and Guilds Telecommunications

Name Age.

Address
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ARMSTRONG
Apologise for delay in delivery of some models,
this unfortunately has been unavoidable owing to
the present great difficulty in obtaining raw
materials. However, we are pleased to announce
that we are now in the position to give immediate
delivery of our popular model, AW38, illustrated
below.

MODEL AW38. 8 -valve All -wave Super-
heterodyne chassis. This All -wave Radiogram
chassis has resistance capacity coupled push-pull
output capable of handling 6 watts, and gives good
quality reproduction on both radio and gramo-
phone, for an economical price of 8 gna. Plus
5% war increase.

Armstrong Push-pull Speaker to match AW38
chassis, 81 :1 : 0. Plus 5% war increase.

We suggest Model AW38 together with snatched
speaker at 19 : 8 : 0, plus 5% war increase, com-
plete, represents the most outstanding value on
the market to -day
ILLUSTRATED ART CATALOGUE ON REQUEST
ALL CHASSIS SENT ON 7 DAYS' APPROVAL

ARMSTRONG MANFG. Co.
WARLTERS ROAD, HOLLOWAY, LONDON, N.7.

(Adjoining Holloway Arcade)
'Phone NORM 3213

April 13th, 1940

BECOME A
DRAUGHTSMAN

AND EARN BIG MONEY

RP,) Men over 21 urgently
wanted for reserved
occupations as
draughtsmen in
Electrical, Mechani-
c a 1, Aeronautical,
Structural, and other
Branches of En-
gineering. Excellent

opportunities also for men and women
of all ages to become Inspectors,
Viewers and Gaugers. Practical experi-
ence is unnecessary for those who are
willing to learn-our Guaranteed " Home
Study " courses will get you in.

FREE GUIDE.-The FREE 1940 Guide
contains 120 pages of information of the
greatest importance to those seeking
entry or advancement in Engineering. It
gives full details of salaries, openings and
prospects in Draughtsmanship, together
with particulars of our special rapid
courses and employment service and
remarkable guarantee of

SUCCESS-OR NO FEE
Write now for your copy of this remark-
able publication. It may well prove to be

the turning point in your career.

NATIONAL INSTITUTE OE ENGINEERING
(Dept. 426) 148, HOLBORN, LONDON, E.C.1

IS. Africa Branch : E.C.S..4.,
P.O. Box 8417, Jo'burg)
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New Practical Handbooks
for Electric Technicians

ELECTRIC WIRING
(DOMESTIC)

This book is intended for young men who are engaged in
electric wiring and electrical contracting work, and for those
employed in the Service or Maintenance Departments of
Electric Supply Companies. It includes up-to-date practical
methods of wiring houses. Special attention is devoted to
the safety of such installations.
With 244 Photographs and Diagrams and many useful Tables.

PRACTICAL DESIGN OF

SMALL MOTORS & TRANSFORMERS
Most books dealing with the design of electrical machinery
can only be read by engineers with a knowledge of higher
mathematics. This book, however, presents the facts in a
manner that will make an instant appeal to any practical man.
In place of complicated design formulae, the necessary facts
are given largely in the form of tables which enable the
appropriate sizes of wire, etc., to be readily selected to suit
any given conditions.
With over 100 Photographs and Diagrams and many uses
Design Tables.

* * *

51- each net from all booksellers, or by post 516 from the pub-
lisher, George Newnes, Ltd. (Book Dept.), Tower House,

Southampton Street, Strand, London, W.C.2.

(..,0150 Ncuties, Ltd.



WHAT is the difference between tone
control and tone compensation ?

In tone control the object is to
provide a convenient means of varying the
response of the receiver to the higher
and lower audio frequencies, whereas in
tone compensation the aim is to " correct "
the reproduction to make good certain
losses which may occur.

Tone control consists of providing a
variable device by means of which it is
possible to attenuate-or reduce the re-
sponse to-low or high notes. By turning
the control in one direction the higher
notes are attenuated, giving the effect of
increased bass response, whilst by turning
it in the other direction an opposite effect
is produced. It should be made quite clear
that in most tone -control systems high -
note and low -note response is not increased ;
in other words, extra amplification is
not given to either end of the musical
range.

Tone compensation, or tone correction,
is used when, for example, a very selective

50v
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Radio in the Services
A Refresher Course for the Radio Mechanic -5

By Frank Preston

Here is Another Selection ol

Questions of the Type which
may be Anticipated by Appli-
cants for Enrolment, together

with Suitable Answers

doing this the resistance of the meter is
ignored, but as it will rarely exceed about
100 volts the discrepancy is slight.

To increase the scale readings for current
it is necessary to wire a resistor in parallel
with the meter, its value being dependent
upon the resistance of the meter. Tilts, if
the meter resistance were 100 ohms, all
scale readings would be doubled by placing
a resistor of 100 ohms in parallel ; in this
case one-half the current in the circuit
would pass through the meter and one-half
through the parallel resistor. To read up
to .5 amp. with a meter designed for a

AMMETER

tuning circuit is employed. This " cuts "
the higher frequencies, so a means must be
provided of reducing the lower frequencies
to a similar extent if reproduction is
to be natural. One method of doing this is
simply to use a pentode in the output
stage.

In most modern receivers tone control
consists of wiring a fixing condenser and
variable resistor in series between the anode
of the output valve and earth. This is
because a pentode valve is generally em-
ployed. By reducing the value of the
resistor the higher notes are attenuated.
To attenuate the low notes an iron -cored
choke can be used in place of the con-
denser. It is possible to combine a resistor
and a choke with a potentiometer to give
" two-way " action.

How would you use a milliammeter as a
voltmeter and as an ammeter ?

It is a very simple matter to convert a
milliammeter for use as a voltmeter, for it
is necessary only to include a resistor in
series with it. The value of the resistor
can easily be found by applying Ohm's Law,
which states that current (in amps.) is
equal to the voltage divided by the re-
sistance. A simple " rule -of -thumb "
method is to have 1,000 ohms per volt.
In other words, a meter reading up to 5
milliamps would read up to 5 volts if the
series resistor were of 1,000 ohms ; the
reading would be up to 50 volts if the resist.
ance were of 10,000 ohms, or up to 500 volts
if the resistance were of 100,000 ohms. In

Fig. 1.-It is possible to
use a milliammeter as a
volt -meter by connecting
a resistor in series with
the meter. The current
range of the meter is in-
creased by using a shunt

- resistor.

maximum reading of 5 mA and having
a resistance of 100 ohms, the parallel
resistor would need to have a value of
1.01 ohms-one 99th of 100 ohms (See
Fig. 1).

SPEAKER
FIELD

H.T:-
SMOOTHING

If you were using
each being rated at 3
distorted output, in push-pull what maximum
undistorted output would you expect from
the stage ?

Provided that the valves were reasonably
well matched, and the components of good
quality and correctly chosen, the output
should be approximately 74 watts. This
is because the output from two similar
valves in push-pull is approximately equal
to 2 times the output of one of those valves.
The higher output is due to the greater

CONDENSERS

two similar valves,
uutts maximum un-
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efficiency of the circuit and the reduced
second -harmonic distortion.

When testing a mains receiver, which
had suddenly become " silent," it was found
that the mains transformer and rectifying
valve were unusually hot, whilst the energised
speaker was cold, and the receiving valves were
cooler than usual. Where would you first
look for faults ?

A short-circuit in the H.T. supply, prior
to the field winding of the speaker, would
be expected. This is because the inference
is that no H.T. is being applied to the anodes
of the valves through the field winding,
although it is being passed by the rectifying
valve.

In the case quoted it was found that the
electrolytic smoothing condenser between
the filament winding of the mains trans-
former and the speaker field was short-
circuited due to a blob of solder having
been dropped between the condenser
terminal and the metal chassis (See Fig. 2).
If the fault had not been noticed quickly
it is probable that the rectifying valve, and
probably the mains transformer as well,
would have been damaged. As it was, the
rectifier had commenced to " blue -glow,"
this showing that the valve was grossly
overloaded. Had the fault been similar,
with the difference that the speaker field
became warm, it would have been logical
to suspect that the second smoothing con-
denser was shorting, or that there was a
short elsewhere in the smoothed H.T.
circuit.

What is the advantage of delayed A.V.C.
over ordinary A.V.C.?

When employing the simplest form of
automatic volume control the biasing

Fig. 2.-Overheating of
the mains transformer and
rectifying valve can be
due to a short-circuit
across a smoothing con-
denser, as shown by

broken lines.

voltage cl6veloped at the second detector
is applied to the controlled valires as soon
as a signal is. tuned in, however weak that
signal may be. As a result, the weaker
signals would not be heard, or would be
weaker than they need be.

By applying a delay, or small counter-
acting voltage the control bias is not
applied to the frequency -changer and I.F.
valves until signals attain a certain
minimum strength. That means that the
A.V.C. does not act on the weakest of the
signals, but comes into action only on the

(Continued on next page.)
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RADIO IN THE SERVICES
(Continued from previous page)

stronger ones. Simple methods of providing
a delay voltage are indicated in Fig. 3,
but there are many other more advanced
arrangements.

If a faint shriek were heard as the tuning
condenser of a superhet were tuned toward
minimum capacity what fault would you
suspect and how would you attempt to apply
a remedy ?

Assuming that the fault developed in a
receiver which had previously been operat-
ing correctly, and adjustments had not
recently been made, it would be fair to
suspect the frequency -changer valve in the
first place. If some adjustments had been
made it is possible that re -setting the
trimmers on the I.F. transformers would
overcome the trouble.

It would also be logical in either case to
suspect the by-pass condenser between the
screening grids of the frequency -changer

Et

PRACTICAL WIRELESS

and earth, or even the corresponding con-
denser for the I.F. valve.

When the set was a newly -constructed
one the faults already mentioned could be
checked, but it might be found that the
instability was due to insufficient screening
or to the application of incorrect voltages.
The usual tests for H.F. instability would
be made, and it might be found worth
while to include a small H.F. choke, con-
sisting of about 50 turns on a tin. diameter
core, between the screening grids and the
H.T. supply, or between the primary of
the first I.F. transformer and the anode of
the F.C. valve. As an alternative, the
insertion of a 50 -ohm resistor between the
oscillator grid coil and the grid of the oscil-
lator section is often useful in preventing
this form of parasitic oscillation.

How do you account for the phenomenon of
fading on short wares ?

The phenomenon is in many ways com-
plex, but it is mainly explained by the
reflection of the waves from the Heaviside

MEM
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MFD
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and Appleton layers. It is Itriwn that all
radio waves are split up into two com-
ponents, one of which follows the curvature
of the earth, the other rising at a sharp
angle and being reflected from the upper
atmosphere. On long waves the ground
wave is that which travels from transmitter
to receiver, the upward ray being largely
absorbed. The reverse is the case on short
waves, since the reflected ray is generally
the only one which reaches the receiver
(incidentally, this accounts in large measure
for what are known as " skip -distance "
effects). Since the more useful ray is
reflected from the upper atmosphere, the
condition of the reflecting surface is of
great importance. It can be assumed that
this surface is constantly changing ; it may
be compared with ripples on a stream.
Due to the changes the upward ray is
reflected unevenly, this accounting for the
high-speed fading.

This is the generally -accepted theory,
but there are others and absolute proof is
difficult.

/11 CMIA

VOLTAGE

H.T.

A.V.C.

Fig. 3.-These skeleton diagrams show two simple methods of providing delayed A.V.C. action.

SHORT-WAVE SUGGESTIONS
THERE are many amateurs who,

although keenly interested in short-
wave technique, are not actively

engaged in short-wave constructional work
and receiver operation. Probably they
imagine that extensive technical knowledge,
tuning skill, and trouble -tracking abilities
are necessary in order to obtain satisfactory
results.

These ideas are, of course, erroneous,
because a carefully -built receiver will prove
to be both reliable and efficient. Short-
wave and broadcast receivers respectively
have much in common fundamentally.
Differences there are, of course, all of
which are most desirable and necessary,
taking into account the exacting require-
ments of high -frequency reception.

Troubles Easily Overcome
The troubles associated with short-wave

receivers are few and may be overcome.
A little common-sense reasoning and
experiment usually proves that things are
not so 'bad as they at first appeared to be.
Some common short-wave receiver troubles
are now explained :

Body capacity effects are not so prevalent
nowadays, owing to improved mechanical
and electrical methods of construction,
and the use of specially -designed low -loss

components. Chassis construction and
under -chassis wiring are undoubtedly most
suitable to short-wave requirements.

Metallised Chassis
The foil -lined and metallised wooden

chassis are deservedly popular: many
constructors think, however, that when this
form of chassis is used a metal panel or
back screen is unnecessary. In a well -tried
and efficiently -designed receiver this is
sometimes correct, but not always.

In order to cut down expenses, metal -
shielded slow-motion dials are used, the
screen of shield being earthed. Whilst
this type is highly satisfactory, other
things being equal, it should not be
forgotten that when the lay -out is bad, the
hands of the operator near the dials, even
with screens earthed, will produce in-
stability and very bad B.C. effects, which
can only be minimised by unearthing the
dial screens. Interaction between magnetic
fields due to faulty lay -out and wiring are,
of course, the basis of the trouble.

The most satisfactory procedure is to use
a screened chassis, panel, and cabinet.
Screened dials may then be earthed to the
panel ; the moving vanes and frames of
tuning condensers, if of metal frame
construction, will be automatically at

earth potential when mounted directly to
the metal panel, and the latter earthed to
the foil at two widely -separated points in
order to take full advantage of potential
differences.

The metal or foil -lined cabinet is a
disadvantage unless properly and completely
earthed. The most satisfactory method to
assure this is to make four or more copper
angle -pieces about a half -inch wide and
fasten them to chassis, cabinet, and panel
by means of 6 B.A. bolts.

Coil Construction
Short-wave coil construction is within

the capabilities of the average constructor.
There is, however, a vast difference between
constructing and designing a set of coils,
and the home constructor is advised to
copy as accurately as possible coil data
available or to use commercial products.

The number of turns, spacing of turns,
distance between windings and gauge of
wire used are most important factors, which
do not appear to be realised to the extent
they should be. In some instances, the
oginion seems to be that formers of larger
or smaller dimensions may be used with
more or less turns, and different spacing
between turns and complete windings and
other variations will make absolutely no
difference whatsoever. Practical tests,
however, remove any doubts. and
drastically adjust wrong ideas.
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Variable Resistance
THE following is a useful method of

making a variable resistance which
will dissipate a considerable amount of
power. The fact that the resistance can
only be varied in steps is seldom a dis-
advantage in a resistance of this type,
which can be used for voltage control, etc.
The great advantage is .that the sliding
contact is eliminated, thus making the
resistance practically everlasting.

The resistance is built around a Bulgin
10 -way switch, type S160. A strip of
paxolin, approximately lin. by 5ins., forms
the resistance element, and on it is wound

RESISTANCE
ELEMENT

10 WAY
SWITCH

Making a variable resistance from a selector
switch.

the required quantity of resistance wire,
10 equally spaced tapping points being
provided. The strip is then carefully bent
into a circle and the tapping points soldered
to the switch contacts with small lengths
of wire.

If a high value of resistance is required
a better method is to solder 10 half -watt
resistances between the switch contacts,
each being one -tenth of the total required
resistance. This arrangement makes an
excellent potential divider for power
supplies, etc.-B. H. BRIGGS (Gt. Horton).

Needle Scratch Filter
MANY constructors need a scratch filter

and here is a simple one you can
make from spare parts. In addition to a
standard .1 megohm volume control and
.001 mfd. condenser, you need a choke
and this can be made by making up a
bobbin from two 2 fin. discs of thin wood
or paxolin mounted on a tin. length of
fin. diameter rod. On this bobbin wind
10,000 turns of 38 -gauge enamelled wire
and take tappings at 5,000 and 8,000 turns.
Adjustment of the volume control, which is
connected as a variable resistance, and the
choke, will enable the desired scratch
elimination to be obtained with almost
any type of pick-up.-D. LANE (Enfield).

An Adjustable Scale

I
USE an S.L.F. tuning 'condenser and I
think the following idea for a scale

will appeal to other experimenters. The
main point is in obtaining an initially
correct setting, after which, as the dial is

1

THAT DODGE OF YOURS!
Every Reader of " PRACTICAL WIRE-

LESS" must have originated somelittle dodge
which would interest other readers. Why
not pass it on to us ? We pay 41.10-0 for the
best hint 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 the Editor,
"PRACTICALWIRELESS," George Newnes,
Ltd., Tower House, Southampton Street,
Strand, W.C.2. Put your name and address
on every item. Please note that every notion
sent in must be original. Mark envelopes
" Practical Hints." DO NOT enclose
Queries with your hints.

r114MMINIMINIAMI11141.114 /.1141.104/1

SPECIAL NOTICE
All hints must be accompanied by the

coupon cut from page 105.

calibrated in frequencies equally for this
type of condenser, all further readings will
be automatically correct. As may be seen
from the illustration, the dial, which in my
case is of thin brass, is carefully marked
off (I etched my dial with a coating of soap
and acid) and slots are cut so that the final
position of the dial may be accurately
obtained. The large part of the dial is, of
course, provided with tapped holes and the
ordinary grub screw enables this to be set,
the front section being the part which has
finally to be adjusted to obtain the desired
completion of the range.-R. Faaruc
(Preston).

MEDIUM WAVE SCALE
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LONG WAVE SCALE (4awsrAsts)
An adjustable S.L.F. dial.
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ENCYCLOPEDIA
By F. J. CAMM 6th Edition

Net(Editor of "Practical
Wireless") 7!6

Wireless Construction, Terms.and Definitions explained and il-
lustrated in concise, clear language
From all Booksellers or by port el. from George
Newnes Ltd., Tower House, Southampton Street,

Strand, London, W.C.2.

Screw Holder
AVERY useful addition to an ordinary

screwdriver can be fashioned from
a strip of thin springy brass, bent as shown
in the sketch. When in use the screw is
placed in the lower jaws formed by the
ends of the strip in which V -shapes are cut,
and the screwdriver blade pressed down
into the screwhead slot. The springy
brass presses against the screwdriver stem
and is thus held in position.

The screw can be lifted as if in one piece
with the screwdriver. This is particularly
useful when fixing a screw in an awkward
position where the fingers cannot reach
to hold it in position.-RONALD ILES
(Knowle West).

RIGHT ANGLE BENDS

I .0

SCREWDRIVER

N / t SCR"
THIN

SPRINGY
BRASS

Mr. Iles's suggestion for a useful screw holder.

Combined Batteries
ALARGE number of modern receivers

are provided with a combined H.T.
and G.B. battery, generally on account of
space saving. Owing to battery shortage
some users of these receivers are finding
difficulty in obtaining a replacement of
these special batteries, although standard
H.T. and G.B. batteries are fairly easy to
obtain. There is no need to go without
your radio in such a case, as it is possible to
use the two separate batteries until such
time as the correct type of battery may be
obtained. The only difficulty is that there
is no G.B. positive lead fitted to this type
of receiver, but in all standard circuits G.B.
positive is joined to H.T.- and therefore
the single H.T. negative lead in the com-
bined type of circuit automatically picks
up the positive G.B. connection as the H.T.
negative point is situated a few cells along
the battery. Therefore, to use the separate
batteries attach a short length of flex to
the H.T. negative plug and to this flex fit
a red plug marked G.B. -I-. This should
be inserted into the G.B. positive socket.
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1 MANY amateurs are anxious to know i
1

what difference a certain circuit 'II -I 11-1.14 "STUDEN'I'S" T I 11-i:
E

most with different circuit combinationS.
change will make, or wish to experi-

I
I For such purposes they generally construct

a special receiver, or if circumstances do have been provided in the (First of a Series)
Inot permit, they modify an existing broad- detector stage so that phones

cast receiver. The latter may be quite a and aerial and earth connec- Constructional Details of a attery Receivergood practice in some cases, but there is
always the risk that in making changes the detector stage. The

bons may be adopted on
Designed for Instructioncki Purposes 1

I the original high performance of the receiver uses of these will be detailed
may be modified. The newcomer to radio later. It will thus be seen that the receiver semi -gloss or egg -shell finish and is quite

a
, wired with 22 tinned copper wire and .may also find himself in the same predica- is an ideal design for beginners or experi- durable. standard insulated sleeving slipped overl'I ment, and wish to have some type of menters and many hours of interesting work Next, place the various components on to provide a neat appearance: Any of the

On the right is the 11.receiver which will lend itself to experi-
ment or to a kind of instructional arrange-

may be carried out with a set of this type,
whilst it is always ready for standard the baseboard, locating their position from proprietary screened connecting wires may,

Ithe wiring diagram, which is drawn to of course, be used, provided that it is receiver, three-i ment which will enable him more readily broadcast reception and may be built also scale. If desired, the baseboard may be remembered that the ends are properly quarter front view,to follow various circuit schemes. The by those who need a standard receiver
I " Student's " Three has been designed to yet who do not wish to experiment. It scored across lightly into three equal bared and cleaned where they are attached

showing the controldivisions to indicate the separate circuit to terminals. The resistors and fixedI cover both of the above cases, and although might also be mentioned at this stage
sections. When all parts have been located condensers may be attached direct by means layout.a perfectly straightforward battery three-- that the receiver has been built with a strict

valve arrangement, it has been built on regard to economy and the use of all an awl or similar sharp -pointed tool should of their wired ends, but on the combined
be inserted into all the component fixing volume control -on -off switch, soldering willI slightly different lines from those usually standard parts which are readily obtain- have to be resorted to.holes to provide a start for the fixing screws,found in a normal broadcast receiver. able.

The theoretical circuit which is given below If the receiver is to be built as a normaland then the parts may be screwed down.
(Do not attach the panel until the majority broadcast set without the scope forI shows that the valve sequence is H.F., Construction of the wiring has been completed.) Make experiment the two centre terminal socket

1

detector and output, the detector being a
normal triode and the other two being Dealing first with construction, the entire certain that everything is properly and strips may be omitted and, the wiring to

I pentodes. Transformer coupling is em- receiver is 'built on a wooden baseboard securely fixed and then commence the
and panel, the former being either a plain wiring. This may be carried out in any

them also left out. Incidentally it will be
noted in the wiring diagram, upon corn-

!
ployed between H.F. and detector, and
detector and output stages, and in all other piece of _in. or lin. board or a plywood desired manner, the original model being paring this with the panel seen in the

I respects perfectly standard practice has been
followed.

panel, measuring 12in. by 9in., and the
panel being of 'in, material measuring r-------,10.M.0111111.1.1.111/111.1.10.1101111411111,1111MW1).1=1 14!1.1110r: POW. 41:.1.l/40a.t 1.M.1 .mm.1,41.,..t ,,11

12in. by Sin. There is very little weight I LIST OF COMPONENTSon the panel, therefore, brackets have not
1 Two coils, type BP.SO. (Varlet').been used for support, the panel being

attached by screws driven into the thick- I Two .0005 mfd. variable condensers, popular
ness of the baseboard. The small terminal .

/
log type, with two large control knobs (J.B.).

socket strips are obtained with terminals One differential reaction condenser, .0003 mfd.
ready mounted and there is a small bracket I fl.B.).

I

I Split Circuits
In order to enable the receiver to be used

I
for the experimental work above mentioned,
however, the following special arrange-
ments have been made. First, the

I
receiver has been built on the older base - be
board lines, thus permitting all components

on the strip which enables it to mounted
i Three baseboard -mounting valveholders, twoon the baseboard with a minimum of 4 -pin and one 5 -pin (Bulgin).

I and wiring to be fully accessible at all times trouble. All other components are mounted I One type H.F.8 H.F. choke (Bulgin).without the need of turning over the by means of ordinary screws and the only
receiver to obtain access to parts which drilling work required is five Sin. diameter One type H.F.9 ditto (Bulgin).

Iwould in other cases be found under the holes in the panel for the panel controls. I One 3 -paint switch, type S.36 (Bulgin).

I
chassis or baseboard. Secondly, in place This should be the first part of the construc-

tional work, cutting and drilling the panel i
z

One 4 to 1 L.F. transformer (B.T.S.).of a ganged tuning condenser for the
Itwo tuned circuits, separate condensers and then staining or otherwise finishing it I Five fixed condensers:

One .1 mfd. type 4603/S. Two .0002 mfd.
1

I
have been incorporated. Thirdly, the according to your individual preference.

I
type 4601/S. One 2 mfd. type 3016. One

separate stages have been kept slightly In the original model, the panel was stained s .02 mfd. type 4601/S (Dubilier).
isolated so that they may more readily be black on both sides and finished with L,

i
identified, and finally, separate terminals ordinary wax floor polish which gives a .,

illustration at the top of the page, that
1 H J. -1--N' A
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H T + the reaction condenser and wave-

lcathtatnerge illustrations.iteh asrlelowislotthasthothne'se
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components are situated immediately
I

60-70 v
,c, H F.C:

below the two tuning condensers, and
Ia 'c'-  0002 mFD

a

...
-0003 MFD they have been omitted to avoid mak-

ing the wiring diagram difficult - to I

i .C°°/MF2D A the receiver is now ready for test, and 47 4;--

17.; InIk40 I
follow. Havingcompleted the wiring,

M FD -MIES
*. C> .. ... .... .-- this may be carried out either in the Ia

 000 5
form of 'the complete three-valver, as a r LI IC3 O TO REACTION

I

)
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..

. .25
Mss.

H T.-.

two-valver (H.F. and detector or detector-
L.F.) or as a single valver. Connect the
L.T., G.B. and HT. batteries, and then

TC1 47 lia.:A---..

H:r.-

s CONDENSER HI+

1

gives an increase in volume, proving that good loudspeaker results. Therefore, the
the wiring of the detector stage is snore next step is to add the output stage, by
or less in order, the aerial and earth leads transferring the speaker to the end pair of
may be transferred to the end pair of sockets and bridging the sockets from which
sockets, thus converting the receiver into the speaker. or phones have been removed.
an H.F. detector combination. As soon Any ordinary piece of wire may be used
as the left-hand tuning control is rotated for this purpose. When the output stage
so that it is in step with the other condenser has been included, .the right-hand control
there should be a good increase in volume also comes into action. Tins is a volume -
of the station, except perhaps in cases control, and regulates the signal passed
where the local station is very close and ow to the output valve from the detector
the H.F. stage may be overloaded. Other stage. When, turned to its maximum
stations may now be tuned -in by turning position in an anti -clockwise direction
both condenser controls together, keeping signals are at a minimum, and
them in step by noting the level of the clockwise direction gradually increases
background (rushing) noise. It may be sig.nalstrength. The two controls-icaction
possible in some locations to connect a and volume, may be used together in
loudspeaker in place of the phones and certain circumstances to provide varying
obtain reasonable volume from this com- degrees of selectivity, but these arrange-
bination, although some L.P. amplification ments, and other facts concerning the
is generally desirable in order to obtain receiver, will be dealt with in later articles.

A -L.S.+ L.S.

Three fixed resistances, watt type :
One 10,000 ohms. One 15,000 ohms.
One 2 megohms (Dubilier).

One .25 meg. volume control with 3 pt. switch,
type VM.62 (Bulgin).

Four terminal mounts and terminals, type P.30
(Bulgin).

Three valves : type Z.21 (4 -pin), HL.2 and
KT.2 (Osram).

One wooden baseboard, 12in. by 9in. One
panel 12in. by Sin. Wire for connection, flex
for leads, screws, etc. (Peto-Scott).

One pair 2,000 ohm headphones (Ericsson).
One W.B. Stentorian Junior loudspeaker (W.B.).
One 2 -volt accumulator (Exide).
One 120 -volt H.T. battery (Drydex).
One 9 -volt G.B. battery (Drydex).

lopoon. single-valver. Connect aerial and earth
to the second terminal strip and the phones

*if 11210'0 V610:1

G.B.}

I.. preferably test' the receiver as a simple
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ki to the next strip. Switch on and pull out N4--'''',........
...
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G.B.7 the wavechange switch. As the right-hand ..c....e.rzii7
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.i. condenser is now- rotated towards the upper
.. .. ..- .:=, part of the scale, the Home Service
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wrimill..... 0 2 MED ,,g. I- Programmes should be heard. If oscillation
TO ONE

611:.;' ....p.L,T.,
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i rvl FD 2 MED is present, turn the lower centre knob in SIDE OF - x'68'
'.--

I
1 / 1 c< L T. - an anti -clockwise direction until oscillation

ceases. This is a normal reaction control
W/Ch So

,,,, ,, ,./3..,'CM'C'FS5 ---... 1 I

I o Iv -_L.1+ and should be used to augment signal i
W/CHANGE strength and selectivity as required. The

uses of this will be explained more fullSW ITCH y Mit.. ataaaaarIalater. When signals have been heard gJ)41111111111111 Ait!

Wiring diagram of the Student's Three
1Theoretical circuit of the receiver -not indicating the separate terminal arrangement, and it is found that the reaction control

a I
,..........,1...........,...,_,--0-.....,,...----------5,
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1

what difference a certain circuit 'II -I 11-1.14 "STUDEN'I'S" T I 11-i:
E

most with different circuit combinationS.
change will make, or wish to experi-

I
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a special receiver, or if circumstances do have been provided in the (First of a Series)
Inot permit, they modify an existing broad- detector stage so that phones

cast receiver. The latter may be quite a and aerial and earth connec- Constructional Details of a attery Receivergood practice in some cases, but there is
always the risk that in making changes the detector stage. The

bons may be adopted on
Designed for Instructioncki Purposes 1

I the original high performance of the receiver uses of these will be detailed
may be modified. The newcomer to radio later. It will thus be seen that the receiver semi -gloss or egg -shell finish and is quite

a
, wired with 22 tinned copper wire and .may also find himself in the same predica- is an ideal design for beginners or experi- durable. standard insulated sleeving slipped overl'I ment, and wish to have some type of menters and many hours of interesting work Next, place the various components on to provide a neat appearance: Any of the

On the right is the 11.receiver which will lend itself to experi-
ment or to a kind of instructional arrange-

may be carried out with a set of this type,
whilst it is always ready for standard the baseboard, locating their position from proprietary screened connecting wires may,

Ithe wiring diagram, which is drawn to of course, be used, provided that it is receiver, three-i ment which will enable him more readily broadcast reception and may be built also scale. If desired, the baseboard may be remembered that the ends are properly quarter front view,to follow various circuit schemes. The by those who need a standard receiver
I " Student's " Three has been designed to yet who do not wish to experiment. It scored across lightly into three equal bared and cleaned where they are attached

showing the controldivisions to indicate the separate circuit to terminals. The resistors and fixedI cover both of the above cases, and although might also be mentioned at this stage
sections. When all parts have been located condensers may be attached direct by means layout.a perfectly straightforward battery three-- that the receiver has been built with a strict

valve arrangement, it has been built on regard to economy and the use of all an awl or similar sharp -pointed tool should of their wired ends, but on the combined
be inserted into all the component fixing volume control -on -off switch, soldering willI slightly different lines from those usually standard parts which are readily obtain- have to be resorted to.holes to provide a start for the fixing screws,found in a normal broadcast receiver. able.

The theoretical circuit which is given below If the receiver is to be built as a normaland then the parts may be screwed down.
(Do not attach the panel until the majority broadcast set without the scope forI shows that the valve sequence is H.F., Construction of the wiring has been completed.) Make experiment the two centre terminal socket

1

detector and output, the detector being a
normal triode and the other two being Dealing first with construction, the entire certain that everything is properly and strips may be omitted and, the wiring to

I pentodes. Transformer coupling is em- receiver is 'built on a wooden baseboard securely fixed and then commence the
and panel, the former being either a plain wiring. This may be carried out in any

them also left out. Incidentally it will be
noted in the wiring diagram, upon corn-

!
ployed between H.F. and detector, and
detector and output stages, and in all other piece of _in. or lin. board or a plywood desired manner, the original model being paring this with the panel seen in the

I respects perfectly standard practice has been
followed.

panel, measuring 12in. by 9in., and the
panel being of 'in, material measuring r-------,10.M.0111111.1.1.111/111.1.10.1101111411111,1111MW1).1=1 14!1.1110r: POW. 41:.1.l/40a.t 1.M.1 .mm.1,41.,..t ,,11

12in. by Sin. There is very little weight I LIST OF COMPONENTSon the panel, therefore, brackets have not
1 Two coils, type BP.SO. (Varlet').been used for support, the panel being

attached by screws driven into the thick- I Two .0005 mfd. variable condensers, popular
ness of the baseboard. The small terminal .

/
log type, with two large control knobs (J.B.).

socket strips are obtained with terminals One differential reaction condenser, .0003 mfd.
ready mounted and there is a small bracket I fl.B.).

I

I Split Circuits
In order to enable the receiver to be used

I
for the experimental work above mentioned,
however, the following special arrange-
ments have been made. First, the

I
receiver has been built on the older base - be
board lines, thus permitting all components

on the strip which enables it to mounted
i Three baseboard -mounting valveholders, twoon the baseboard with a minimum of 4 -pin and one 5 -pin (Bulgin).

I and wiring to be fully accessible at all times trouble. All other components are mounted I One type H.F.8 H.F. choke (Bulgin).without the need of turning over the by means of ordinary screws and the only
receiver to obtain access to parts which drilling work required is five Sin. diameter One type H.F.9 ditto (Bulgin).

Iwould in other cases be found under the holes in the panel for the panel controls. I One 3 -paint switch, type S.36 (Bulgin).

I
chassis or baseboard. Secondly, in place This should be the first part of the construc-

tional work, cutting and drilling the panel i
z

One 4 to 1 L.F. transformer (B.T.S.).of a ganged tuning condenser for the
Itwo tuned circuits, separate condensers and then staining or otherwise finishing it I Five fixed condensers:

One .1 mfd. type 4603/S. Two .0002 mfd.
1

I
have been incorporated. Thirdly, the according to your individual preference.

I
type 4601/S. One 2 mfd. type 3016. One

separate stages have been kept slightly In the original model, the panel was stained s .02 mfd. type 4601/S (Dubilier).
isolated so that they may more readily be black on both sides and finished with L,

i
identified, and finally, separate terminals ordinary wax floor polish which gives a .,
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components are situated immediately
I

60-70 v
,c, H F.C:

below the two tuning condensers, and
Ia 'c'-  0002 mFD
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-0003 MFD they have been omitted to avoid mak-

ing the wiring diagram difficult - to I

i .C°°/MF2D A the receiver is now ready for test, and 47 4;--
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follow. Havingcompleted the wiring,
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two-valver (H.F. and detector or detector-
L.F.) or as a single valver. Connect the
L.T., G.B. and HT. batteries, and then
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gives an increase in volume, proving that good loudspeaker results. Therefore, the
the wiring of the detector stage is snore next step is to add the output stage, by
or less in order, the aerial and earth leads transferring the speaker to the end pair of
may be transferred to the end pair of sockets and bridging the sockets from which
sockets, thus converting the receiver into the speaker. or phones have been removed.
an H.F. detector combination. As soon Any ordinary piece of wire may be used
as the left-hand tuning control is rotated for this purpose. When the output stage
so that it is in step with the other condenser has been included, .the right-hand control
there should be a good increase in volume also comes into action. Tins is a volume -
of the station, except perhaps in cases control, and regulates the signal passed
where the local station is very close and ow to the output valve from the detector
the H.F. stage may be overloaded. Other stage. When, turned to its maximum
stations may now be tuned -in by turning position in an anti -clockwise direction
both condenser controls together, keeping signals are at a minimum, and
them in step by noting the level of the clockwise direction gradually increases
background (rushing) noise. It may be sig.nalstrength. The two controls-icaction
possible in some locations to connect a and volume, may be used together in
loudspeaker in place of the phones and certain circumstances to provide varying
obtain reasonable volume from this com- degrees of selectivity, but these arrange-
bination, although some L.P. amplification ments, and other facts concerning the
is generally desirable in order to obtain receiver, will be dealt with in later articles.

A -L.S.+ L.S.

Three fixed resistances, watt type :
One 10,000 ohms. One 15,000 ohms.
One 2 megohms (Dubilier).

One .25 meg. volume control with 3 pt. switch,
type VM.62 (Bulgin).

Four terminal mounts and terminals, type P.30
(Bulgin).

Three valves : type Z.21 (4 -pin), HL.2 and
KT.2 (Osram).

One wooden baseboard, 12in. by 9in. One
panel 12in. by Sin. Wire for connection, flex
for leads, screws, etc. (Peto-Scott).

One pair 2,000 ohm headphones (Ericsson).
One W.B. Stentorian Junior loudspeaker (W.B.).
One 2 -volt accumulator (Exide).
One 120 -volt H.T. battery (Drydex).
One 9 -volt G.B. battery (Drydex).

lopoon. single-valver. Connect aerial and earth
to the second terminal strip and the phones
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I.. preferably test' the receiver as a simple
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.. .. ..- .:=, part of the scale, the Home Service

I 3 .
i

' 111111111111

wrimill..... 0 2 MED ,,g. I- Programmes should be heard. If oscillation
TO ONE

611:.;' ....p.L,T.,

I

i rvl FD 2 MED is present, turn the lower centre knob in SIDE OF - x'68'
'.--

I
1 / 1 c< L T. - an anti -clockwise direction until oscillation

ceases. This is a normal reaction control
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1Theoretical circuit of the receiver -not indicating the separate terminal arrangement, and it is found that the reaction control
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M.E.S.
HOLDERS

for every

RADIO
NEED

The range of pilot
lamp holders is un-
equalled for quality
and efficiency.

A large variety of
different models is
actually stocked, and
any type of shell,
A, B, C, D or E can
be fixed to any
bracket. The selec-
tion below is repre-
sentative of our wide
range.

We also list- an
extensive range of
radio components,
chokes, switches,
plugs, etc., particu-
lars of which we shall
be glad to supply
upon application.

The " Student's
Three " in this issue
incorporates chokes
H.F.8 and H.F.9 and
volume control V.M.
62.

A SELECTION
M.E.S. Dual Live nc.

28 Bracket.
M.E.S. Springplunger

26 Contact.
M.E.S. Double Clip AD

33 Bracket. '"'"
M.E.S. Recessed Fix- A

9 ing Bracket
Live.

M.E.S. As No. 60,side 3D
62 ears pinched

over.
M.E.S. Live Fixing 3D

61 Bracket.
M.E.S. As 2:7, side 3D

42 ears pinched
over.

M.E.S. As 27 less side 3D
45 ears.

M.B.C. As No. 12,ears4D
14 pinched over.

M.B.C. Baseboard or der,
6 chassis fixing. /'

S.E.S. Baseboard or 4i;
81 chassis fixing. 9-

S.E.S. Baseboard or AD,
6 chassis fixing. -'rt

PLUS 10% WAR.
INCREASE

Advert. of A. F. BULGIN & Co. Ltd. ABBEY ROAD
BARKING. Tel. RIPpleway 3474

CAREERS IN RADIO
(Continued from page 83)

both personal and by post, cater for some
of the highest standards, and it is possible
to obtain many academic degrees even
through a correspondence course. Mathe-
matics is one of the main features and is
applied widely in radio design, whilst the
complete industry employs chemists, metal-
lurgists and physicists in addition to
electricians and the purely manual worker.

In addition there are, of course, the
draughtsmen who are engaged in preparing
the blueprints of receivers, cabinets and
other apparatus used in modern radio
equipment. '

Making Preparations
The obvious first difficulty of those who

are thinking of taking up one of these
trades is how to make a start. If your
education has only just finished and you
have included some of the subjects men-
tioned above you may be able to obtain a
post right away. On the other hand, you
may wish to brush up certain subjects, or
even to take up an entirely new subject,
and therefore one of the specialised training
colleges will prove of the greatest value.
From our library of books, a copy of which
will be found on this page, you will be able
to select volumes which will solve any
problems which you may have, and they
will enable many to take up radio for the
first time. The Encyclopaedia, for instance,
explains clearly all the terms met with in
modern radio apparatus, and is fully illus-
trated. The Service Manual explains clearly
the procedures adopted in servicing modern
apparatus, with especial reference to the
superhet, which is probably the widest
used receiver to -day, both in the Services
and in civil life.

Sound Engineers
A branch of the industry which has not

to -day been given the prominence it
deserves in this country is that generally
known as Sound Engineering. It embraces
mainly those engaged in public address
work, and although in the past much of
this work has been carried out by small
radio firms who have simply made do with
odd equipment which was handy, it is
actually a very specialised branch of the
radio trade. For instance, suppose a large
open-air meeting is to be held, and some

form 9f redistribution is needed to cover
the area over which it is likely that the
public will be spread. A radio technician
or sound engineer who has studied his
subject will be able to select speakers
suitable for covering the area in the most
effective manner with the minimum of
power; will be able to place them effec-
tively, and the result will be that everyone
will be able to hear clearly the words of the
speaker. Contrast this with the effects
seen at some meetings where unqualified men
have erected the equipment. Deep boomy
tones come from un,&uitable speakers and
it is almost, if not completely, impossible
to understand a word of what is being said.
The same thing applies inside a building.
Badly arranged speakers will result in
echoes or distortion which will prevent
good sound radiation, or feedback may
occur which will result in the amplifier
gain being reduced to such a level that
insufficient power will be fed to the speakers
and the sound will thus be inaudible in
many parts of the hall.

In America this work has been developed
in a very extensive field, owing, of course,
to the much wider scope offered in that
country, and special training centres are
available for sound engineers. The work
includes, of course, design and maintenance
of amplifiers and microphones and these
alone are a complete source of study for
the would-be technician. Also included
in the field would be recording, as many
public meetings or similar functions are
of such an importance that a record of
certain speeches or performances in the case
of entertainment are needed.' If not, the
engineer may desire to make a record with a
view to a subsequent sale to the performer
or speaker. This is a profitable business,
and many good radio dealers now include a
private recording studio on their premises.
The quality of a properly " home -recorded "
disc should be indistinguishable from that
of the commercial record, and it is possible
to use portable apparatus and still obtain
the same high degree of reproduction.
It will thus be seen that there is an ex-
tremely wide and varied field available for
those who are keen to take up some form
of radio as a career, and we shall be pleased
to answer any questions relative to 'the
matter which have not been covered in
this article or in our Gift Book which is
announced on another page.
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A COMPLETE LIBRARY OF STANDARD WORKS
By F. J. OA BA M. i

PRACTICAL WIRELESS ENCYCLOPAEDIA 7/6, by post 8/-. 1

EVERYMAN'S WIRELESS BOOK 5/-, by post 5/6.
ISIXTY TESTED WIRELESS CIRCUITS 3/6, by post 3/10.

COILS, CHOKES and TRANSFORMERS 3/6, by post 3/10.
PRACTICAL WIRELESS SERVICE MANUAL 6/-, by post 6/6.
WORKSHOP CALCULATIONS, TABLES & FORMULiE

3/6, by. post, 3/10.
NEWNES' SHORT-WAVE MANUAL 5/-, by post 5/4.
THE HOME MECHANIC ENCYCLOPAEDIA 3/6, by post 4/ -

WIRELESS TRANSMISSION FOR AMATEURS 3/6, by post 3/10. I

DICTIONARY OF METALS AND THEIR ALLOYS 5/-,
by post 5/4.

PRACTICAL MECHANICS HANDBOOK 6/-, by post 6/6.
AU obtainable from or through Newsagents or from Ceo. Newnes, Ltd., Tower House, Southampton St., Strand. W.C.2
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PRACTICAL TELEVISION
April 13th, 1940. Vol. 4. No. 198.

Looking Ahead
IT is somewhat refreshing to learn that

in spite of the difficult situation now
Existing in Europe because of he war, all
the original preparations for the World's
Fair to be held. in Rome in 1942 are being
adhered to. As would be expected, not
the least interesting section of the Fair
will be that devoted to radio in all its many
manifestations.

Bearing in mind that Marconi was an
Italian, it is quite fitting that Italy should
undertake this work, for a debt of gratitudc
is owed by the whole world, to this engineer
and, scientist who made commercial wireless
possible and assisted so materially in the
development of television. In this radio
section a first class historial assembly of
apparatus is being organised, and if circum-
stances permit it is hoped to include original
television and radio equipment from all
the important countries of the' world. It
is net always realised how much work has
been done in Italy with the object of
providing a satisfactory television service,
and one of the leading manufacturers to
help in this connection is Safar. The
Telepantoscope invented by Castellani is
used in the television camera, and has been
described before in these columns, tin

The Strand Magazine
WHEN N. urie and his brother

announced in 1880 that they
had discovered a curious thing about
crystals of quartz, they did not imagine
that their observation would make tele-
vision poslible, or protect us from ice-
bergs and submarines.

Readers of this page are likely to be
interested in an extremely able article
in the April issue of THE STRAND
_MAGAZINE on " Discovery of Di-

udible Sound." The amazing uses of
supersonic waves are described, and it is
rightly pointed out that although nobody
knows yet the limits of their usefulness,
they are already one of the most impor-
tant safeguards to our country.

This same issue of 7'HE STRAND
also contains a particularly interesting
account of the training of the aval
Direr. It's obtainable throu all
Newsagents and. Bookstalls.

principle of working for converting tlic
optical image into a television signal differs
from the Iconoscope. As far as the ultra -
short -wave radio transmitter at Rome is
concerned, the vision signals are radiated
on a wavelength of 6.8 metres and the
sound on 7.4 metres. Picture dissection
is one of 441 lines interlaced, while the
aerial power is rated at 5 kilowatts for full
white in the picture, the frequency charac-
teristic allowing for a maximum modulation
frequency of 3 megacycles without distor-
tion. In Milan, facilities are provided for
television demonstrations on closed circuit,
and here again the Telepantoscope is
employed in the television cameras. It is
as well to remember that with this device
the signal mosaic is built up in such a way
that it possesses a luminous inertia of the
same duration as the frame frequency.
It is claimed that in this way better sensi-
tivity is secured and less flicker. Focusing

is carried out electrostatically, but the line
and frame deflection circuits operate electro-
magnetically. The demonstration receivers
employed for public viewing of the studio
programmes enacted in the same building
incorporate 16in. cathode-ray tubes of a
relatively short length and having a front
screen face of the latest flat type. Since
electromagnetic operation is employed the
controls of these sets are very simple and
compare favourably in performance with
British sets in use last year.

Electron Multiplier Modulator
THE photo -electric cell, complete with

electrOn multiplier, has been employed
for a variety of purposes in modern indus-
trial science, and it is new suggested that
it can function in such a way that full
modulation can be derived from it in a
television transmitter. Between the photo-
electric cathode and main anode are inter-
posed the usual secondary emissive elec-
trodes, these being of open grid type.
_Appropriate positive potentials are applied
to these via potentiometer, so that the
voltage increases in magnitude as the
electrodes become nearer to the anode.
Between the final multiplying electrode
and the anode a constant voltage is applied
and a voltage of the same frequency as the
vision carrier wave is magnetically coupled
to this section of the circuit. -

-DO NOT CONCENTRATE ON WAR-
Do not concentrate your thoughts upon war subjects. You will find it very worrying

and very bad for the nerves.
Read, write, sketch, paint, study your vocation ; anything that will occupy your mind

and your time. Make use of the long dark nights by concentrating upon something
useful. During the last war many people learned how to write short stories, etc. ; to -day
a number of them are world -famed authors.

By becoming efficient in your vocation you can give the best service to your country
and to yourself. The more you increase your earning power the better it is for the country
and for yourself personally.

War or no war, earning power always brings its possessor to the front. It is no use
waiting for better times. The ideal opportunity never arrives. We have to make the
best of existing conditions. Therefore, delay is useless ; it is worse, it is harmful.

DO ANY OF THESE SUBJECTS INTEREST YOU?
Accountancy Examinations
Advertising and Sales Management
Agriculture
A.M.I.Fire E. Exams.
Applied Mechanics
Army Certificates
Auctioneers and Estate Agents
Aviation Engineering
Banking
Blue Prints
Boilers

Book-keeping. Accountancy and Modern
Business Methods

B.SC. ,Eng.)
Builders' Quantities
Building, Architecture and Clerk of

Works
Cambridge Senior School Certificate
Civil Engineering
Civil Service
All Commercial Subjects
Commercial Art
Concrete and Structural Engineering
Draughtsmanship. All branches.
Engineering. All branches subjects

and examinations.
General Education
G.P.O. Eng. Dept.
Heating and Ventilation
Industrial Chemistry
Institute of Housing
Insurance
Journalism
Mathematics
Matriculation

Metallurgy
Mining, all subject,
Mining, Electrical Engineering
Motor Engineering
Motor Trade
Municipal and County Engineers
Naval Architecture
Novel Writing
Pattern Making
Play Writing
Police, Special Course
Preceptors. College of
Press Tool Work
Pumps and Pumping Machinery
Radio Communication
Radio Service Engineering
Road Making and Maintenance
Salesmanship, I.S.M.A.
Sanitation
School Attendance Officer
Secretarial Exams.
Sheet Metal Work
Shipbuilding
Shorthand (Pitman's)
Short Story Writing
Speaking in Pn :c
Structural Engineering
Surveying
Teachers of Handicrafts
Telephony and Telegraphy
Television
Transport Inst. Exams.
Weights and Measures Inspector
Welding
Wireless Telegraphy and Telephony
Works Managers

If you do not see your 011:11 requirements abow, write to us on aty subject. Full particulars free.

STUDY AT HOME IN
YOUR SPARE TIME

EVERY DEPARTMENT IS A COM.
PLETE COLLEGE: EVERY STUDENT

IS A CLASS TO HIMSELF

JOURNALISM
IF YOU ATTEND TO THIS NOW IT MAY MAKE
A WONDERFUL DIFFERENCE TO YOUR FUTURE

Short Story, Novel and Play COUPON-CUT THISOU
Writing. -

TO DEPT. 104, THE BENNETT I
There is money and pleasure in Journalism
and in Story Writing. No apprenticeship, no

COLLEGE LTD., SHEFFIELD.
Please sendme

(free ofaroarsgse)outParticulars line whichpupilage, no examinations, no outfit necessary. Your private advice about J does not apply)
Writing for newspapers, novels or pictures, is
not a gift ; it is a science that can be acquired
by diligent application and proper guidance.
It is the most fascinating way of making PLEASE WRITE IN BLOCK LETTERS
pastime profitable. Trained ability only is
required, we do the training by post. Let us :dam_

T'

tell you about it. Address
DEPARTMENT OF LITERATURE 104
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DUO NICORE

TUNING COILS
have been selected for

THE "STUDENT'S" THREE
for their consistent efficiency, made
possible by the employment of a

high frequency iron core.

The coils are supplied on bakelite
bases, fitted with terminals, thus
simplifying the wiring of the receiver.

BP8O AERIAL COIL Price 6/.

PARLEY (PROP. OLIVER PELL CONTROL, LTD.)
CAMBRIDGE ROW, WOOLWICH, &EAR.

Indispensable to the
Modern Handyman

THE

HOME MECHANIC
ENCYCLOPEDIA

By F. J. CAMM

An up-to-date and comprehensive guide
to the Mechanical, Scientific and Tech-
nical Interests of the day-with expert
articles on Aircraft, Television, Models,
Astronomy, Electricity, Photography,
Chemistry, Woodwork, Motor Cars,
Wireless and Home Cinema.

Over 600 Illustrations.

3/5..,

From all booksellers, or by post from the
publisher, George Newnes, Ltd. (Book
Dept.), Tower House, Southampton Street,
Strand, London, W.C.2.
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LATEST T
An Efficient L.T. Charger
IT would appear that during the last six

months, the demand for reliable low-
tension chargers has shown a marked

increase, and this is, no doubt, due to the
more extensive use of low-tension emergency
lighting systems and the necessity of keeping
car accumulators in a fully charged con-
dition. The demand has introduced several
new types and this week we have received
for test purposes a newly introduced
model from Messrs. T. W. Thompson,
of 176, Greenwich High Road, Greenwich,
S.E.10. In all fairness to the makers, it
should be noted that although the model

ARIA: NEWS
they are replacing the Mercury Rectifier
Type GU5, with a valve of a new design
to be known as the GU50.

The Osram GU50 has characteristics
identical to its predecessor, and can be
employed in all apparatus for which the
GU5 has been specified. As a result of
considerable research, it incorporates many
modifications in design however, which
will improve the reliability factor under
maximum conditions of operation.

This new valve can be recommended with
confidence as a reliable rectifier where an
output up to 250 milliamps per valve (with
delayed switching) is required. It is rated

up to 1,500 volts R.M.S.,
and priced at 25s.

The new Thompson
A.C. charger.

in question is a new addition to their range
of products, the makers are by no means
new to the market as they have been pro-
ducing similar equipment for the last
twenty-five years.

The unit, as the illustration shows, is neat
in appearance, sturdy in construction
and, owing to the perforated metal con-
tainer, provides adequate cooling facilities
for the mains transformer and metal
rectifier. The output is designed for 6 -volt
and 12 -volt cells, the change -over being
made by plugs and sockets. The mainstrans-
former is substantially designed, and will
deliver an output far in excess of that
needed in the unit so that there is little risk
of damage due to an accidental overload.
The latest type of non -valve rectifier is
incorporated and will supply a generous
1 -amp on load. The price of the unit is
35s., and it is guaranteed
for 12 months. The overall
dimensions are gins. by 4ins.
by 4ins.

New Osram Valves
Although not strictly

valves in the accepted sense,
the Tuneray Indicators
recently introduced by the
G.E.C. may be classed in
the valve group. These are
similar to existing models
but have small tubular bulbs
to facilitate mounting in
radio receivers and obviate
the necessity of using a
rigidly held valveholder.
Comparisons in size may be
made by reference to the
dimensioned diagrams on
right. The type numbers are
Y61 and Y62, and they may
be used to replace the Y63 and
Y64 types in all sets already
using the latter. The prices
of these two indicators are
Ss. 6d. each. In addition
the G.E.C. announce that

60.0
MEAN

38.6

29

Osram VMP4G Replaces
VMP4
The G.E.C. also states

that valve type VMP4, the
4 -volt indirectly - heated
variable -mu H.F. Pentede,
is now obsolete. To meet
the requirements of servicing
for receivers in which this
valve was used, the more
recent VMP4G will now be
supplied fitted either with a
5 -pin or 7 -pin base as required.
It 'has been proved in
tests that the VMP4G will

replace the VMP4 with perfectly satis-
factory results, and the removal of the
VMP4 from the market has, therefore, been
deemed quite justifiable.

Y 63
ALSO Y6/

11.1E.I.M. 4E0W OM. ANEW ,liel.11.11.lal.011301.11411M.141111.0.10.141ri

over.

LI1-011.0i 1.1101IMM.O.M.1.11.1.01M. NIMMI-C11 41=1.1 43.11-40411....

1".-- 304

OLD

Owing to pressure on
space, several regular
features have been held

22o

93.0

108.0

_t
30.0

NEW

97-0 MIN.
103-0 MAX.

82-0 MIN.
86.0 MAX.

Dimensioned drawings for comparison purposes, of the old and
new Osram Tuneray indicators.
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HIGH -FREQUENCY COUPLINGS
(Continued from page 88)

resistance is indicated in Fig. 3 by broken
lines. There is one other slight dis-
advantage of the tuned -anode circuit, even
when it is arranged as shown in Fig. 3,
which is that the full voltage of the H.T.
supply is applied between its terminals,
so that if the vanes were to touch a short-
. circuit would result. Provided that a good -
class condenser is used, however, this can
be ignored.

H.F.-Transformer Coupling
The third form of inter -valve coupling

141+
11.

REACTION WINDING

V

H.E. TRANS.

'0003
MED
REACT
COND

is that shown in Fig. 4, and this is in reality
a combination of the other two arrange-
ments. The coupling provided is by means
of an H.F. transformer, the secondary
winding of which is tuned, the primary
being aperiodic, and it is identical in
principle with a standard aerial tuner. In
the present instance it is not possible to use
a three-point wave -change switch, and two
separate on -off switches or a four -point
switch must be used instead, unless a by-
pass condenser is used in the same manner
as in the tuned -anode circuit described
above. The tuned -transformer method of
coupling combines the advantages of both
of the systems previously considered,
besides which, theoretically, it provides a
certain amount of voltage step-up, due to
the secondary winding having a greater
number of turns than the primary. This
additional amplification is not always
realised in practice but the method of
coupling is extremely good when a well -
designed coil is employed. But if a poor
coil is employed it is usual to find that the
receiver is very inefficient at various wave-
length settings, or that reaction control is
very " unsteady." ,

As far as the single -valve, high -frequency
amplifier which we are considering is con-
cerned, it does not matter very much
which of the three types of coupling is used,
provided that the disadvantages and special
points dealt with are borne in mind. On
the other hand, when we come to consider
a receiver having two H.F. stages, the

TUNING position is rather different, and it is best
COND. . for the amateur to avoid using a pair of

tuned -anode circuits, because it is then
6 usually rather difficult entirely to avoid

DET

LE

E WF" self -oscillation, due to the fact that the
Fig. 4.-H.F. transformer coupling is shown here. circuits are too efficient.

SCHOOL BROADCASTING IN WAR -TIME
IN presenting the programme of School

Broadcasts for the Summer Term, 1940,
the Central and Scottish Councils for

t-'chool Broadcasting hope that the various
series will be found of special value in the
difficult conditions which have been imposed
on schools by the war.

Broadcasts have been modified where
necessary both in their content and their
presentation to suit war -time conditions.
For instance, there is now only one Home
Service programme for the whole of Great
Britain, and certain series of particular
interest to Scotland and Wales have had to
be abandoned, but the essential quality
and purpose of School Broadcasting remain
-to provide something which the teacher
himself cannot give, and to supplement the
work of the school on the imaginative side.
In addition, for many children living in
strange surroundings away from their
parents, it has provided a reassuring link
with the outside world. It may not be
out of place to quote the following statement
on the contribution of School Broadcasting
which appears in the English Programme of
Broadcasts to Schools 1939-40, and which
remains true to -day in war -time as it was
in peace time :

School Broadcasting should not be
viewed in isolation. On the one hand
it is a section of general broadcasting ;
on the other it is one of the elements
in modern education. Education is
passing through a stage of rapid develop-
ment ; the boundaries of the school are
receding and, as they recede, the
responsibilities of the teacher increase.
It is the avowed object of the educator
to -day to prepare children for life, both
in work and play; in fact, the.school is

or should be part of life. The teacher
has no longer to be content to instruct
his pupils in classroom subjects ; he is
all the time seeking ways in which he can
link up classroom teaching with life
outside the school. Broadcasting is an
important outside influence on the
development of the child. The teacher
who brings it into the school is drawing
into his service something which is part
of the normal experience of home life
to -day. Moreover, apart from what the
child learns from the broadcasts, he has
his first experience of listening under
guidance. He is likely to spend many
hours of his adolescent and adult life
listening to the radio. The teacher has
a chance of doing something to
train his powers of selection and con-
centration.
During the first term of war -time School

Broadcasting, the B.B.C. Central Council
were trying to interpret the needs of an
audience which as to perhaps 75 per cent.
of its total number was listening under
abnormal conditions, and the B.B.C.
Schools Department, evacuated to a
country house and working under equally
abnormal conditions, executed the Council's
commission with indomitable efficiency.
Gradually normality returned on both
sides. By the end of the autumn terns
fester schools were working in shifts or in
strange buildings and more Heads of
schools were in a position to find out what
the Council were doing and to tell them
what would help them. At the same time
the difficulties of production became less
and the new technique of presentation
(the children lacking illustrated pamphlets

,to refer to) snore assured.

-ELECTRADIX-
SIGNAL GEAR

Morse Keys, Practice Sets, Buzzers, etc.
L.R. SOLO PHONES. The extra
receiver you want on your phone
line. For use with buzzer morse.
A circuit tester with a pocket
cell. Single Earpiece, 40 ohms,
metal hook loop, with cord, 113.
Ditto. D.3 60 ohms, with cord,

-. 2.000 ohms Earpiece, with
1,000 ohms, with cord.

2

L.R. DOUBLE HEADPHONES.
Pilot Signallers 120 ohm. Phones.

pones. All leather headbands with slide
adjustment chin strap and 4ft.

cord. Comfortable 36. Sullivan 120 ohms. aluminium
headbands, 3,9, cords 116 extra.
H.T. BATTERY SUPER-
SEDERS. 85 v. at 6 mia
for H.T. from your 2 -volt
battery, no H.T. batteries.
Tin. x 41in. x 3in. Bakelite
finish. Vibrator and Metal 5=4,
Rectifier, by S. G. Brown. ..
Sale 37,6. Full guarantee. LT
Type 5, for larger sets. Can
be supplied for either 2 -volt, 4-vol . or 6 -volt battery.
Model 10, output D.C. 120 volt. 10 ma, 2 taps, 65/-. Model
20, output D.C. 135 volt, 20 mla, 3 tap , 70/-. VIBRATORS,
012 volt car type, 4 amp.. 10;-
A.1t.P. PETROL ELECTRIC GENERATING SETS

FOR L OUTING AND
CHARGING FOR £16 ONLY.
A 500 -watt, single cyl., 2 -stroke.
water-cooled. self -oiling Stuart
Turner engine : mag. ign.
coupled to 50170 volts. 10 amps.
shunt dynamo, 1,000 r.p.m..

in price. these
are £40 sets ready for immediate

FOR £12. A 150 -watt engine
and dynamo on similar lines but coupled to 25/30 volts.
6 amps, dynamo.
A.C. MAINS CHARGERS.LESDLX TUNGAR
CHARGERS. Two models of
these famous sets. One for 70
volts 6 amps. with meters and
controls. etc.. will handle 100
cells a day, £7:'17'6., Another fine
Tungar for two amps. circuits
with meters and variable volt
controls, 70 volts, 10 amps., for
200 cells, bargain, 212/15.
A.C.'D.C. DAVENSET. Type G.C. House, Garage Wall
Type Charger, 3 circuits, output D.C. 25 volts 6 amps.
Trans. tapped for 15 volt 20 volt, 25 volt. Two indepen-
dent circuits, max. cell capacity 40 radio cells, £6/6.
PHILLIPS Model 1087 with valve for 24 volts 10 amps.
Steel case, £7/10.
DAVENSET A.S.C.4. 4 circuit charger for up to 80 cells.
List Price £32. Four sets of Auto -charge regulators
and indications on panel with switch volt control.
Four circuits of Damp.. 1 amp.. 2 amps., and 2 amps. or
three of 1 amp. 2 amps. and 2 amps., or one of 50 volts
6 amps. Fine steel clad set complete in details that will
quickly earn its cost. £14/10.
D.C. CHARGING OFF D.C. MAINS, £14. Davenset
DC2 steel -cased 200,250 volt charger, large meters. wheel
controls, 2 circuits, 1 amp. and 3 amps., as new. Sale
price £5110. Charging resistances, all sizes in stock.
State load required.
230,230 volts. MAINS CONVERSION UNITS. For
operating D.C. from A.G. mains screened and filtered,
120 watts output, £2/10s.
TELESCOPES. Navy Telescopes, small gun type. 25/-.
MAGNETIC l!in. COMPASS with Plain Scale. Bevel
glass, brass body, Wt.
MOVING COIL MIKES. Torpedo P.M. moving -coil
mike, model T.M., needs no battery, directional correct
frequency response, ideal for P.A. and recording, 55,-.
Table stand. 7/6. Transf.. 7/6. Epoch type ditto, a robust
and handsome P.M. MiC. mike. 35/6: with table stand,
42/6. Transformer, 716.
MIKE FLOOR STANDS, 26in.. 12/6 ; 37in., 15/- ; 48in.,
18/8. POWER ALTERNATORS, B.F.. 50 cycles, 20

741/1. --amps.,ou.1.0tyleltsi,va .5100. Di
cycles.Ditto,

T,.
an15(1107.0

-
RADIO ROTARY CON-
VERTERS, For A.C. Re-
ceivers on D.C. mains to
230 v. A.C. output. In silence
cabinet, with filter. All sizes
in stock from 15 watts up-
wards. 30, 50, 100. 200, 400 and

800 watts : 1 kw.. II
kw., etc. Also battery
operated 50 -watt size
in 12 volts and 50 volts
input. T.V.T. Sets
volts to A.C., 251-
MEGGERS. 100 volts,

200 volts, 500 volts, and 1.000 volts from £6/10s.
RELAYS. Ultra sensitive moving coil
Relay, 1.000 ohms, coil closes circuit on
50 micro amps., 60/-. 2,000 ohms. 5 m.a,
lightweight magnetic Relay, 10/6.
5;- EMERGENCY PAR-
CELS of useful stand-by
electrical and radio repair

material and apparatus, 10 lbs. for 5/-.
Post Free.

Send for 1940 Bargains List "N."

ELECTRADIX RADIOS
218 Upper Thames Street, London, E.C.4.

=Telephone: Central 451l.7
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Commercial
Coil Connections

Details of Terminal Indications for Certain
Popular Coils

WE are continually receiving inquiries
from readers for details of connec-
tions of coils which are not now in

normal circulation, and as we have re-
peatedly pointed out it is not advisable to
try out modern circuits with old Parts. We
have given certain details previously, but as
all issues are out of print we are reprinting
this data. It must be pointed out that
coil connections have never been standard-
ised, as have certain other components,
and thus the fact that a certain coil may
have six terminals doeg not mean anything.
Even the numbering of these terminals
bears no indication to its type or the method
of using it, and thus we may find that one
coil will have terminal number 1 joined to
the grid, whilst another will have terminal 6
taken to the same point.

All -wave Coils
In 1933 the Lissen Four -range coil and

the British General All -wave Tuner were in
common use, and these are very popular
with home constructors. The circuit of the
Lissen coil is given in Fig. 1, and it will be
seen that in this component the various
sections are short-circuited by means of the
self-contained wave -change switch as the
ranges are lowered. The four bands'
covered are from 12 to 38, from 22 to 90,
from 190 to 555, and from 800 to 2,000

Fig. 1.-Circuit of the Lissen 4 -range tuner.

metres, and the coil may be used in a simple
detector stage or as an H.F. coupling coil-
in this case taking the preceding anode to
the coupling condenser in place of the series
aerial condenser. The efficiency of this
coil will not be found so high as modern all -
wave coils, and it is, of course, of much
larger dimensions.

The British General Tuner is of a different
type, having a transfer aerial tapping for
each range, and incorporating the circuit
shown in Fig. 2. In this case the ranges are
14.5 to 40, 32 to 90, 200 to 550, and 900 to
2,000 metres, and for this, as well as the

Lissen coil already mentioned, a standard
.0005 mfd. tuning condenser should be used.
It must be pointed out that several different
types of British General Tuner were pro-
duced .and the reference -letters given in
Fig. 2 may not apply to all of them. The
coil illustrated was used in our All -wave
Unipen receiver described in 1933.

Telsen Variable Selectivity Coil
Another very popular coil of its time, and

one winch is still in common use, is the

i
0003

MFO

AE

.0005
MrD

tar

Fig. 2.-This is the original British general tuner.

Telsen component which had a small self-
contained condenser mounted on top of it -
for aerial tuning purposes. It was known -
as a variable selectivity coil, and the circuit
and connection numbers are shown in
Fig. 3. In some cases it may be found
desirable with this particular coil to include
a fixed condenser having a maximum
capacity of .0003 mfd. across points 4 and
6 to prevent medium -wave breakthrough.
With this coil a separate wave -change
switch has to be employed, and this should
be of the three-point type.

Another Telsen coil about which we still
receive requests is the Type 349-one of
the first miniature screened iron -core coils
to be produced. This has six terminals
only, and they are wired, as shown in
Fig. 4. With this, as with most other coils
described, it is possible to employ a simple

A NEW HANDBOOK

NEWNES
SHORT-WAVE

MANUAL
5/- or 5/4 by post from the

Publishers,

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

Strand, London, W.C.2.

0003
MVO.

Fig. 3.-The popular Telsen variable selectivity
coil.

detector stage or to use them in an H.F.
stage as H.F. coupling components. In
each case the anode takes the place of the
aerial lead.

Band-pass Coils
An early Lewcos coil of interest was the

unscreened bandpass filter, built up round
two small formers mounted on a base in a
" V " formation. This coil also contained
a switch in the base, and tift terminals,
instead of being numbered, bear reference -
letters. These are shown in the circuit in
Fig. 5, and it will be seen that a coupling
condenser has to be employed. This
should be of the non -inductive type having
a maximum capacity of .02 mfd., and if
possible a mica condenser should be
employed. In this particular coil unit the
series aerial condenser is included in the
coil mount and thus, when used as an inter -
valve coil, the anode would be joined to
terminal A direct. This coil is not ideal for
modern conditions owing to the fact that the
wave -range on the medium band is from
235 to 550 metres, and thus it is not possible
to tune down to a large number of popular
stations. Turns can be stripped from the
former, but some difficulty may be experi-
enced in balancing the two windings, and if
this is done then a separate panel -trimmer
should be connected across one of the
condensers to enable the two circuits to be
balanced for distant station work.

Lissen Type LN5101
A screened coil in the Lissen range which

is still popular is type LN5101, but it
must be remembered that this firm has
produced dozens of screened coils and unless
the type number is given on the coil -

Fig. 4.-This is the Telsen type 349 coil.
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COMMERCIAL COIL CONNECTIONS

screening can these reference numbers
cannot be followed. The circuit is shown
in Fig. 6, and the wave -range covered is
from 200 to -550 and from 800 to 2,100
metres. It will be noticed in the circuit
that the reaction condenser is shown
jointed betIveen the anode and the terminal
5, or between terminal 6 and earth, and this
enables a metal panel or an insulated panel
to be used at will. The latter connection is
preferable as it puts the reaction condenser

A

R

Fig. 5.-The Lewcos bandpass coil.

moving vanes direct at earth potential
and this avoids tuning difficulties when
critical reaction adjustments are being
made. If a metal panel is employed and
the condenser is joined between the anode
and. /the reaction winding, in any type of
coil, the condenser must be insulated from
the panel (if this is earthed in the usual way).
otherwise the reaction coil is short-circuited.

Fig. 6.-Lissen type
LN510I coil.
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JOIN NEWNES'
PRACTICAL GROUP !

PRACTICAL MOTORIST
IThe owner -driver's journal which tells you how to jj repair, overhaul, and obtain the best perform- S

ance from your car.
14d.- very Friday.

i PRACTICAL MECHANICS I
1 The only English journal of its type. It deals '- with every branch of Science, Mechanics

T I Invention, Model -Making, Chemistry, Astron- 1
i)

omy, Photography, Television. .

I

7d.-Every Month. i
THE CYCLIST i

The leading weekly for every Cyclist, Clubman, 1
Utility Cyclist, or Tourist.

Join "The Cyclist" Road Club and also take I
advantage of the FREE Insurance offered.

3d.-Evert Wednesday.
LIM11.111.10011411.1).M11.311111.11111.1.0411.i.(14101/0041MINAMi

BABY CABINET 32/6
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Wireless enthusiasts everywhere are becoming increasingly aware of the extra comfort
and convenience that Extension Speakers provide. More and mork homes are being
adapted to "Extension Speaker listening." Why be tied to one-rbom radio ! Your
dealer will be pleased to demonstrate Stentorians which combine an economy of price
with a quality of reproduction that you will readily appreciate. Chassis models
from 19/3. Cabinet models from 21/6. Leaflets sent on application.

len.toilatt
THE PERFECT EXTRA SPEAKER FOR ANY SET
WHITELEY ELECTRICAL RADIO COMPANY LTD. MANSFIELD, NOTTS.

-New TROPHY 8-
At least four stations for every one
received on the usual all -wave set
The war did not stop TROPHY production. At home
and overseas the demand for TROPHYs increases. Andnow a new 8-valver with bandspread tuning and more
refinements, ensuring reliable reception of the World'snews and entertainments. A communication type A.C.
receiver with a continuous wave -range of If) to 550 metres.
unbeatable in performance and value. You are urgedto order now to save. £14:19:6Terms available.
SPEAKER. Matched P.M. cabinet speaker, 46/3 extra.

2 -STAGE RF AMPLIFIER
This new unit with a wave -range of 7-550 metres is
recommended for use with any receiver. Gives
increased range, selectivity, sensitivity and volume.
Bandspread tuning. Easily connected to any set
(battery or mains) where A.C. 200/250 v. -supply is Installed at RADIO ROYAL

Terms available. £7:8:6 eumPe 'sListening
Lugest

Post
Pressavailable. Fully guaranteed.

PETO SCOTT Co.
77 (Pr.20)ft Citye:(letrtkoear,,d,1,,If,00n, E.C.15ise

Ltd'V 41, High Holborn, W.C.I. Tel.: Hol. 3248

Please send now for new TROPHY folder and 1940 Radio List-FREE:

The CLIX range of
Radio plugs is com-
prehensive to the
last degree and
covers every con-
ceivable purpose.

British Mechanical Productions Ltd.,
1, Church Road, Leatherhead, Surrey

26
PAGES

iniimisommur
This unique Handbook

shows the easy way to
secure A M.I.C.E.,

A.M.I.E.E.,
A.M.I.A.E., A.M.I.W.T.,

A.M.I.E.E. and similar qualifico.
tides. WE-, GLIARANTEE-" NO PASS-NOFEE." Details are given of over 150 Diplom.,Courses In all branches of Civil, Mech., Elec.,
Motor, Aero, Radio and. Television En-
gineering, Building, Government Employ-ment, etc. Write for this enlightening Handbook

to -day FREE and post free.
British Institute of Engineering Technology,
909, Shakespeare House, 17, 18, 19, Stratford Pl W.1
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How Old are Your Valves ?
QUERIES regularly received from

readers very forcibly bring home
the fact that many listeners fail to

realise that the valve is not a permanent
part of a radio receiver, and that, apart
from the fact that it gradually deteriorates,
accidents in connecting up or testing a
receiver may very seriously impair the
efficiency and shorten the life of a valve.
The queries in question are :

1.. ' My output pentode glows with a
blue incandescence which varies with the
music. . . ."

2. " I switched on but no signals or hum
came from the loudspeaker. After a few
minutes I raised the lid of the cabinet and
was surprised to see that the pentode was
red-hot. . . ."

The solution to the first query is generally
the fact that the receiver is being operated
without H.T. for a considerable period of
the testing -time whilst the set is being
installed, and the result is that the output
valve has become " soft." In the second
case it eventually transpired in one instance
that no loudspeaker was connected -to the
set, and thus there was no load for the
output valve (a mains pentode). Conse-
quently, owing to the considerable wattage
dissipation from the screen which resulted,
the entire electrode assembly had becoMe
red-hot and the life of the valve was not
only considerably reduced, but less than
half the normal output was obtainable
when the receiver was subsequently correctly
connected up,

A Story and a Moral
Most *Ave manufacturers give a guarantee

of a definite life to a valve, and this means
that when used under correct operating
conditions it should provide for that period,
the anode current, wattage dissipation,
and other characteristics which the makers
state for that particular valve. The care
which is taken at the factory, not only in
assembly but in testing, prevents all but a
very few defective valves from finding their
way into the hands of the listener. Now
and again, unfortunately, a peculiar defect
does enable a valve to pass its factory tests
in spite of some fault, and after only a short
period of use it breaks down. In such
cases, however, the valve makers will
exchange the valve and will examine the
faulty one in order to take precautions
against a similar defect again arising.

Therefore, the listener may be reasonably
certain that when the valve is plugged into
his receiver it will give good service for a
definite period of time. Owing to the
method by which a valve functions, how-
ever, there is a gradual deterioration, or
falling -off in performance. This is so slight
that it is not noticeable and after, say, six
months' use the receiver appears to give
exactly the same performance as when
first installed. The same remarks apply at
the end of the year's use, but by that time,
if a set of brand-new valves of exactly
similar characteristics is used ill place of the
old ones, a remarkable improvement in
performance will be noticed. We do hear
of cases where a constructor proudly boasts
that he has had the same set of valves for
three years, " and they are still as good as

-when I first bought them." Unfortunately,
this cannot be true, as the valve is what
might be called a " perishable " article, that
is to say, from the moment the filament or
cathode is heated something is being used,
and this is not put back in any way, so that
in time they must become " worn-out."

The moral of this is to replace your valves
after the period of life given by the makers,
and you will be richly rewarded, not only
in improved quality, but also in greater
" reach " or, in other words, improved
reception from all stations.

Points to Guard Against
The useful period of life above referred

to may be very considerably shortened if
the valve has become damaged due to
wrong connection, mechanical shock, etc.
Some of the points, although at first
sight do not appear to have any effect on
the life of a valve but which may prove
of great importance, are now given.

In a battery receiver it is essential that
the H.T. be applied whilst the filament is
alight. When trying out a new circuit,
therefore, make quite certain that the anode
circuits are complete if the L.T. is switched
on. Although running the filaments alone
for a few minutes only may not make much
difference, if allowed to glow fcr a long time
the valve may become soft This is because
when the normal anode current is flowing
there is a kind of " cleaning -up " effect
which acts on the residual gases in the
valve envelope, and without this usefUl
effect the degree of vacuum is modified,
with the result that softening takes place,
and in the output valve in particular it is
denoted by the blue glow referred to in the
opening paragraphs.

In a mains receiver it is not usually
possible to run one supply without the
other, but in the event of a broken WT.
supply circuit the same remarks apply.

When first installing a mains receiver, or
when carrying out experiments, take
particular care to plug the valves into the
correct holler. At first it may not appear
to be a very serious matter if the wrong
holder is employed, but a moment's thought
will show that in some cases serious damage
can be done. Take, for instance,''the case
of an A.C. receiver employing a directly -
heated pentode. If an ordinary triode is
plugged into this holder there will be a
positive voltage of_ about 150 to 200
applied to the cathode (the centre pin) with
disastrous results.

Another little-known point relates to
overloading a modern high -slope valve. In
the case of an output pentode of this type
the application of a very large signal will
cause considerable transient anode -voltage
surges, and if an inductive anode load is
being employed these may rise to as much
as five times the steady anode feed voltage.
This may cause what is known as a " flash-
over " inside the actual valve, breaking
down insulation, impairing the vacuum,
and in an extreme case actually causing the
glass envelope to fracture.

Other points, such as incorrect voltages
caused by wrong connection or broken-
down resistances and condensers, will, of
course, occur to the average constructor,
and it should be unnecessary to point out
that short-circuits, either accidental or
intentional, can result in irreparable damage,
both to valves and other components.

EVERYMAN'S WIRELESS
BOOK

By F. J. CAMM
NEW EDITION.

5/- or 5'6 by post from Geo. Newnes, Ltd.
(Book Dept.), Tower House, Southampton Street,

Strand, London, W.C.2.

There's
MONEY FOR YOU

in Radio
We can train you for a well -paid position.

Without interfering with your present occupa-
tion, you can study at home in your spare lime
and become a qualified Radio Engineer.

Radio Electricians, Mechanics, Service
Engineers, Inspectors, Instructors and Tech-
nicians are urgently needed by Radio Firms
and the Government, and the demand for
such men will continue and increase.

There are also excellent opportunities for
spare -time money -making,

Our Home -Study Courses are praised and
recommended by leading Radio Authorities.
Hundreds of students of all ages who are now
in well -paid positions owe their success to our
training. Many of them knew nothing about
radio before they joined our College.

LOOK TO YOUR FUTURE. Even if
you are satisfied with your present position,
you cannot be sure of your future. Safeguard
ourself against misfortune by becoming a
trained man.

If you are liable for Military Service or
wish to join the R.A.F., smo for details of
our new Radio Mechanic's Superhet Course
(write M.S. in top corner of coupon).

POST COUPON NOW and learn how you
can get better pay or profitable spare -Sul(' work.

T. & C. RADIO COLLEGE
FAIRFAX HOUSE (P.A.),

HIGH HOLBORN, LONDON, W.C.I-----------
i (Post in unsealed envelope, xd, stamp.)
I Please send me lice details of your Horne -Study

Radio Courses.

I NAME

ADDRESS
ILI,

A

The R.A.F. still want
RADIO MECHANICS!
" Applicants should have a knowledge of the under-

lying principles of superheterodyne circuits."
SUNDAY TIMES.

This vital and topical knowledge is available in
one concise volume --a book which, says " Practical
Wireless," gives. all the information necessary
fora complete understanding of the superheterodyne
receiver "-a book which makes every detail of the
subject clear --a book which is essential to every radio
me oh anic-

The

SUPERHETERODYNE
RECEIVER by ALFRED T. w urrs 4/6

We also publish

SHORT - WAVE RADIO

net.

By J. IL REYNER 10;6 net.
A comprehensive survey of the available data con-
cerning short waves and of the practical methods
of their use in radio and television transmission:
It is profusely illustrated and an invaluable
companion to the author's standard work :

MODERN RADIO.
COMMUNICATION

VOLUME I 7/6 net.
Sixth Edition

" Takes its place among the most important of
elementary textbooks for serious students of radio
communication." WIRELESS WORLD.

" This standard work is commended to all students
of engineering seeking up-to-date and com-
p
Trehensive

review of the subject." JOURNAL OF
HE JUNIOR INSTITUTE OF ENGINEERS.

VOLUME II 7,6 net.
Third Edition

" Can be well recommended 'as a textbook for the
student, and a useful reference book for the radio
engineer." INSTITUTE OF ELECTRICAL ENGINEERS'
STUDENTS QUARTERLY JOURNAL,

"It is a thoroughly good book for the job in view,
and it should maintain its well deserved popularity."

T. & R. BULLETIN.

PITMAN`Parker StKingswayWC2
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Often tow Vticuiitan
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).

Steps to Quality -1
SIR, Several points seem to require

explanation in the article on a new
receiver by Mr. Hunt in your issue of
March 16th. The third valve is stated to
have an anode voltage of 120. As the
cathode is about 35 volts above earth there
is an effective anode voltage between anode
and cathode of 85. As the grid of this
valve is 25 volts positive to earth, the
cathode being 35 volts positive, there is a
grid -bias of 10 volts negative. But the
makers' curve for the MFIL4, the valve
specified, show the anode current, with
85 volts H.T., as dropping to nil at about
6 volts grid -bias. How will there then be
appreciable anode current with 10 volts
bias ?

Allowing for normal losses, the peak audio -
frequency volts required to load fully the
output valve, necessary on the grid of the
third valve, will be two or less. This being
so, it is difficult to see any necessity for
10 volts grid -bias. Also, as the output
valve is evidently to work normally, and
not as part of a Class B or Q.P.P. arrange-
ment, why should the receipt of a signal
increase its anode current ?-A. 0.
GRIFFITHS (Hope).

Steps to Qua!ity-2

SIR,-I
have built up the amplifier

described in your March 16th issue by
Mr. N. A. B. Hunt, exactly in accordance
with the circuit there specified, and feel
sure your readers will like to know how
pleased I am with the results, both on radio
and on records.

As a seeker after quality reproduction, I
have tried every other form of quality
circuit and can state that this latest form
of direct -coupled amplifier is easily the best.
The most striking feature, in my opinion,
is the response to the upper audio -fre-
quencies while retaining the smoothness
and beauty of the original Performance.
The speaker I am using reproduces fre-
quencies up to 15,000 cycles, so that there
is no question as to the frequency -range
am getting. Bass notes are also exactly in
proportion, and transients are simply
amazing.

As regards the detector stage, I am using
a Tungsram D.418 diode in place of the
crystal and valve arrangement mentioned
in the article, and can confidently recom-
mend this to anyone who contemplates
making up the amplifier, as it will take a
smaller input than the usual type of
diode.-.T. CLARKE (Worcester).

Amateur Co-operation
QIR,-Other readers may be interested in
N.-1 my 9 me/s log of stations recently
received on an 0-v-2, home -built, with an
antenna 44ft. long and lift, high, running
W. to E. :

TAP, PCJ, CSW7 (Lisbon), YUC, EAQ,
CR7BE (Lourenco Marques), VLQ, VUD2,
KZRH (Manila), JZL (Tokio), OFD (Lahti),

HAT4, TPB11, and several Americans,
including WGEO, WGEA, WCAB, WBOS,
and WRCA.

I am 16 years of age and have been a
reader of your interesting and helpful paper
for the past six months. I should very
much like to correspond with any S.W.L.
in England or -U.S.A.-DENNIS HOWARD
(Dorking, Surrey).

The Radio Engineer's Notebook
a few weeks since I wrote to

you but would like to thank you now
for helping me to get into touch with my
friends whose addresses I didn't know.
With the help of " Thermion's " column I
did indirectly hear from them. As usual,
every week my wife forWards me my copy
of PRACTICAL WIRELESS, which is always a
godsend, being out of touch with the
practical side, but with the help of P.W."
the theory still continues. I, like many
more, I hope, are delighted with your new
series of Radio Engineer's Handbook."
I have got all my pages up to date and am
sure it's going to be the finest scrapbook I
ever made up. I look forward every week
to sticking the new issue in. In the
Services now I'm hoping to become a
signaller and find the pages, as well as
" P.W.," very helpful. My morse is
coming on splendid, and the metre and
frequency chart are very helpful, so you can
guess how I enjoy working out the formulae
with its help.-G. HAZLEWOOD (R.A.
Barracks, Somewhere in England).

PROBLEM No. 395
PLR IS had a four -valve battery receiver

which gave very good results. One
night whilst listening to'a distant station it
suddenly grew weaker, and in spite of retuning
he found he conk! not obtain any signals. He
decided to examine the set on the following
day, and when he switched on to do so, he was
surprised to find that the set worked quite
well again. A fter about half an hour, however,
signals again faded away into inaudibility.
What was wrong ? Three books will be
awarded for the first three correct solutions
opened. Entries must be addressed to The
Editor, PRACTICAL WIRELESS, George Newnes,
Ltd., Tower House, Southampton Street,
Strand, London, W.C.2. Envelopes must be
marked Problem No. 395 in the top left-hand

i corner and insist be posted to reach this
office not later than the first post on Monday,
April 11th, 1940.

Solution to Problem No. 394
Barlow overlooked the fact that without an output

filter circuit the H.T. would have to flow through the
extension wires, and thus the voltage eventually
reaching the anode was too low to permit the output
valve to operate properly.

The following three readers successfully solved
Problem No. 393 and books have accordingly been
forwarded to them : R. Poole, 47, Russell Road,
Gravesend: Kent ; C. Scott, 49, Springfield Road,
St. Leonards-on-Sea. Sussex : C. A. Russell. :in, Mill
Street, Maidstone, Kent.

April 13th, 1940

Midget Receivers

S', -A short time ago reference was
made in your columns to the question

of designs for " pocket " receivers. Now
that 1.4 volt valves-which can be operated
from dry cells instead of an accumulator-
are being manufactured by British firms.
the design of small battery sets should be
a practical proposition. Previously, the
accumulator and H.T. battery occupied
more space than the receiver itself, but with
midget batteries available for both H.T. and
L.T. this is no longer the case. An inter-
esting portable set (the " Pocket Two ")
was described in your issue of December
23rd last, and many readers might like to
see a re -designed version of this set, using
1.4 volt valves such as the 1E4G and
1G6G. As there would be two low -
frequency stages ample headphone volume
would be available.

Small air -spaced condensers and plug-in
coils could be incorporated to make the set
suitable for short-wave and medium -wave
reception. The receiver, headphones, bat-
teries and a throw -out aerial might easily be
fitted in a case about the size of a gas -mask
box. .

If a midget portable could be produced
and sold by some firm, both in kit form and
ready for use, it would appeal not only to
the home -constructor but to many of those
who, especially in war -time, have no
facilities for building their own apparatus.
In the United States several companies
advertise kits of parts for experimental
receivers and offer to supply the sets wired
and tested for a small additional charge.
Services of this kind might prove popular
in this country.

The midget portable could also be sup-
plied in a special tropical finish for use
abroad or at sea. In this connection it is
interesting to note that some months ago
a Chicago firm commenced production of a
portable superhet " Communications " re-
ceiver, using 1.4 volt tubes, and intended
to provide headphone or loudspeaker
reception with only 90 volts H.T. The
receiver is described as being suitable for
amateur transmitters, short-wave listeners,
and Army/Navy/Air Force communications.
It would seem that if our British manu-
facturers could produce a set of this kind
it would meet with a satisfactory response
in home and Empire markets. Providing
the price was competitive, a receiver of this
type should be an important factor in the
present drive for increased exports of
electrical and radio apparatus.-- A LAN
CLARKE (Rossendale).

Correspondents Wanted

THE following readers are desirous of
corresponding with others on the

subjects mentioned :
C. MERRETT, of 26, Port Street, Evesham

Worcester-in connection with the corn
parison of results obtained on a home
assembled New Times. Sales " S.G. Band
spread 4."

A. C. POLLARD, Ships Hotel, Eas
Grinstead, Sussex-with a reader of abou
his own age (16) who is interested in all
wave work. He will reply to any letter
sent from any part of the world.

D. CLIFF, 41, Woodfield Avenue, Penn
Wolverhampton -a member of th
B.L.D.L.C., who wishes to contact anothe
member in his district.

G. BUTLER, Trent Farm, Newton Solney
Burton-on-Trent-who wishes to exchang
short-wave logs with other readers.



April 13th, 19 40 PRACTICAL WIRELESS 105

?RACTICAL POINTERS
Improving Reaction Control
IT is often rather annoying when operating

a not -too -powerful receiver to find
that if the set is to be kept in its

most sensitive condition the reaction knob
must be used practically simultaneously
with the tuning condenser. This state of
affairs generally points to a badly -arranged
reaction circuit-wrong size or position of
windings, unsuitable capacity in reaction
condenser, etc., but in most cases a cure
can be effected very easily. All that one
need do is to connect a resistance in series
with the reaction winding. The resistance
must be non -inductive, of course (a metal-
lised one is most convenient) and its value
will lie between 100 and 500 ohms. The

4

one coil, but it shoui be emphasised that
the ratio of maximum to minimum capacity
is more important than the maximum
capacity alone. For instance, a .0001 mfd.
(maximum) condenser with a very low
minimum in the region of, say, 2 micro-
microfarads, will cover a wider wave-
length range than a .00015 mfd. condenser
with a high minimum capacity. The
former condenser will also prove to be
much more efficient than the latter, be-
cause efficiency is always highest on any
wavelength when the tuning circuit is
made up of the greatest possible inductance
and the least amount of capacity. It is
therefore always advisable, when buying
a variable condenser for short-wave work,

to choose it not only by its
maximum capacity, but also
by its minimum. The latter
figure is not stated by
makers of poor quality com-
ponents, but these should be
avoided at all costs, for they
are definitely not worth
while.

RCMRINS",

Fig. I.-Providing an artificial centre -tap on
winding of a mains transformer.

best value will depend upon the characteris-
ties of the receiver and must be found by
trial. When a resistance in excess of about
250 ohms is used it might be necessary to
employ a reaction condenser of higher
capacity than before.

A Mains Transformer Tip
A non -technical reader was in difficulties

the other day because he wished to build
a mains receiver from certain components
which he had. Most of these were per-
fectly suitable, but he was very perturbed
to find that the 4 -volt winding of his mains
transformer was not centre -tapped. He
was considering the possibilities of dis-
mantling and rewinding it, but
wrote to us first. We explained
to him that exactly the same
effect as centre -tapping would be
obtained by connecting a potentio-
meter or centre -tapped resistance
across the 4 -volt
terminals a s
shown diagram-
matically in Fig.
1. In the endhe made a
centre - tapped
resistance from
a strip of fibre
and 3 yds. of
26.gauge Eureka
resistance wire.
As the wire was
bare it was
wound on the fibre along with a length
of thread to insulate the turns one from
the other. A tapping was taken after
winding on half the wire by making a
small loop. The resistance was 8 ohms
and so only consumed the negligible current
of half an ampere. The constructional
details are given in Fig. 2.

Tuning Condensers
The- best capacity for aerial tuning

condensers depends to a certain extent on
the wavelength range required from any

.4
TA p

2y0

When an M.C. Speaker
is an Advantage
Most radio amateurs are

the heater under the impression that
the reproduction from their
sets is bound to be improved

by using a moving -coil speaker in place
of one of the older " cone " type. Whilst
this is true when the set is a really good
one designed on modern lines and having a
fairly generous output, it is often very
wide of the mark where an old receiver is
still in use. The fact is that the moving -
coil speaker is much .more sensitive to
certain notes and giVes a far more correct
impression of the set's performance: On
the other hand, the core or balanced.
armature speaker often tends to " correct "
the set and gloss over its defects. This
explains why many listeners consider that
a moving -coil is not so good as their old
speaker. Before buying a moving -coil for

M'REAC.,

DA
PVi'VG

Fig. 2.-The construction of the resistance used in

RESISTAPic
Pops -

FIBRE

Fig. I is shown here.

an oldish set it is therefore advisable to
try it on the set to make sure that the
latter can do justice to it.

Reserve your Copy of
THE

RADIO TRAINING
MANUAL

See Special Announcement on Page 89.

* WE SUPPLY
on most favourable terms
an well known Sets,
Speakers, Valves, etc.,
domestic Electric Equip -
moot. All ear, paid.
CASH OR C.O.D. ORDERS

SENT BY RETURN.

LEARN CODE
AT HOME!

Candler Trained Operators have
no difficulty in quickly securing

Good Positions
The Candler system of CODE TRAINING
was devised for those who have entered
or intend to enter the commercial side of
telegraphy, the Services, or who take a
real interest in Amateur Radio work.
It is not worth your while sending for the
Free " Book of Facts " if you only want a
" smattering " of knowledge. If you are
in earnest you will gain from your
enquiry.
JUNIOR Scientific Code Course for
beginners. Teaches all the necessary code
fundamentals scientifically.
ADVANCED High -Speed Tele-graphing for operators who want to increase
their w.p.m. speed and improve their technique.
TELEGRAPHTOUCH-TYPEWRITING for
those who want to become expert in the use of
the typewriter for recording messages.
Courses supplied on Cash or Monthly Payment terms

mrimm....mrmormloC OUPON sums
Please send me without obligation, the Candler

"Book of Facts"

SA ME

ADDRESS

Post Coupon in ld unsealed envelope to London Adanayer
k5.L.0.), 121, KINGSWAY, LONDON, W.C.2.

CANDLER SYSTEM CO.
Candler System Co., Asheville, North Carolina,U.S.A.

UP - TO - DATE RADIO !
WRITE FOR PRICE LIST

AND FULL PARTICULARS OF

ARMSTRONG
QUALITY CHASSIS

ON EASY TERMS
MODEL SS10-"SUPERHET-
STRAIGHT" 10 -valve High Fidelity
Radiogram chassis. Ali -wave, incor-

porating 2 independent cir-
cuits, Superheterodyne and
Straight, having R.P. pre-
amplifier, R.C. coupled push-
pull Triode output capable
of handling 8 watts.
CASH PRICE 513.4.0 or
45f WITH ORDER and

10 monthly Doi-
naents of 23,.

LONDON RADIO SUPPLY COMPANY
(Evacuation Address)

"WINDER," ARDINGLY RD., BALCOMBE, SUSSEX

I Booksellers to the WorldFOYLES
New and secondhand books on Wireless

and every other subject.
113-125, CHARING CROSS RD., LONDON, W.C.Z.

Telephone Gerrard 5660 (16 lines)

FREE ADVICE BUREAU
COUPON

i This coupon is available until April 20th,
1940, and must. accompany all Queries and

Hints.
PRACTICAL WIRELESS 13/4/1940.
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BLUEPRINT SERVICE
PRACTICAL WIRELESS

Date of Issue.
CRYSTAL SETS

Blueprints 6d. each.

No. of
Blueprint

1937 Crystal Receiver .. - PW71
'the ",Junior " Crystal Set .. 27.8.38 PW94

STRAIGHT SETS. Battery Operated.
One -valve: Blueprints, 1s. each.
All -Wave Unipen (Pentode) .. PW31A
Beginners' One-valver . 19.2.- 38 PW85
The " Pyramid " One-valver (HF

Pen) 27.8.38 PW93
Two -valve : Blueprint, Is.
The Signet Two (I) & LF) I .. 24.9.38 PW76

Three -valve : Blueprints, is each.
Seleetone Battery Three (D, 2 LF

(Trans))
Sixty Shilling Three (D, 2 Li

(RC & Trans))
:Leader Three (SG, D, Pow) .. 22.5.37
Summit Three (HF Pen, 0, Pen)
All Pentode Three (HF Pen, D

(Pen), Pen) .. 29.5.37
Hall -Mark Three (SG, D, Pow) ..
Hall -Mark Cadet (D, LF, Pen (RC)) 16.3.- 33
F. J. Canines Silver Souvenir (HF

Pen, D (Pen), Pen) (All -Wave
Three) ..

Cameo Midget Three (D, 2 LF
(Trans)) ..

1936 Sonotoue Three -Four (HF
Pen, Hi, Pen, Westector, Pen)

Battery All -Wave Three (D, 2 Li
(RC))

The Monitor (HF Pen, D, Pen) ..
The Tutor Three (HF Pen, D, Pen)
The Centaur 'three (SG, D, P)
F. J. Canines Record All -Wave

Three (HF Pen, D, Pen) ..
The " Colt " All -Wave Three (D,

2 LF (RC & Trans)) ..
The " Rapide " Straight 3 (D,

2 LF (110 & Trans))
F. J. Camm's Oracle All -Wave

Three (HF, Det., Pen) ..
1938 " Triband " All -Wave Three

(HF Pen, D, Pen)
F. J. Caitlin's " Sprite " Three

(HF Pen, 1), Tet)
The " Hurricane " All -Wave Three

((SO, 1), Pen), Pen)
F. J. Canines " Push -Button "

Three (HF Pen, D (Pen), Tet)
Four -valve : Blueprints, Is. each.
Sonotone Four (SO, 1), LF, P)
Fury Four (2 SO, D, Pen)
Beta Universal Four (SG, I), LF,

CI. 13)
Nucleon Class B Four (SG, D

(SO), Li, Cl. B)
Fury Four Super (SG, SG, D, Pee)
Battery Hall -Mark 4 Pen,

D, Push -Pull) ..
. F. J. Camel's Limit " All -Wave

Four Pen, D, LF, P) 26.9.36
" Acme ' All -Wave 4 (HF Pen, D

(Pen), LF, Cl. B) .. 12.2,38
The " Admiral " Four (HF Pen,

HF l'en, ll, Pen (RC)) 3.9.38

Mains Operated

Two -valve : Blueprints, ls. each.
A.C. %win (1) (Pen), Pen)
A.C.-D.C. Two (SG, Pow)
selectoue A.C. Radiogram Two

POW)

Three -valve: Blueprints, Is. each.
Double -Diode -Triode Three (Hi

Pen, DOT, Pen)
lit. Ace (SG, 1), Pen)
A.C. Three (SO, D, Pen) ..
AA:. leader (HF Pen, 1), Pow)
lit, Premier (HF Pen, D, Pen)
Unique (Hi' Pen, D (Pen), Pen)..
Armada Mains Three (HF Pen, 1),

Pen) ..
F.J.Carom's A.C. All -Wave Silver

Souvenir Three (HF Pen, D, Pen)
" All -Wave " A.C. Three (I), 2

LF (RC))..
A.C. 1936 Semitone (HF Pen, HF

Pen, Westector, Pen) ..
Mains Record All -Wave 3 (HF

Pen, I), Pen) .

Fear -valve : Blueprints, Is. each.
A.C. Fury Four (SO, SO, I), Pen)..
A.C. Fury Four Stiper(SG, SG, 1),

Pen) .. ..  .
A.C. Hall -Mark OH' Pen,

Busb.iaull) - . 
Universal Hall -Mark (HF Pen, I),

Push -Pull) ..  

PW10

PW34A
PW35
P11'37

PW39
PW41
PW48

13.4.35 PW49

- PW51

- P\1'53

- PW53
PW61

21.3.36 'PW62
14.8.37 PW64

31.10.36 PW69

18.2.39 PW72

4.12.37 PW82

28.8.37 PW7S

22.1.38 PW84

26.3.38 PW87

30.4.38 PW89

3.9.38 PW92

1.5.37
8.5.37

I'W4
PW 11

PW 17

PW34B
PW34U

PW46

PW67

PW83

PW90

SUPERHETS.

B attery Sets : Blueprints, Is. each.
£5 Superhet (Three -Valve) 5.6.37
F. J. Camm's 2 -valve Superhet
Mains Sets : Blueprints, is. each.
A.C. £5 Superhet (Three -valve) ..
D.C. £5 Superhet (Three -valve) ..
Universal £5 Superhet (Three -

valve) ..
F. J. Camm's A.C. Superhet 4 ,. 31.7.37
F. J. Carom's Universal £4 Super -

het 4
" Qualitone " Universal Four .. 16.1.37
Four -valve : Double -sided Blueprint, Is. 6d.
Push Button 4. Battery Model .

Push Button 4, A.C. Mains Model 20.10.38

SHORT-WAVE SETS. Battery Operated.
One -valve : Blueprint,
Simple S.W. Que-valver 23.12.39
Two -valve : Blueprints, Is. each.
Midget Short-wave Two (1), Pen)
The " Fleet " Short-wave Two

(D (HF Pen). Pen) ..
Three -valve : Blueprints, Is. each.
Experimenter's Short-wave Three

(SG, 0, Pow) ..
The Prefect 3 (D, 2 Li (RC and

Trans)) .

The Band -Spread S.W. Three
(IIi Pen. D (l'en). Pen) ..

PORTABLES.

Three -valve : Blueprints, Is. each.
J. Camel's ELF Three -valve

Portable (HF Pen, D, Pen) ..
Parvo Flyweight Midget Portable

(SG, 0, Pen) .. .. 3.6.39

Four -valve Blueprint, ls.
" Imp " Portable 4 (D. LF, LF

(Pen)) ..

PW40
PW52

PW43
PW42

PW44
PW59

PW60
PW73

rw95

PW88

- PW38A

27.8.38 PW91

1.10.38

MISCELLANEOUS

Blueprint, Is.
S.W. Converter-Adaptor (1 valve),

PW30A

PW63

PWC8

PW65

PW77

PW86

PW48A

AMATEUR WIRELESS AND WIRELESS MAGAZINE
CRYSTAL SETS.

B lueprints, 6d. each -
Four -station Crystal Si" . . . 23.7.38 AW427
1934 Crystal Set .. .. -- A\V444
150 -mile Crystal Set - A W45i)

STRAIGHT SETS. Battery Operated.

One -valve : Blueprint, Is.
B.B.C. Special One-va I V 0 r . . - AW387

Two -valve ; Blueprints, is. each.
Melody Ranger Two (D, Trans) .. - AW388
Full -volume Two (SO (let, Pen) .. - AW392
Lucerne Minor (D. Pen) .. .. - AW426
A Modern Two-valver :. .. - WM409

Three -valve : Blueprints, ls. each.
£5 5s. S.G.3 (SC., 0, Trans) .. - AW412
Lucerne Ranger (SO. I) Trans) .. - AW422
£5 is. Three : Or Luxe Version

(80, 1), Trans) .. .. .. 19.5.34 AW435
Lucerne Straight 'Three (0, RU.

Trans) .. .. . - A 31437
Transportable Three (SG. I), Pen) - 1111271
Simple -Tune Three (SG. D. Pen) June '33 W11327

PWIS Economy -Pentode Three (SO, D,
Pen) .. .. .. .. Oet, '33 W31337

PW31 W.M." 1934 Standard Three
PW19 (SO, P. Pen) .. .. .. - WM351

£3 3s. Three (SG, D. Trans) .. Afar, '34 WM354
1935 £6 6s. Battery Three (SG,

I), Pen) .. .. .. .. - WA1371
PW23 PTP Three (Pen. D, Pen) .. - WM389
PW25 Certainty Three (SG, D, Pen) .. - WM393
PW29 Minitube Three (SO, D, Traits) .. Oct. '35 WM396

7,1.39 PW35C All -Wave Winning Three (SO, 0,..- PW35B Pen) .. .. .. -
VP136A Four -valve : Blueprints, ls. ed. each.- pwgg 65s.

2HF F
ur ((

2 SG.
SG, D,

D. Pen)
RE. Trans)

.

.. -Foour. -- pw50 Self-contained Four (SG, D, Li,
Class B) .. .. .. Aug. '33- pivot Lucerne Straight Four (SG, D,
LF, Trans) .. .. .. -- pw56 £5 5s. Battery Four (HF, 0,2 LF) Feb. '35

The H.K. Four (SG. SO, D. Pen) -- PW70 The Auto Straight Four (HF Pen,
HF, Pen, DDT, Pen) .. .. Apr. '36 WM404

- PW20 Five -valve : Blueprints, Is. ed. each.
Super -quality Five (2 HI', D, RC,- PW341) Trans) .. .. .. .. - WM320
Class B Quadradyne (2 SG, D, LF,- p1V45 Class B) .. .. .. WM344
New (lass B Five (2 SG, D, Li,- PW47 Class B) .. .. .. .. - W31340

W51400

These Blueprints are drawn full size.
Copies of appropriate issues containing descrip-

tions of these sets can in some cases be supplied at
the following prices which are additional to the cost of
the Blueprint. A dash before the Blueprint Number
indicates that the issue is out of print.

Issues of Practical Wireless... 4d. Post Paid
Amateur Wireless ... 4d.
Wireless Magazine 113 ,.
The index letters which precede the Blueprint

Number indicates the periodical in which the des-
cription appears : Thus P.W. refers to PRACTICAL
WIRELESS, A.W. to Amateur Wireless. W.M. to
Wireless Magazine.

Send (preferably) a postal order to cover the cost
of the blueprint, and the issue (stamps over 6d.
unacceptable) to PRACTICAL WIRELESS Blueprint
Dept., George Newnes. Ltd.. Tower House, South-
ampton Street, Strand, W,C.2.

Mains Operated.
Two -valve : Blueprints, 1s. each.
l'on,oeiectrie Two (I), Pen) A.C.
Economy A.C. Two (D, 'Trans) A.C.
Unicorn AE.-D.C. Two (0, Pen)
Three -valve : Blueprints, le. each.

-Home Lover's New All -Electric
Three (SG. 0, Trans) A.C.

Mantovani A.C. Three (Hi' Pen,
D, Pen) .. .

£15 15s. 1936 A.C. Radiogram
(Hi', D, Pen) . Jan. '36

Four -valve : Blueprints, is. ed. each.
All Metal Four (2 SO, D. Pen) ...htly '33
Harris' Jubilee Radiogram (Hi'

Pen -1). T.F. P) May '35

SUPERHETS.
Battery Sets : Blueprints, ls. ed. each.
Rodent Super Senior -
'Varsity Four Oct. '35
The Request All -Waver Jane '36
1935 Super -Five Battery (Superhet) -
Mains Sets : Blueprints, is. ed. each.
Heptode Super Three A.C. May '34
" W.M." Radiogram Super A.C. -

PORTABLES.
Four -valve : Blueprints, is. 6d. each.
Holiday-c

Family Portable (HI', 0, RC,
1T 11T'rta,.9.Inc))F. Portable (2 SO,

T Port a id, (SO, D, 2 Yraiis):1

AW4O3
WM286
WV 11394

AW383

WA1374

WM401

WM329

WM386

WM:75
WN1:19.",
\V \1407
01:;:d

WM359
W 31566

A11'393

AW-147

1111.;61
W)1::r7

SHORT-WAVE SETS. Battery Operated.
One -valve : Blueprints, ls. each.
.8.W. One-valver for Ainerha .. 15.111.38 AWL!'
Rome Short -Waver - AW.1.52
Two -valve : Blueprints, ls. each.
Ultra -Short Battery Two (SG, (let,

Pen) Feb. '36 W1I402
Home-made Coil Two (D. Pen) - AW440
Three -valve : Blueprints, ls. each.
World -ranger Short -wove '3 (0,

RC, Trans) - AW355
Experimenter's 5 -metre Set (D,

Trans. Super-regen) 30.6.34 A W438
The Carrier Short -waver (SG,D,P)July '35 W31390
Four -valve : Blueprints, Is. ed. uch.
A.W. Short-wave World-beater

(HF Pen. D, RC, Trans) - AW436
Empire Short -waver (SG, I), lit.

Trans) .. WM313
Standard iour-valve Short -waver

(511, .1), P).. 22.7.39 W313S3
Superhet : Blueprint, ls. 6d.
Simplified Short-wave Super . ;Nor. '35 W313317

Mains Operated.
Two -valve : Blueprints, ls. each.
Two -valve Mains Short -waver (1),

L'en) A.C. .. 13.1.40 AW4:43
" 1\.111." Long -wave Converter - WM3S0
Three -valve : Blueprint, Is.
Emigrator. (SG, 1), Pen) A.C. - W31352
Four -valve : Blueprint, ls. 6d.
Standard Four -valve A.C. Short-

waves (SO, 1), RC, Trans) - W.11391

MISCELLANEOUS.
S.W. One -valve Converter (Price -

AW370 Enthusiast's Power. 'Amplifier (1/6) -
AW421 Listener's 5 -watt A.C. Amplifier

(1/6) .. -
WM331 Radio Unit (2v.) for WM392 (1,1-)1ov. '35

Harris Electrogram battery sin-
wm350pilfer (1/-) . -
WS1381 De Luxe Concert A.C. Eleetro-
wm84 gram (1/-) Mar. '36

New style Short-wave Adapter
(1/-)

Trickle Charger (6(1.)
Short-wave Adapter (V-)
Superhet Converter (1)-)
B.L,D.L.C. Short-wave Converter

(1-/-) - May '36
Wilson Tone Master (1/-) .. June '36
The WM., A.('. Short-wave Con-

verter (1/-) -

AW329
WM381

WM392
WM398

W31399

WM403

W11.1388
AW462
AW456
AW451

WM405
WM406

1'01403
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In reply,
tirt:/yiur ietter

Using Headphones
" Is it possible to use a pair of earphones

of the value of 50 or 60 ohms with a one -
valve set, without spoiling the earphones ? "
-D. W. H. D. (Downderry, Cornwall).
--rAE low -resistance phones would be

wound with fairly heavy gauge wire,
and thus there would be less risk of spoiling
them than there would be of spoiling normal
high -resistance models. The main point,
however, is that the low -resistance windings
will not offer sufficient load to the single
valve to enable an appreciable output
to be obtained. You should remember
that the signal is developed across the
load which is included in the anode circuit,
and 2,000 ohms should be considered the
minimum resistance for satisfactory signal
strength. You can use your phones, how-
ever, by obtaining an output transformer
of the step-down type, having a ratio of
about 10 to 25 or 1.

Magic -eye Tuner
" I have a commercial superhet, which

although not of recent make, works very
well and I am quite satisfied with it. I
should like, however, to provide one of the
magic -eye tuners and I understand that
these may be bought separately and fitted
to any set. Could you give me a diagram
showing how to wire the device in my
particular model ? I suppose a special
mount may be obtained for the tuner."-
G. T. (Reigate).

THE magic -eye is a small device exactly
similar to an ordinary valve and may

be mounted in a standard valveholder.
This will have to be mounted on a metal
bracket so that the valve is disposed
horizontally, as the tuning device is viewed
on the end or top of the valve. The
anode and target are fed from the H.T.
positive line (which you will have to find
in the receiver) and the grid is fed through
a decoupling resistance from the A.V.C.
line, which you will also have to locate.
There is a question as to whether the
mains transformer in the set will deliver
sufficient extra current for the heater.
circuit, and if not, a separate heater
transformer would have to be provided.

Cutting Out a Stage
" I have a four -valve battery short-wave

set with H.F., Detector, L.F. and pentode
stages. I find that when wearing phones
the signals are far too loud for comfort
and I should like to make arrangements
to include the phones in the L.F. stage
without seriously upsetting the wiring as I
have never made a set and am not keen on
starting in case I upset the performance.
What do you suggest ? "-L. C. W. (Lame).

IF the receiver is a standard transformer -
coupled arrangement you could quite

easily add phone connections by connecting
a 1 mfd. fixed condenser to the anode
of the L.F. valve and then connecting
phones between the other side of this
condenser and the earth- terminal. The
only point is that there may still be signals
audible if a speaker is left connected to

We wish to draw the 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 ou general wireless scatters.
We regret that we cannot, for obvious reasons-

(1) Supply circuit diagrams of complete
multi -valve receivers.

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

(3) Suggest alterations or modifications to
commercial receivers.

(4) Answer queries over the telephone.
(5) Grant Interviews to querists.
A stamped addressed envelope must be

enclosed for the reply. All sketches and
drawings which are sent to us should bear
the name and address of the sender.

Requests for Blueprints must not be enclosed
with queries as they are dealt with by a
separate department.
Send your qutiries to the Editor. PRACTICAL WIRELESS,
George Newnes, Ltd., Tower Rouse, Southampton Street,
Strand, London, W.C.E. The Coupon must be enclosed

with every query.
LINIMMINEWN=0.1,4MMO.M.10=1.1111111.1041041401/00.11MIN

the output stage, but this could be avoided
by inserting a simple on/off switch in the
filament circuit of the output valve.

Push-pull Detector
" I am interested in Circuit No. 16 in

your book Sixty Tested Wireless Circuits,'
but do not wish to make my own coil.
Could you recommend any good make of
commercial coil which I could use for the
purpose ? "-S. D. ( Warrington).

UN FORTUNA,TELY the special arrange-
ment employed in the circuit in

question calls for a centre -tapped reaction
winding which may be varied in its position
relative to the grid winding. There is no
such coil commercially produced and you
must therefore ill this case make up the
coil yourself. It is not possible to make
use of a differential reaction condenser
or any similar split component as the
anodes must be fed with H.T.

Needle Scratch Filter
" I have converted my set into a radio-

gram which gives quite good results except
for a rather prominent emphasis of the
scratch of the needle. Is there any way
of eliminating this without affecting quality
of musical reproduction ? "-D. R. (Melton
Mowbray).

IT is a simple matter to fit a tone -control
in the form of a scratch filter to

eliminate the noise. It is important to
bear in mind, however, that this will affect
all frequencies at the resonant point cut
off by the filter. There are various types
cutting off at frequencies from 3,500 up
to 5,000 cycles or so. Generally speaking,
they consist of a choke and condenser, or
combination of these parts and suitable
components may be obtained from Messrs.
Bulgin. (See also page 96).

Reflex Circuit
" I have been talking to one of the old

experimenters, and he has told me that I
should try a reflex circuit if I want something
to experiment with, and I should be glad if
you could tell me exactly what this is and
if you have a blueprint of one, as I am
just taking up radio as a hobby."-H. Y.
(Lower Edmonton).

THE arrangement is that whereby a
valve is used in a dual capacity as

H.F. and L.F. amplifier. In the older
types of reflex a valve was used in this
manner with a crystal detector, but it is
possible to use a valve detector, thus
obtaining with two valves results equiva-
lent almost to those normally obtained by
three. You will find a two -valve circuit
of this type in our issue dated January 6th
last, and this will form an interesting
basis for experiment.

NE. ,O=.4,41MY ,.1.11M,

The following replies to queries are given in
abbreviated form either because of non-compliance
with our rules, or because the point raised is hot of
general interest.

REPLIES IN BRIEF

M. G. (Leicester). We cannot recommend individual
models, but suggest that you hear them under your
own comlitions with your own receiver. Remember the
question of the load you intend to supply.

E. D. A. (Birmingham, 16). The details have been
given before and will be found in practically all of
our handbooks. The first figure indicates the number
of H.F. stages, v. indicates valve detector (as distinct
from crystal), and the last figure indicates the number
of L.F. stages. 0-v-1 is therefore a simple two-valver,
consisting of detector and L.F.

L. M. D. (N. 19). We have not tried the component
but see no reason why it should not prove satisfactory
in the circuit in question.

K. M. C. (Bristol). So far as we can trace, the firm
is no longer in business.

H. W. F. (S.W.13). As the set Is a modified model
we regret that we cannot snake any useful suggestion.
There may he many faults present in a converted
battery set, such as wrong type of wiring, incorrect
type of components, etc.

D. F. McL. (Balintore). The cells are treated exactly
as accumulators.

J. D. G. (Warwick). 120 volts would be quite satis-
factory.

H. R. E. P. (Bitterne). There are various methods,
depending upon the coils. Some have their own
coupling winding, others require top -capacity coupling,
whilst others are intended for mixed couplings.

C. E. B. (Lincoln). The unit in last week's issue
would be quite satisfactory for your purpose.

T. R. E. (Welling). If you use a push-pull input
transformer you do not need a phase -inverter. Add
your D.D.T. for detector and A.V.C. and follow this
by a single low -gain triode to feed the push-pull stage.

K. R. G. (Lincoln). As there is no television now we
cannot advise the construction of apparatus. In any
case, the disc scheme is now obsolescent.

1.1.0.001140M1,11.0=1.111.11.110411.11410.04IMPI NNW 1.,110.,

The coupon on page 105 must be I
attached to every query

THE ONE AERIAL FOR THE MODERN SET

PIX INVISIBLE AERIAL
Neat
Efficient
Blends with furnishings
Self -Adhesive

FIX, LONDON, S.W.4. Double Length 3 6
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Classified Advertisements
CABINETS

A CABINET for Every Radio Purpose. Surplus
Cabinets from noted makers under cost of manu-
facture. Radiogram Cabinets from 30/-. UndriIled
table, console and loudspeaker cabinets from 4/6.
Inspection invited.
H. L. SMITH AND CO., LTD., 269, Edgware Road,
W.2. Tel : Pad. 5891.

LITERATURE
NEW Edition. American Amateur Relay League
Handbook. 500 pages of up-to-the-minute technical
information, 7/- post free. 1940 Jones Handbook ;
approximately 700 pages dealing with every aspect of
Short-wave Radio,. 8/6, post free.-Webb's Radio, 14,
Soho St., London, W.1. 'Phone : Gerrard 2089.

LOUDSPEAKER REPAIRS
LOUDSPEAKER repairs, British, American, any
make. 24 -hour service, moderate prices.-Sinclair
Speakers, Pulteney Terrace, Copenhagen Street,
London, N.1.

REPAIRS to moving coil speakers. Cones/coils
fitted or rewound. Fields altered or wound. Prices
quoted, including eliminators. Pick-ups and speaker
transformers rewound, 4/6. Trade invited. Guaranteed
satisfaction. Prompt service.
LS. Repair Service, 5, Balham Grove, London, S.W.12.
Battersea 1321.

MISCELLANEOUS
BE TALLER ! ! Inches put you Miles Ahead !
Details (id. st amp :-Malcolm Boss. lieight Specialist,
031/BYTE. London, W.C.1.

MORSE EQUIPMENT
FULL range of Transmitting Keys, Practice Sets,
Oscillators, Recorders and other Radio Telegraph
Apparatus, designed and manufactured by T. It.
McElroy, World's Chathpion Telegraphist. Sole dis-
tributors: Webb's Radio, 14, Soho Street, London,
\V.1. 'Phone : (lerrard 2089.

MORSE TRAINING

WIRELESS Code Courses. " Book of Facts" Free.-
Candler System Co. (L.0.), 121, Kingsway, London,
W.('.2.

NEW LOUDSPEAKERS
3,000 Speakers, P.M. and energised 4in. to 14in., in
c11111111g several Epoch Min.-Sinclair Speakers
Pulteltey Terrace, Copenhagen Street, London, N.1

PUBLIC APPOINTMENTS

AIR MINISTRY.
AERONAUTICAL INSPECTION DIRECTORATE.
Vacancies exist for unestablished appointments as
Examiners in the General Engineering, W, I and
Instrument Branches.
QUALIFICATIONS.
All candidates must have good general education, be
able to read drawings, understand specifications, use
micrometers and other measuring instruments.
(a) Applicants for the General Engineering Branch
must have had practical experience in an engineering
works. An elementary knowledge of materials testing
is desirable.
(b) Applicants for the Instrument Branch must have
knowledge of physics and training in light engineering
or instrument making. Candidates with knowledge of
optical instruments are also required.
(e) Applicants for the W/T Branch must have practical
knowledge of W/T and electrical equipment with
technical training in radio communication equal
to City and Guilds final examination standard.
ACCEPTED candidates will undergo a period of
training in inspection as applied to the above subjects,
not exceeding three calendar months, and will be
paid 10s. 01 weekly during training. Subsistence
allowance of U. 5s. Od. weekly during training is
payable to married men normally residing outside
the training area. On successful completion of training,
candidates will be appointed as Examiners at a salary
of 246, if 25 years of age or over, with a corresponding
reduction of £12 per annum for each year under 25 on
joining (payable monthly in arrear) if service is satis-
factory, and must be prepared to serve in ally part
of the United Kingdom.
NORMAL age limits 23 to 60.
CANDIDATES should indicate on their applications
for which vacancy they wish to be considered-a,
bore.
APPLICATIONS must be made on Form 780, copies of
which can be obtained on application, by postcard
only, to : The Inspector -in -Charge, A.LD. Training
School (1.C.S./REC. 53), Brandon Steep, Bristol, 1.

PRACTICAL WIRELESS

HOW TO SECURE
THE

RADIO
TRAINING MANUAL

(See Special Offer on Page 89)
First place a standing order with your newsagent

to -day on the form below for the supply of PRACTICAL
WIRELESS for four weeks and until further notice.

Next, fill up the Reservation Form and the Address -
label beneath, and post both to the address given on the
Reservation Form.

When we receive the Reservation Form and the
Address -label from you, we will -at once reserve a copy
of the RADIO TRAINING MANUAL in your name,
and immediately send you a Voucher. On this you
affix 4 Tokens cut from the bottom left-hand corner of
the back cover of PRACTICAL WIRELESS for 4
consecutive weeks. Continence with Token No. 1
given this week.

When your Voucher is complete, you send it together
with a Postal Order for 2s, Od. to include all packing,
carriage, insurance, etc., and your book will be dis-
patched to you.

This offer applies to persons residing 'in Great Britain
and Northern. Ireland. Readers in Eire must pay any
duty imposed. Readers abroad mast send an additional
Pd. to corer the extra carriage.

NEWSAGENT'S ORDER FOR

PRACTICAL WIRELESS
Every Wednesday, 3d.
(Please write clearly)

To
(Name of Newsagent)

Address

Please deliver or reserve PRACTICAL
WIRELESS each week for me for 4 weeks

and until further notice.

Name

Address

Date

L6611111111111111111111111 woll11111111111111111111111111111111111111

PostPost this RESERVATION FORM immediately to :1-=

PRACTICAL WIRELESS
(Presentation Dept.),

Holford Square, London, W.C.1. (Preto
In accordance with the conditions of your a'

special offer; please send site a VOUCHER on
which to qualify for my copy of THE RADIO
TRAINING MANUAL.MANUAL. I have asked my =
Newsagent to supply PRACTICAL WIRELESS
regularly.

Reader's Name . 444:405kAlotflY4Okil#...

Address

Practical (31.11,,, ,'S.

;ti111111111H111111111111111111111111111MMIITH

tOLV4 P10014... g
"H... (ill fall)

Romit.iv c.vies,r4114. 7-1

Fill in Ibis form and the
Address -Label below in Block
Letters. Stamp the label
as' directed and post with
this form in an unsealed
envelope stamp only
required).

ADDRESS -LABEL fil lap

bust be
affixed

here

1:1' you.

Name .11... s...1uidiSA,11.010.00D4

Ad d ss .lictos4L.
f, (in full)

rfui.

ii,.SibcItPc411° C.4e,$%-t E.;

April 13th, 1940

PUBLIC APPOINTMENTS

Wireless Technical Instructors required in Army units
EMOLUMENTS.
Pay, Ss. 3d. per day (7 days a week). Clothing, rations
and accommodation, or if this cannot be provided,
allowances at authorised rates. if married and other-
wise eligible family allowances payable in respect of.
wife and children, subject to allotment from pay.
Candidates should preferably be under 33 and over 24
and (a) Hold one of the following qualifications :
Graduateship of the Institution of Electrical Engineers.
Final (Grade III) Certificate of City and Guilds of
London Institute Examination in Radio C'ommunica-
t ion.
Higher National Certificate in Electrical Engineering.
Certificate of City and Guilds of London Institute in
Radio Service work.
Or similar qualifications. or (b) Be able to pass an
examination on the following syllabus:
CURRENT ELECTRICITY.-Properties of an electric
current. Ohm's Law and its applications, Galvano-
meters and Measuring Instruments. Electre-magnetism.
Magnetic materials. Conductors, Insulators and
Dielectrics.
ALTERNATING CURRENTS.-General principles.
Effects of Resistance, Inductance and Capacity.
Resonance.
RADIO.-General character of a radio signal. Know-
ledge of valves and their simple applications. General
knowledge of timing both transmitters and receivers.
MATHEMATICS.-Knowledge of Algebra and simple
Trigonometry.
Suitable candidates will be interviewed at local centres,
and, if successful, will be appointed Acting -Sergeant -
Tradesman. For those who are on the Schedule of
Reserved Occupations special arrangements will be
made to enable them to be enlisted.
Application forms, obtainable by postcard from the
Under Secretary of State, War Office (A.G.6.c), Hobart
House, Grosvenor Place, London, S.W.1, to be lodged
by 30th April, 1940.

RADIO MAP AND GLOBE

WEBB'S Radio Map of the World enables you to
locate any station heard. Size 40" by 30" .2 colour heavy
Art Paper, 4/0. Limited supply on Linen, 10/6.
WEBB'S Radio Globe-superb 12" full -colour
model. Radio prefixes, zones, etc. Heavy oxydised
mount. Post Paid, 27/6.-Webb's Radio, 14, Soho
Street, London, W.1. 'Phone : Gerrard2089.

RECEIVERS AND COMPONENTS

COULPHONE Radio. Grimshaw Lane, Ormskirk. 1940
t, A.C. Gramophone Motors 12" turntable. 27,6.

ta,liogram unit s, 45 -. _American Valves, all types. 4 6.
(ION). 5 6. Record F.11/. Rectifiers, 5 6. Stamp for list.

5 BARGAIN PARCEL comprising Speaker Cabinet,
2 Drilled Chassis, condensers, resistances and many
other useful components. Worth £2. Limited
number. Postage 11 -.-Bakers Sellnirst Radio, 75,
Sussex Road, South Croydon.

SCRAP your H.T. battery with Mallory vibrator
converter, 12v., 150v., 30 m.a., 18;9; listed £5/501.
Or Genemotor, 12v., 250v., 50 25,-. Postage
1;3.-Aeronautical Radio, 47, River Road, Little -
ha lent on.

SOUTHERN Radio's Bargains.
ALL Guaranteed. Postage Extra.
5 - Parcel of useful Components. comprising Con-
densers. Resistances, Volume Controls, Wire, Circuits,
etc. Value 25", 5/- per parcel.
15'- Service Man's Component Kit. Electrolytic
Condensers, Volume Controls, Resistances, Tubular,
Mica, Paper Condensers, Valve Holders, etc. 120
articles contained in strong carrying case, 9" x r x 7",
15'. the Kit.
21 - Small Trader's Parcel of Components. 150
Articles comprising all types Condensers, Valve
Holders, Resistances, Chokes, Coils, Wire,etc. Value

21/- the parcel.
5/- 100 Wire -end Resistances, assorted capacities.
1 and 1 watt, 5/- per 100.
ORMOND Loud -speaker Units, 2.'6 ; Crystal Sets,
5'n ; Westeetors Type W2, 2,6 : 'Crystal Detectors,

Crystals, 6d. ; Marconi i'24 Valves, 9d.
2'- Tool or Instrument Carrying Cases, ex Govern-
ment Stock ; Wood, 9" x 7" x 7", 2/,
SOUTHERN Radio, 46, Lisle Street, London, W.C.
Gerrard 0653.

VAUXHALL-All goods previously advertised are
still available; send now for latest price list, free.-
Vauxhall Utilities, 163a, Strand, W.C.2.

BANKRUPT Bargains. Brand new 1939/40 models,
twitters' sealed cartons, with guarantees, at les,
40 below listed prices : also Midgets, portables,
'or radio. Send LId. stamp for lists; --Radio Bargains,
!rept. P.W., 261-3. Lichtielil li nl. Aston, Binning -
ha in.
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RECEIVERS AND COMPONENTS

RADIO CLEARANCE, LTD., 63, High Holborn, London,
W.C.1. TELEPHONE : HOLborn 4631.

COMPLETE KIT of parts to build Lissen Hi Q Battery
Short-wave receiver. 5-91 metres switched. Brand.
new goods boxed, with circuit and instructions.
Listed, 04/151-. Our price, £1/19/11 less valves.
ALL -WAVE super -het. chassis, 5 valve A.C. Latest
Mallard valves: T.11.4.11., V.P.4.B., T.D.D.4, Pen
A.4, LW. 4/350v. Ranges: Short-wave, 16-48
metres. Med.-wave, 200-500 metres. Long -wave,
800-2,200 metres. Size of Chassis: 14y long, 71"
deep. Height overall, 81". Controls tuning at side,
volume on/off at side, wave change. Provision for
pick-up. Complete with valves and knobs, 24/17/13.
specMI speaker, 1,500 ohms field, 10/6 each.
L.F. trans/Miner. Lissen Hi Q. Ratio 3-1. High
grade, boxed. List 11/-. Our price, 2/3 each.
H.F. choke. Lissen Hi Q. Compact dike type with
feet. Boxed. List, 2/6. Our price, lid. each.
ULTRA -SHORT and short-wave choke. Lissen Hi Q.
Inductance 100 microhenries. Boxed. List, 2/-.
Our price, 1/- each.
ULTRA -SNORT and short-wave double -Wound low -
resistance choke. Bissell Hi Q. Resistance less titan
.05 ohms. Boxed. List, 2/6. Our prim, 1;3 each.
LOW -LOSS Ceramic valve -holders. Lissen Hi Q.
Base -board and chassis. 5- and 7 -pin., 10d. and 1/ -
each.
MANSBRIDGE type condensers. Lissen Hi Q.
250 D.C. working. Moulded case with feet. .1 mill,
and 1 intl., 6d. each.
ROTARY coil unit. Lissen Hi Q. Four -baud from
4.8-01 metres, can be selected by a turn of the knob.
With circuit. Boxed. List, 15/6. Our price, 6/11.
LOW -LOSS short-wave variable condensers. Ceramic
insulation. Brass vanes. Lissen Hi Q. Minimum
Capacity 5 micro -micro farads. Two types. Boxed,
with knobs. 160 'in.infd. List, 7/6. Our price,
3/6 each. 20 wad. List, 5/6. Our price, 2i11 each.
MICA condensers, Lissen. New. Boxed. All useful
sizes, OU It selection. 1/3 per dozen.
SPEAKER cabinets, finished black rexine. Circular
thee. Metal grille. Size sr x 91" x 41", 4/6 each.
SCREENED 3 -way flexible, 4 yards for 1:6.
MEDIUM- and long -wave coil units, with valve -holders
mid sundry resistances, 9d. each. (No circuit.)
MIXED Whalers, wire -ends. OUR selection, 2/6
per dozen.
4 -PIN base -board valve -holders. Lissen. 2 for 3d.
4-1 L.F. transformers. Lissen. Boxed. 2;6 each.
CONE speaker nnit. Lissen. Complete with reed
tel chuck. Boxed. 1/- each.

SPAGHETTI resistances, Lissen. Many useful sizes.
OUR selection, 1/3 doz.
4 -PIN valve adapters. Lissen. 6d. each.
PUSH-PULL switches. Lissen. 2 -point, 4d. each.
3 -point, 6d. each.
RICE -KELLOGG SENIOR 12" moving -coil speakers,
20 watts. Field 1,000 ohms. 11 ohms speech coil.
Without speech transformer, 3243 each. With trans-
former tapped 3,000 ohms and 7,000 ohms, 35/- each.
GRAMPIAN 10" 10 -watt, 2,500 ohms energised
speakers. Heavy cast frame, 15/- each. With heavy-
duty pentode speech transformer, 17/6 each.
HEAVY-DUTY speech transformers. Pentode match-
ing, 2/11 each.
2 -GANG straight condensers. Plessey. 1/6 each.
Ditto, 3 -gang, 2/- each.
ROLA P.M. speakers. Latest type 71" cone with
pentode transformer. Boxed. 14/6. each.
CLOCK -FACED dials. 5" x 31'. With printed 3 -wave
scale. Ox -copper escutcheons and glass, 3/6 each.
Ditto. less escutcheon, 2/8 each.
HORIZONTAL dials, with plain scale. 71" x 31" and
pointer, 1/- each.
FILAMENT transformers, input, 200-230v., output
4v. 4 amps., 4v. 6 amps., 4,,11 each.
MAINS transformers, Plessey, 350-11-350v., 90 m.a.,
4v.' 2.5 amps., 4v., amps., 8/6 each.
MAINS transformers. G.E.C. American windings,
350-0-350v., 65 ma., 5v. 2 amps., 0.43v. 2.5 amps.
Suitable for replacements in G.E.C. models, 516 each,
MAINS transformers. Wearite. Type R.C.1,
250-0-250v., 80 m.a., 4v. 2.5 amps., 4v. 4 amps., 9/11
each. Type R.C.2, 150-0-350v., 120 ma., 4v. 2.5 amps.,
4v. 4 amps., 12/6 each. Type R.C.3, 350-0-350v. 150
ma., 4v. 2.5 snips., 4v.-2 amps., 4v. 5 amps., 15/- each.
Type R.C.4, 500-0-500v. 150 m.a., 4v. 2 amps., 4v.
2 amps., 4v. 2.3 amps., 4v. 5.3 amps., 21/- each.
All the above centre -tapped windings. Type R.11.5,
100 -watt auto transformer, 100-110v., 200-250v.,
reversible, 12/6 each. Type R.C.B., 150-0-350v. 80
mat., 5v. 2 amps., 6.3v. 5 snips., 6/11 each. All trans-
formers 200-250v. tapped primaries.
CHASSIS mounting valve -holders, American 4 -5 -c -
and 7 -pin. 4d. each. Oetals, 6d. each. Loetals, 10d.
each. 7 -pin English type, 3d. each,
1 WATT resistances, Polar N.E.F. 4d. each, 3/9 dozen.
All sizes up to 2 meg.
WEARITE 110 k/cI.F. transformers, 1/- each.
VOLUME controls. American c.T.s., flnestmade,
divided spindles. Length 24". With switch, 2,000,
5,000, 10,000, 25000, 100,000, 250,000, 500,000, and.
1 meg., 2/6 each. Wire wound, 5 watt (less switch),
2,000, 5,000, 10,000, 20,000, and 25,000 ohms, 2/ -
garb.
24 MFD. can type, clectrotytics, 450v. working, IL -
each.
B.I. wire -end type bias eleetrolyties. 50 mill, 12v.,
1/6 each; 50 ofd., 50v., 2/- each.
TUBULAR wire -end non -inductive paper condensers.
All sizes up lb MI, 5d. each, 4/9 dozen.

(Continued in column 3.)

PREMIER RADIO
Special Offer of Record Auto -Changer Units tor

A.C. Mains by lamous tuanufacturer. Play
records. Latest type Magnetic Pick-up, Auto -
stop, Start and Rejector. Limited inmates only
at 54,19/6, Carriage Paid.

Special Offer of Dual Range Screened Coils
by well-known manufacturer. Aerial or II.F.
coil. Accurately matched suitable Band -Pass.
'Medium- amt long -wave opera) ion. Complete
with full diagrams, 2/9 each.

PREMIER SHORT-WAVE KITS
for OVERSEAS NEWS

Incorporating the Premier 3 -Band S.W. Coil. 11-86
Metres without coil changing. Easth Kit is complete
with all components, diagrams, and 2 -volt valves.
3 -Band S.W. 1 -Valve Kit, 14,1. 3 -Band S.W. 2 -
Valve Kit, 22/6.

DE LUXE S.W. KITS
Complete to the last detail, including all Valves anti
coils, wiring diagrams and lucid instructions for
building and working. Each Kit Is supplied with a
steel Chassis and Panel anti uses plug-in Coils to
tune from Li to 170 metres.
1 Valve Short -Wave Receiver or Adaptor Kit 20/-
1 Valve Short -Wave Superhet Converter Kit 23'-
1 Valve Short -Wave A.C. Superhet Converter

Kit
2 Valve Short -Wave Receiver Kit .. .. 29,-
3 Valve Short -Wave Screen Grid and Pentode

Kit
REPLACEMENT VALVES FOR ALL SETS

EUROPA MAINS VALVES. 4 v., A.C. Types,
At. H.L., A.C. L., A.G./3.G., A.C./V.-M.S.G.,
A.C. H.P., A.G. V.H.P. (5 -pin), all 5,3 eachL
A.C. H.P., A.C.,V.H.P. (7 -pin), ; A.C. Pens-
I.H., 7 6 ; A.C..P.X.4, 7/3 ; Oct. Freq. Changers,
86 ; Double Diode Triodes, 7/6 ; 350 v. F.W.
Rect., 5,6 ; 500 v. F. W. Rect., 6/6 13 v..2 amps.
Gen. Purpose Triodes, 5/6 ; H.F. 'Pens and Var.-
Mu H.F. Pen., Double Diode Triodes, Oct. Freq.
Changers, 7'6 each. Full and Hall -wave Rectifiers,
6.6 cad,.
TRIAD HIGH-GRADE U.S.A. VALVES, all types
in stock. Standard tubes, 5/C each. Octal Base
tithes. 616 each.
HUGE PURCHASE OF U.S.A. MAINS TRANS-
FORMERS at Pre -War Prices. Manufacturers'
surplus. All brand new and Guaranteed.
Input 110 v. and 220 v. A.C. Output 325-325 v.,
120 tea. 6.3 v., 2-3 amps., 5 v. 2 amps., C.T.,
7,6 each. Input 230 V. A.C. Output 325-325 v.,
75 111.8., 5 v. 2 amps., 6.3 v. 2-3 amps. C.T., 6/6
each. Input 100-250 v., 300-300 v. GOMEL 4 v.
5 a. C.T., 4 v., 1 a., 6111.
PREMIER BATTERY CHARGERS for A.C.
Mains. Westinghouse Rectification complete and
ready for use. To charge 2 volts at 1 amp., 11/9 ;

volts at I amp., 19!-; 6 volts at 1 amp., 221 ;
12 volts at 1 amp., 24'6; 6 volts at 2 amps.. 37/6.

GRAMOPHONE MOTORS and
PICK-UPS

Collaro A.C. Gramophone Motors. 100-250 v. 121st.
turntable. Auto -stop. Hum -free. .. 351-
A.C./D.C. Model .. 52/6
Collar° A.C. Gramophone Unit. Complete motor
and pick-up. Auto -stop and start ..
A.C./D.C. Model 77/6
Premier Pick-up Heads. Will tit any tone -arm 5;3
ANOTHER SPECIAL OMER. rift20 Xtal Pick-ups.
With arm. Famous inaliO. Output 1.7 v.

Response 40 -8,000 -cycles, .. 35,' -
MOVING COIL SPEAKERS. All complete with
Output Transformer. Rola Sin. P.M.'S. 12:6;
Sin. P.M.'s, 16,6; loin: P.M.'s, 22/6; G12 P.M.'s,
66/-. Energised Models. Plessey, Sin., 2,500 or
7.500 ohm field, 7/6; 750 olin field, 7/6 ; 0,12
Energised, 59/6.
PREMIER Short -Wane Condensers all -brass
construction, with Trolitul insulation. 15 mnif.,
1/9; 25 nunf., 1/10; 40 tnmf., 2/-; 100 tura.,
2/3 ; 160 nimf., 2/7 ; 250 innif., 2/11.
PREMIER SHORT-WAVE COILS, 4- and 6 -pin
types, 13-26, 22-47, 41-49, 78-170 metres, 2/teach.
with circuit. Special set of S.W. Coils, 14-150
metres, 4/9 set. with circuit. Premier 3 -band
S.W. coil, 11-25, 19-43, 38-86 metres. Suitable
any type circuit, 2/11.
Coil Formers, 4- and G -pin, plain or threaded,
1.2 each.
UTILITY Micro Cursor Dials. Direct and 100: 1
Ratios. 4/3.
NEW PREMIER 2 -Gang S.W. Condenser 2 x
.00015 Inf. with integral slow-motion, 5/9.
Orders 5/- and over sent Post. Free. Under 51 -
please add 6d. postage.

YOU MUST HAVE A
PREMIER 1940 CATALOGUE

111 PAGES PRICE 6d
GET YOUR COPY TO -DAY!

ALL POST ORDERS TO : Jubilee Works, 167,
Lower Weirton Road, London, E.5. Amherst 4723
CALLERS TO: Jubilee Works, or out NEW

PREMISES, 169, FLEET STREET, E.G.4.
Central 2823

or 50, High Street, Clapham, S.W.4. Macaulay 2381

RECEIVERS AND COMPONENTS
(Continued from. column 1.)

ENERGISED speakers, Plessey G" cone, 1,500 ohms
field, 511 each.
BATTERY output pentode valves. Well-known make,
3,11 cacti.
BATTERY double diode triode. Well-known make.
3,8
RAYTHEON first -grade valves. largest stockists,
all types in stock, including glass series, glass octal
series, metal series, bantam series, single -ended series,
and resistance tubes, all at most competitive prices;
send for valve lists. All orders must include sufficient
Postage to cover. Hours of business : 9 a.m.-ti p.m.
weekdays Saturday, 0 a.m.-1 p.m. Please write
your address in block letters.
RADIO CLEARANCE, LTD., 63, High Holborn, London,

W.C.1. TELEPHONE : HOLborn 4631.

WESTON (501) and E. Turner (909) 2in.Dial Moving -
Coil Milliampmeters, as new. 0 to 5 Ma., 17/0;
0 to 25 ni/a., 16/6 ; 0 to 50 mitt., 151- ; 0 to 250
15/- each.
MULTI -CONTACT Relays, Ex-G.P.O., as used in
automatic exchange, condition as new, small size,
suitable for automatic tuning for press -button control,
heavy platinoid contacts, 2/6, post 3d. ; 2 for 4/-,
post 6d.: 3 for 6/-, post Od.
VOLTAGE Changing Transformers (Auto. wound),
12 months' guarantee, 100/110 to 200/240 v. or
vice versa, 250 watts, 21/. ; 500 watts, 211/- ; 750 watts,
32/6 ; 1,1100 watts, 37/6 ; 1,500 watts, 50/- ; 2,000
watts, 02/6.
HIGH Voltage Transformers for Television, Neon. etc.,
200/240v. 60 cy. 1 -ph. primary 5,000 and 7,000 v.
secondary, enclosed in petroleum jelly. Size :
x Olin. x 41in., 7/6 each, post 1/-. Ditto, skeleton
type, 5/6, post 9d. All brand new.
MOVING Coil Movements, complete in case with
pointer, very low Ma., full deflections, thin. dia., 5:-,
post lid. ; anus dia., 6/-, post M. ; and Gin. scale, 7: -
each, post Od.
EVERETT Edgeunihe Electrostatic Voltmeter, 8in.
dial, 0 to 6,000 volts, in good condition, 55,f-, pest 21-.
ELECTRIC Light Cheek Meters, for sub -lettings.
garages, etc. 200/250v., 50 cy. 1 -ph., supply 5, 10 or
20 amps., 61- each, post 1/-.

Terms : Cash with Order.
ALL GOODS SENT ON THREE DAYS' APPROVAL

AGAINST CASH.
GALPIN'S ELECTRICAL STORES, 75, Lee High Rd.,
Lewisham, London,S.E.13. Telephone : Lee Green 5240

B.I. 4 nifd. Resin Oil -filled Condensers, 450vworking,
2 3 each ; .1 tad., .25 ofd. 1,000v. working, 48 each.
NEW 1/16 lip. Induction Motors, 220 A.C., 1.430 Revs.,
Ball Bearings, 25/- ; Townsend Buzzers, H.F. BUZzers,
41v. to 10v., 1/6 ; Cossor Valves, 210 H.F., 210
Detector, 2/3; Microphone Carbon Inserts, 1,3,
Microphone 80-1 Transformers Mi. Tapped Resistance
550 ohms 2/9. 350 ohms 2/3.
London Ctentral Radio, 23, Lisle Street, W.C.2,
Gerrard 2969,

TRANSFORMERS for L.T. Rectifiers for charging
and safety, 12v. lighting, from 12/6.-Thompsons,
176, Greenwich High Road, S.E.10.

BANKRUPT Bargains. Ten -valve all -wave 4 -band
chassis, complete speaker, valves, 66/17/6. Truphonie
11 gm A.C. and A.C./D.C. all -wave superhets, 5v. itins.
Portadyne 4v., A.C./D.C. all -wave 1940 superffets,
26/17/0. Portables, midgets and semi -midgets. Valves
all types. Service parts. Please state requirements.
Bailin, 6, Stanford Avenue, Brighton.

SCIENTIFIC SOCIETIES

R.S.G.B. reduced war-i ime subscriptions. lietails
and current issue " I. tool R. Bulletin," ls--16,
Ashridge Gardeus, 1.ondmi, 1.11.

SHORT-WAVE EQUIPMENT
" H.A.C." one -valve Short-wave Receiver, fa tacos
for over 5 years, now available in kit form ; complete
kit of precision components, accessories, full instrist-
dons, 12/6, post ed.. no soldering necessary ; descrip-
tive Udder free on request. -A. L. Bscehus, 109,
Hartington Itosd,

TUITION

PRACTICAL Postal Courses, radio television, tes
equipment design, trade -test coaching for R.A.F.
posts, 1.V.R.E. and I.W.T. exams. ; booklet free.-
Seeretary, I.P.R.E., 3, Shirley Road, Tomlin', W.4.

SPECIAL OFFER
SPARTAN 5 -Valve Press Button Radio
Any 7 stations on Ptess Button. Walnut Cabinet,
Provision for Pick-up and Extension Speaker.
4 watts Output with negative feed back, Multi-
stage Superhet, A.V.C. For A.C. mains only.
Guaranteed Perfect Reception. 60 only. Original
Price £9.19.6. Our Price £4.5.0. Carriage paid.
LONDON CENTRAL RADIO STORES,
23 Lisle Street, W.C.2. Gerrard 2969
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Ovalvessra
MADE IN ENGLAND

The 2 -volt Battery Range
Eight Key Types for all 2 -volt receivers

X22 A Heptode frequency changer
-generous electron emission, reliable
all-round performance. 1G/6

X24 ECONOMY Triode-Hexode.
Unsurpassed for efficient short-wave
reception in superheterodynes. 10/6

W21 ECONOMY Variable - mu
H.F. Pentode. For stability, high ampli-
fication, and linear grid control. 9/..

Z21 ECONOMY H.F. Pentode.
Sensitive and makes a good detector, or
H.F. amplifier. 9/..

H L2 The non-microphonic general
purpose Triode. Good as grid leak
detector or first L.F. amplifier. 4/9

H D24 ECONOMY Double -diode
Triode. For A.V.C., Diode detection,
and L.F. amplification. 7/6

KT2 The most popular 2 -volt
output Tetrode. Reliable, sensitive,
and adequate power output for all
normal purposes. 9/..

KT24 ECONOMY High slope
output Tetrode. For maximum sensi-
tivity and power output with low current
consumption. 9/ -

Also specialised types for deaf -aid receivers (midget series) and higher power Q.P.P. output
(Osram QP21).

All Osram 2 -volt battery valves may be depended upon to give the greatest sensitivity
consistent with the lowest H.T. and L.T. current consumptions, and noise -free, reliable
operation.

Write for technical data on these or other Osrant calve types to :

THE GENERAL ELECTRIC CO., LTD.,
Magnet House, Kingsway, London, W.C.2

Published every Wednesday by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, Strand, -London, W.C.2, andRADIO
TRAINING

1 Printed in England by THE NEWNES & PEARSON PRINTING CO., LTD., Exmoor Street, London, W.10. Sole Agents for Australia and New
Zealand : GORDON & GOTCII, LTD. South Africa : CENTRAL NEWS AGENCY, LTD. Practical Wireless can be sent to any part of the world,

MANUAL P.W. post free, for 17s. isd. per annum ; six months, 8s. 10d. Registered at the General Post Office as a newspaper and for the Canadian Magazine Post.
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NEW SERIES

RADIO ENGINEER'S POCKET -BOOK
No. 59

ACCUMULATOR PASTES.-The follow-
ing ingredients are required : 4 parts by
weight redlead (Pb304), s part by weight
litharge (PbO), I part by weight sulphuric
acid (x.r2 specific gravity). Add the acid
gradually to the mixture of redlead and
litharge, stirring well until a fairly stiff
paste has been formed. Thorough mixing
is essential, and care must be taken not to
make the paste too thin.

How to Apply. Place the grid on a flat
board and use a scoop to place the paste
in the grid. A wooden spreader should
then be used to force the paste into the
pockets of the grid. A piece of newspaper
is then placed on top of the plate, and
another flat board on top of that. This
enables the plate to be turned over so that
it can be pasted on the opposite side.

Drying. Stack the plates carefully in a
warm room to dry. After three or four
days dip the plates in sulphiitic acid (1.25
specific gravity) and re -dry.

&ate for Negative Plates. Use the
following ingredients : 5 parts by weight
litharge, z part by weight of x.xo specific
gravity sulphuric acid. Mix, apply, and
dry as for positive plates.

For a high -rate discharge cell, the paste
for the negative plates can be varied as
below :

Litharge, 99.96 per cent. ; lamp -black,
.03 per cent. ; wood flour, .ox per cent.
One -sixth of the total weight of the above
of r.ro specific gravity sulphuric acid.

Use acid of 1.12 specific gravity, charge
at the rate of about .02 amp. per square
in, '11 of the plate area, counting both sides

t the plate.

No. 62
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No. 60

Neutralising Spilled Electrolyte. If
electrolyte is spilled, it should be imme-
diately treated with a.neutralising solution,
such as Sodium carbonate (soda) and water,
or ammonia and water. Either of these
liquids is excellent for checking the effects_
of acid On clothing. Benches, trays, and
other fittings which have become acid -sodden
should be treated with a solution of 'lb.
of soda to i gallqn of water, and then dried
before coating with acid -proof paint.

JELLY ELECTROLYTE.-Jelly elec-
trolyte consists of sulphuric acid to which
a given proportion of sodium silicate has
been added. Jellification takes place at
varying speeds according to the proportions
in which the two chemicals are mixed. A
suitable mixture which jellifies in five or
six minutes is-7-x'part of pure sodiqm silicate
(5.20o specific gravity) to 3 parts of cold -
sulphuric acid (1.400 specific gravity).

As jellification takes place fairly rapidly
it is essential to arrange that the entire
operation may be carried through without
any hitch or delay. -The cell to be filled
with jelly acid shouid be given a first
charge, using ordinary free sulphuric acid.
This acid should then be poured off, and
the cell inverted and allowed to for
about half an hour.

No. 63

MUSICAL - NOTES FREQUENCY.
The frequency of the notes of the
pianoforte covers the band from 26 to
4,096 vibrations per second. The lowest
note, A, has a frequency of 26, middle C
(the centre note of the standard piano
keyboard) a frequency of 256, and the
top note of the standard piano has a
frequency of 4,096.
shows the piano
frequencies :

The following table
notes and their

A 26 G 96 F 341 E 1,280
B 30 A 106 384 F 1,365
C 32 B 120 A 426 1.536

D 36 C 128 B 480 A 1,706
E 40 D144 C 512 B 1,920
F 42 E 160 576 C 2,048
G 48 F 170 640 2,304
A 53 G 192 F 682 E 2,560
B 60 A 213 768 F 2,730
C 64 B 240 853 3,072
D 72 C 256 B 960 3,413
E 80 D288 C 1,024 B 3,840
F 85 E 320 D 1,152 C 4,096

No. 61

AERIAL DATA
NATURAL WAVELENGTH. - The

natural wavelength of an aerial is
approximately four and a half times its
electrical length (length between insu-
lators plus length of lead-in). Standard
aerial 9f 100ft. has a natural wave-
length'`of about 120 metres. If con-
nected direct to the grid of the detector
valve, it would receive transmissions on
this wavelength.

The maximum length Of aerial, in -
elusive of lead-in, permitted by the
Postmaster -General is 100ft.

REFLECTOR.-An arrangement gen-
erally employing a dipole aerial, for
preventing a -signal from being radiated
in all directions, or for ensuring maxi-
mum reception in a given direction. It
consists of a vertical or horizontal aerial
behind which is erected a similar aerial
(not connected to anything), the spacing
between these being adjusted according
to the frequency of the signals. A
multi -reflector system will generally have
the reflectors arranged in the form of a
parabola with the aerial at the focal
point.

Stranded 7/22 insulated copper wire
is best for both aerial and lead-in.

No. 64

STANDARD UNITS
UNIT B.O.T.-The Board of Trade

Unit is r,000 watt-hours.,
UNIT CHARGE.-Any charge which

repels an equal and like charge with a force
of r dyne when they are x centimetre apart.

UNIT MAGNETIC POLE.-That pole
which, if situated in a vacuum at a distance
of one centimetre from a similar pole,
would give rise to a mechanical force of
repulsion of one dyne. The total number
of lines of force which pass through a
unit magnetic pole 4 r.

UNIT OF CAPACITY.-The farad, 'A
conductor has a capacity of x farad when a
charge of a coulomb raises the potential
I volt. In Wireless practice the practical
unit is the micro -farad.

UNIT OF CONDUCTANCE is the mho,
which is the reciprocal of the ohm.

UNIT OF CURRENT is the ampere.
It is a flow of r coulomb pet second. A
pressure of r volt" will pass a current of

ampere through e resistance of x ohm.
UNIT OF INDUCTANCE is the henry.

It is the amount of inductance in a circuit
which will produce a difference in potential
of i Volt when -the' amperage is changing
at the rate of r ampere per second.

UNIT OF POTENTIAL is the volt. -
It is the pressure required -to pass a current
of r amp. through a resistance of r ohm.

UNIT OF. POWER is the power required
to perform r foot-pound of work per second.
It is referred to as F.P.S.

UNIT OF RESISTANCE.-The unit of
resistance is the ohm. It is the resistance
which will permit the flow of r amp. when a
pressure of r volt is applied.

(See also page 124)
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ROUND THE WORLD OF WIRELESS
Learn as You Co

THE difficulty which many beginners
experience is in obtaining a full

knowledge of some particular point, in
spite of elaborate explanations. It is
generally found that such difficulties are
cleared up very quickly if some actual
demonstration can be made of the point
in question, and it is in this connection
that practical experience is of such great
importance. For instance, the effects of
oscillation in a valve may be explained in
a very detailed manner, covering involved
matter such as negative resistance. etc.,
but if a milliammeter is included in the
anode circuit of a valve, and reaction is
then applied, the sudden drop in anode
current will show instantly that something
important has taken place in the valve, and
in conjunction with a description of the
subject it is then more obvious just what
has happened. The same thing applies to
distortion in an L.F. or output valve, and
thus some ready means of carrying out such
tests will prove of the greatest value to -those
who are making a study of radio rather
than merely using the receiver for the
reception of entertaining programmes. The
"Student's " Three, described last week,
has been designed for the purpose of
teaching various facts relative to modern
equipment, and in this issue we give details
of one or two tests which may easily
be carried out with this particular
receiver.

Mr. S. J. de Lotbiniere
THE B.B.C. announces that Mr. S. J.

de Lotbiniere has been appointed
an acting Assistant Controller of Pro-
grammes, as a result of the recent second-
ment of Mr. R. E. L. Wellington, Assistant
Controller of Programmes, to the Ministry
of Information.

A Dog's Life
DENIS CONSTANDUROS has written

a new comedy for broadcasting
called " A Dog's Life," which will be
heard on April 20th. This treats the
question of evacuees from a new angle and
also deals with the type of young woman
who is so fond of her dog that every other
interest in life is made subservient to its
Welfare. The play will be produced by
M. H. Allen.

Double Alibi
ADAPTED by L. J. Ludovici from a

short story by Harold Weston,
" Double Alibi," to be broadcast on April
19th, deals with a safe-breaker and his
mates who attempt to rob a factory safe

containing a week's wages. The safe
breaker, Sam Crayshaw, has a cast-iron
alibi, which eventually involves him in
worse trouble than if he had had no alibi
at all. The play is bill of breathless suspense,

ammummiim

Jack Leon, who broadcast from the London
Casino last week in the Services programme.

Editorial and Advertisement Offices :
" Practical Wireless," George Newnes, Ltd., f
Tower House, Southampton Street, Strand, I
W.C.2. 'Phone : Temple Bar 4363.

Telegrams : Newnes, Rand, London. ti

; Registered at the G.P.O. as a newspaper and
! for transmission by Canadian Magazine Post.

The Editor will be pleased to consider articles of a f
practical nature suitable foe publication in I
PRACTICAL WIRELESS. Such articles should be 7
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

7 manuscripts, every effort will be made to return
them if a stamped and addressed envelope is
enclosed. All correspondence intended for the

; Editor should be addressed : The Editor, PRACTICAL
t WIRELESS, George Newnes, Ltd., Tower House, ;
T Southampton Street, Strand, W.C.2.

Owing to the rapid progress in the design of
wireless apparatus and to our efforts to keep our

t readers in touch with the latest developments, we give
i no warranty that apparatus described in our
T columns is not the subject of letters patent.

Copyright in all drawings, photographs and I
articles published in PRACTICAL WIRELESS is :
specifically reserved throughout the countries signa-
tory to the Berne Convention and the U.S.A.

; Reproductions or imitations of any of these are
therefore expressly forbidden. PRACTICAL WIRE-
LESS incorporates "Amateur Wireless."

which should be given its full value by the
producer, John Cheatle.

Boy Scouts' Programme
As St. George's Day has been adopted

by Scouts all over the world as a, day
of reunion and for the renewal of the Scout
promise, it is fitting that it should be chosen
for a feature programme about this great
movement and that a message from the
Chief Scout, Lord Baden-Powell, should
he included in such a programme. This
message was recorded in South Africa
and will form the finale. Robin Whitworth
will produce the feature, which has been
arranged by Beresford Webb, of the Boy
Scouts London Headquarters.

After a brief introduction indicating the
spirit behind the movement, the pro-
gramme will give some account of its
spread to America and to other continents.
The main section will consist of talks
linked by national songs. This will include
reference to such events as the floods
at the Jamboree in Denmark, the World
,Tamborees in Holland and Hungary, the
help given to earthquake victims in Bul-
garia, and the time when Scouting in
Finland was begun as a secret movement,.
Scouts in exile will be represented by a
Polish Scout. An Indian Scout will speak
for Asia, a Canadian Scout for North
America, and Lord Hampton for Australasia.
It is hoped also to have a Chilean
Scout, as Chile had the first troop after
England.

The Arabic Listener
THE B.B.C. announces that the first

number of the Arabic Listener;
the new B.B.C. publication which will be
issued twice monthly, is now on sale. It
will circulate in all parts of the Arabic -
speaking world, including North Africa,
Egypt, Syria, Palestine, Iraq, Arabia, and
the Persian Gulf, as well as among the
Arab communities in such widely separated
places as Singapore, Zanzibar, and North
and South America.

The chief object of the journal will be to re-
print talks already broadcast in Arabic, but,
in addition, it will include special articles
on life and activities in Britain, summaries
of British comment, on Arab affairs and other
matter of general interest. It is hoped that
the new publication will contribute to the
friendly relations existing between this
country and the Arab world.

The Arabic Listener may be had on
application to the British Broadcasting
Corporation, London, England, for 4s.
for six months, or 8s. for 12 months,
including postage to any part of the
world.
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Tracking in Superhet Circuits
The Principles and Methods of Keeping the First Detector and
Oscillator Circuits in Track are Explained, while Practical Notes
on Aligning the Circuits Are Given. By FRANK PRESTON

IT is well known that special gang
condensers are made for use in
superhet receivers, and that the vanes

of the section intended for tuning the
oscillator circuit are of different shape from
those of the other section, or sections. The
reason for this is that the rate of capacity
variation must be different in the oscillator
circuit to ensure that the beat note is of
constant frequency. Many experimenters
find difficulty in appreciating this point,
and argue that both oscillator and signal -
frequency circuits have to cover a similar
band -width and therefore that specially
shaped oscillator vanes should not be
necessary. That is, if the wavelength range
on one band is, say, 200 to 600 metres, the
range of the oscillator circuit must be from
200, plus or minus the I.F., to 600 metres,
again plus or minus the I.F.

Ratio of Frequencies
To understand the matter it is necessary

to think entirely in terms of frequency.
Thus, assuming that the tuning range on
one waveband is 200 to 600 metres, the
frequency range is 1,500 to 500 ke/s. The

NT

Fig. 1.-The simple method of padding in the
long -wave section of the oscillator tuning circuit ;
there is both a trimmer and a padder for the long -
wave winding and a superhet-type gang condenser
is used. Although a triode-hexode is shown the
arrangement would be the same for a pentagrid.

oscillator is almost invariably tuned
to a higher frequency than the first
detector, and therefore if the I.F. in
use were the usual one of 465 kc/s,
the range of the oscillator tuning circuit
would have to be 1,965 to 965 he/s. It
will be seen that in the first case the
ratio of maximum to minimum fre-
quency is 3 : 1, whereas in the second
it is approximately 2 : 1. In othei
words, the oscillator frequency varies
less rapidly than the signal frequency
during tuning.

To obtain a clear idea of this point
we might take the half -way point be-
tween maxi mum and minimum
frequency on the waveband referred to
above. Half -way between 200 and 600
metres is 400 metres. This is equiva-
lent to a frequency of 750 kc/s, and
when the input circuit is tuned to this
frequency the oscillator must be tuned
to 1,215 ke/s. Thus, although the sig-

0111011..

nal frequency has been halved, the oscillator
frequency has been reduced by only about
one-third.

On long waves the variation is even
more marked. Assume, for example, that
the long -wave band extends from 1,000 to
2,000 metres (a fairly average range), the
frequency range is from 300 to 150 kc/s ;
a ratio of 2: 1. Corresponding oscillator
frequencies are 765 and 615 kc,/s ; a ratio
of about 1+ : 1.

On short waves the variation is far less
marked, because of the higher frequencies.
If it were assumed that a particular S.W.
range were from 20 to 30 metres,  the
corresponding frequency range would be
15,000 to 10,000 kc/s-exactly 3 : 2. The
oscillator range would he 15,465 to 10,465
kc/s-approximately 2.955 : 2, or near
enough to 3 : 2.

Coil Inductance
This will make it clear why tracking con-

densers are often used for long -wave tuning
only, it being sufficient to use a gang con-
denser with shaped oscillator vanes, and a
suitable oscillator coil, for medium waves.
Incidentally, the oscillator coil is invariably
of lower inductance than the aerial coil.
For 465 kc/s the medium -wave winding of
an aerial coil has an inductance of 157
microhenries ; the corresponding winding
of an oscillator coil has an inductance of
only about 70 microhenries. The exact
value depends upon whether the coil is
intended for use with a special superhet
condenser or a plain " gang condenser.

It has become usual, in the case of home -
constructor sets at least, to employ gang
condensers with a special oscillator section,
but it is debatable whether or not this is
a good thing. The trouble is that if this
gives accurate tracking on medium waves it
will not necessarily do so on long waves,
and therefore it will be necessary to use a
padding condenser for long -wave tuning.
There is a good deal to be said in favour of
using a plain condenser for superhet tuning,
and having a separate padding condenser
for each waveband. This makes necessary
some additional preliminary adjustment,
but gives greater certainty of the tracking
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being accurate, and holding more closely
over the whole of each waveband.

Tracking Systems
Fig. 1 shows the tuning connections for

a triode-hexode frequency changer where
a superhet type two -gang condenser is
employed. In this .case, of course, the
oscillator section has specially shaped vanes
and has a capacity appreciably lower than
.0005 mfd., which is used for first -detector
tuning. On medium waves it is sufficient
to adjust the trimmers on the gang con-
denser (if fitted). but before the receiver
can operate efficiently on long waves, the
additional trimmer, wired in parallel with
the long -wave section, and also the padding
condenser, wired in series with this section,
must be set to their optimum positions.

This is a fairly -usual arrangement, but
there is much to be said in favour of that
indicated in Fig. 2. Here, use is made of
an oscillator coil with two separate tuning
windings-one for medium -wave and one
for long -wave. In addition, a padding con-
denser is used for each winding. Thus,
each of these must be adjusted in turn
when aligning the receiver prior to putting
it into use. Some manufacturers make
coils of this type with built-in padders of a
capacity suitable for the particular windings.

E HT

Fig. 2.-Some oscilla or coils are enclosed in a
can which also contains two padders. Connections
are as shown here. A " plain- two -gang condenser

is used.

TRIMMERS 7%4
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Fig. 3.-How trimming and padding are usually provided
for with three -range tuners. In many cases the tuners are

designed for use with a " plain" gang condenser.

The coils resemble I.F. coils in appear.
ance, and the padders are adjusted by
means of a screwdriver.

The most usual arrangement of
trimmers and padders for multi -range
tuners is shown in Fig. 3. It will be
seen that in this case there is a trimmer
across each section of both first -detector
and oscillator coils, and that padding
condensers are provided for all except
the. short-wave section of the oscillator
coil; the reason for not having a pad-
ding condenser for short waves will be
understood from what has already been
written. By combining adjustment of
trimmers and padders, it is possible to
ensure exceedingly good tracking on all
Wavebands. Unfortunately for the
home constructor, however, it is very
desirable that a modulated oscillator
be available when carrying out the
alignment.

(Continued on page 120.)
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1-41_, TYPES EXPLAINED
A Non -technical Article to Help Beginners Understand and Select Valves
from the Numerous Types Now Available - - - By L. 0. SPARKS

IT is not very difficult for a beginner to
construct his first receiver and obtain
very pleasing results, if he follows

reliable advice and works to a diagram or
blueprint which is accurate in all details.
The trouble usually starts when he desires to
either modify the initial attempt or start
to build something more ambitious, say,
for example, a set using more valves or
those of different types.

At this stage it cannot be expected that
the beginner will know everything about
valves. Therefore, bearing in mind the
numerous types now available, it is not
surprising that some little difficulty and
confusion is experienced when it comes to the 
question of which to use for the new circuit.

To one not well versed in such matters,
a valvernaker's booklet does not always
make the common or garden points too
clear, and, in fact, a beginner need not be
surprised if he finds himself more confused
than ever after studying one of these
booklets, as such an occurrence is not
unknown and, strangely enough, this is
invariably due not to the absence of details
but rather to the number provided. It is the
purpose of this article, therefore, to explain,
without delving into technical matters,
why so many types of valve are prod need,
their purposes and how to select the right
one for any given circuit. You will note
I say " without delving into technical
matters." To some readers, this might
savour of avoiding the issue and not giving
information which will, or should he,
required eventually by all newcomers to
radio. Well, that is not the case ; a
beginner will take some little time to
acquire sufficient theoretical knowledge to
enable him to study the complete theory
of the thermionic valve in all its varied
forms, and as it would be very detri-
mental to his progress if he had to hold up
his constructional and elementary work
until he had reached the desired technical
stage, it is far better for sufficient practical.
knowledge of valves to be gained so that the
active side of the hobby can he continued
while the technical subjects are being studied.

The Diode and Triode
If the glass bulb is removed from a valve,

it will be seen that several distinct parts
are assembled within the space enclosed
by the bulb, and connected to the valve -pins
or legs by means of fine wires passing
through the base. These parts are known
as electrodes and the number in any one
valve is governed by its type. With diode
and triode valves, as their names imply,
two and three electrodes, respectively, are
employed. The electrodes enclosed in a
diode valve are filament, or heater, and
anode, and this arrangement forms the
most simple type of valve.

They are used chiefly as detectors and
rectifiers, the former for the detection
or, more -correctly speaking, the rectification
of the minute alternating currents produced
by the radio signal, and the latter, i.e.,
rectifiers, for converting A.C. mains supplies
to direct current, as in the case of mains -

operated receivers or amplifiers.
In addition to the simple diode, there are

double -diodes, which have two anodes,
double -diode -triodes, which means that
two anodes and a triode section are all
enclosed within one bulb, and other even
more complicated combinations, but we
need not worry about those at this stage.
A double -diode is often used as a detector
(one diode) and a means of providing auto-
matic volume control, by means of the other
diode. In the case of A.C. mains rectifying

The construction
of a valve using
two diode sections
is shown here. The
valve is, in this
case, a mains full -
wave rectifier and
the filament and
anode of one sec-
tion can be seen.

valves, a single diode- would be used for
half -wave rectification and a double -diode
for the, more normal full -ware system.

The triode has three electrodes ; these
take the form of anode and filament (heater)
as in the diode but, between these, is fixed
the third electrode in the form of a fine
wire mesh or grid; in fact, it is known as
the grid. This type of valve is, undoubtedly,
the most widely used, as its range of appli-
cation is very wide, but before discussing it,
it becomes necessary to introduce one or
two more items which play very important
parts in most valves.

Every valve has a certain internal
resistance which tends to affect the flow
of current from the filament (or cathode in
the case of mains valves) to the anode.
This resistance is known as the impedance
or A.C. resistance of the valve, and the
value, which varies according to the type
of valve, is always quoted by the valve -

makers in ohms.
Another important item or characteristic

of a valve is its amplification factor; which
denotes how much amplification, or, if you
like, magnification, will be obtained when it
is handling a signal. This factor is also
quoted by the valve -makers, thus helping
one to choose a suitable valve for a given
circuit. It should be noted at this stage
that there appears to be some link between
impedance and amplification factor ; if a
valve list is examined it will be seen that
the higher the impedance of a valve the

higher will be its amplification and, con-
versely, the lower will be its anode current
consumption, i.e., the less current it will
take from the source of high-tension. For
example, refer to the valve list again-if.
you don't possess one or more, then I would
advise you to get hold of one from, say, each
valve -maker-and compare the valves
recommended for use as a detector against
those specified as being suitable for L.F.
(low -frequency) use. The former will have
an impedance in the neighbourhood of, say,
20,000 ohms, with an anode current of about
2 milliamps, while the latter might have an
impedance in the region of 5,000 ohms, with
an average current consumption of 5 mAs.
The example can be taken a step farther
by snaking comparisons between the
S.G. and output power valves, when the
difference will be more strikingly illustrated.

Triodes
Now to get back to the triode ; its

range of application is very wide and this is
made possible owing to the fact that it
is made in several types as regards its
impedance and amplification factor, there-
fore, it is these two items which govern
the selection. Generally speaking, if it is
to be used as a detector it should have a
reasonably high impedance, but a certain
latitude is, of course, permissible, according
to the complete circuit. For L.F. ampli-
fication, i.e., after the signal has been
rectified, it becomes necessary to use a
valve of lower impedance, as a valve of
this type-and this should be noted-can
handle a much larger signal without the
risk of introducing distortion which would
be created if it were overloaded. The
lower impedance valve, remembering pre-
vious remarks, and the fact that it will
be doing more work than the detector, will,
naturally, consume more current in its anode
circuit. This is unavoidable, as it must
be appreciated that even with electricity,
one cannot get something for nothing.
Supposing that two valves were used be-
tween the detector and the final output
valve, then the second would have to have
suitable characteristics, i.e., even lower
impedance, to allow it to cope with the
work passed from the detector and the first
L.F. valve. Similarly, the output valve must
be chosen to suit the signal which will be de-
livered to its grid from the preceding stages.

One slip which most beginners snake is
to attempt to obtain too much amplifica-
tion with too little thought for the valves
which have to do all the work. A given
type of valve can only handle a certain
maximum signal strength without being
overloaded, therefore, dike most things, if it
is overloaded, something has to suffer, and
in this case it is the faithfulness of repro-
duction of the original signal.
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plies of Musici cat ns
MAURICE REEVE, our Music Critic. Reviews in This Article

the Life of DVORAK
ANTON DVORAK, the greatest

Czech musician and unquestionably
one of the master musicians of the

nineteenth century, was born near Prague,
on the Vltava river in 1 Coming of a
sturdy peasant trading Jock, he worked
for a time in his father's butcher's business.
He had many teachers, of the schoolmaster -
musician type then so prevalent in Central
Europe. He made a particular study of
church music and, through voluntarily play-
ing the viola in the orchestra of the Society
of St. Cecilia and other bodies, became
familiar with the great German romantics
of that period, notably Schumann and
Wagner.

Being compelled to find means of sub-
sistence, however, he entered a Prague
concert band and later the orchestra at
the National Theatre in Prague. There is
no finer training in the world for an intend-
ing composer than orchestral playing, it
enables him to hear the polyphony and
instrumentation of great works in an
incomparable way. Beethoven's youthful
experiences in the Elector's private orchestra
bear ample witness.

Dvorak was evidently a reticent and
bashful young man, for all this time he was
assiduously composing, a fact only known
at the time to a few intimate friends. Much
of this work was chamber music, and excel-
lent, too ; but he did not succeed in invest-
ing it with that wonderful idiom which
shortly blossomed out, and it was far too
much influenced by others' music that he
was evidently studying and playing. It
was, however, sufficiently meritorious to
warrant his resigning his orchestral desks
and devoting himself to composition as a
means of livelihood.

Recognising the lead that Smetana was
giving to the national self-consciousness
through his music, Dvorak decided to follow
this lead and elaborate on it to the limits
of his powers. He placed himself more
and more under the influence of the classics,
and thus gave to his work a perfection of
form and architectural detail which it had
hitherto lacked. He also dived deep into
the wells of Czech national music and folk
lore.

Chamber Music
The chief works of this period, 1874-5,

were numerous chamber compositions,
usually including a piano : a serenade for
strings, the First Symphony and an early
opera, " King and Collier," entirely reset.
Faithful to his national folk verse, there
followed the first cycle of songs and the
first Moravian duets. He made every
effort to infuse the melodic zone of his
work with ideas grown and cultured in the
soil of Czech national art. From his
earliest days he cultivated a movement of
his own design which he called a Dumka,
after the Russian word meaning " pas-
sionately sad." Many of these are extremely
beautiful and one entire work at least, the
celebrated Dumky pianoforte trio, takes
its name from the Dumka movement in it.

Then came the "Stabat Mater." All these
works yielded him but a poor return and
he simessfully appealed for a State grant.

In 1877 he met Brahms and his publisher
Hanslick. Brahms was very struck with
his gifts and a letter to Simrock concludes :
" Decidedly he is a very talented man.
Besides, he is poor. Please take this into
consideration."

Simrock published the Duets, which
achieved an immediate success. Dvorak
never looked back and his friendship for
Brahma grew and grew with the passing
years. The two men had much in common.

In the works that followed Dvorak
clung closely to the rich sources of Czech
folk music. The first series of the famous
Slavonic dances appeared for two pianos,
four hands, in 1878 and was a huge success.
Richter, Bulow, Manns and many other
famous conductors commissioned him to
write them works. Many visits to foreign
countries followed and that to England
was particularly successful. The "Stabat
Mater" took the town by storm. He visited
all our leading festivals.

He wrote the Second Symphony for the
Royal Philharmonic Society and although
the Fifth, " From the New World " com-
pletely overshadows everything else he
ever wrote in fame and popularity, Sir
Donald Tovey has " no hesitation ' in
ranking the Second side by side with
Schubert's in C and Brahms's four as
the greatest symphonies since Beethoven's.

American Visit
In 1892 Dvorak accepted the Directorship

of the New York Conservatoire, which he
held for three years. He was accorded a
splendid reception. This visit would be
memorable for the creation of the " New
World " Symphony, if for nothing else.
Based on some Negro and native Indian
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melodies and themes given him by students
and friends, this splendid and justly famous
work is a first favourite with concert
audiences throughout the world, and is
probably only rivalled in the public's
affections by Beethoven's Fifth.

On his approaching return home, he
wrote one or two trifles, inspired by
nostalgia. Amongst these was the re-
nowned " Humoresque." This is one of
those sad and wistfully appealing little
numbers the reasons for whose well-nigh
devastating popularity I enquired into a
few weeks ago. " Humoresque " has
been arranged for every instrument and
conceivable combination of instruments
under the sun, and has unquestionably
taken its place amongst the first dozen or
so favourite short pieces.

Another immensely popular work is the
brilliant " Carnival " overture, one of three,
the others being styled " Amid Nature "
and Othello." It is impossible to deal
in any detail with Dvorak's many great
works, but the two concertos for violin and
'cello respectively must not be omitted.
The latter is one of the very few really
first-class works that that instrument
possesses. Also a Scherzo Capriccioso and
a Theme and Variations.

Dvorak died in 1904.

Brilliant Piano Scores
A great master of instrumentation and of

orchestral colouring, and a sincere devotee
of the highest ideals of his art, Dvorak
must be ranked high amongst the world's
musicians. He was an inspired creative
artist and his intuition may be said to have
risen superior to his intellect. In an age
which was fast deeming it fashionable or
smart to despise ancient glories and the
gods of their fathers, he proved that sonata
form did not perish with Beethoven.
Brahms, of course, was also proving the
same thing.

He possessed a complete mastery over
the orchestral palette and scored some
marvellous effects. He was not one of the
great piano composers but he wrote some
brilliant scores for that instrument in
those chamber works in which he employed
it, notably the Dumky Trio and the A major
Quintet.

Whilst Smetana grasped and evoked
the whole spirit of Czech music and made
himself the singer of their past and the
prophet of their future, Dvorak is simple,
kindly and human. Smetana was the
superior in the fusion of intellect and
intuition, but Dvorak had a far greater
wealth of inspiration and creative versatility.
Looked at as a pair, they might be thought
to bear resemblances to Haydn and Mozart ;
the one prospecting and pioneering for
the other to build an empire.

A musician who handles the symphonic
form with the mastery and originality that
Dvorak displayed must take precedence
over him who works in smaller media, but
taken singly or together, Smetana and
Dvorak make a great pair, pioneer and
leader, of whom any nation might well be
proud.
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The Gadgets Racket
I THOUGHT the gadgets racket had

come to a timely or untimely end-I
hoped the latter. Just as a reminder that
firms believe that there are still mugs to be
found, I saw a gadget advertised in two of
our nationals recently by two separate
firms. Each advertisement made the same
claim for the gadget, and the two
advertisements were contiguous in the
columns. The price of the first was
2s. 6d., and the second 9d.

The Old Tunes
LTHOUGH all musical compositions

.1-1 are based upon the diatonic scale,
the permutation of notes provided by the
compass of the piano is such that it would
be impossible (especially when we consider
time, the sharps and flats, and repetition),
ever to exhaust the possibilities of musical
composition. You have been hearing a
great deal recently of a piece entitled
" Eighteenth -century Dr a win g -r o o m."
This -makes use of the famous Mozart
Sonata No. 15, or at least a few bars of the
first, or allegro, movement. I do not like
to see vintage music spoliated by the comic
bands which draw large screws for making
banal noises. There should be some law
to stop plagiarism. The full Mozart's
Sonata No. 15 takes about a quarter of
an hour to play, and occupies over twelve
sheets of music score. It commences with
the allegro, and the andante and rondo
movements follow.

" Eighteenth -century Drawing -room
makes use of the first few bars of the
opening theme. Tuneful though it is,
the bars used do not give you sufficient
idea of the development. The complete
piece is a really beautiful work, much used
by music masters as an exercise. It makes
use of considerable single -hand fast runs,
and finally winds up in the somewhat
exultant rondo. Those who hear
" Eighteenth -century Drawing-rooni "
should certainly purchase the two Parlo-
phone records which give the complete
Mozart rendering. Their numbers are
E.1142 and E.1143 ; 12in. records, of course.

" The Radio Training Manual "
I HOPE that every reader has reserved a

copy of " The Radio Training Manual"
offered on presentation terms in last
week's issue. I have been privileged to
see an advance copy of it, and consider
it to be a most useful book for the purpose
in view. I am amazed that in these days
of paper shortage and rising production
costs it. has been possible to offer it for the
money. It is not only a training manual-
it anticipates the questions likely to be
set to examinees, and really provides the
answers to them.

The Constructor Comes Back
ONE of the most pleasing features of my

correspondencb during the past few
months has been the letters I have received
from old constructors who, for one reason
or another, had deserted our ranks. I do
not know whether it is the shortage of
commercial receivers, or the fact that the
black -out keeps people in o' nights, but
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By Thermion

these early constructors are building sets
again. Many of them are raking over their
junk boxes and asking for circuits and
blueprints which we published years ago.
Alas, many of our early issues are now
entirely out of print. We have, however,
one or two bound volumes of Vols. 1,2 and 3
of P.W. available at 12s. 6d. each. Readers
will find our handbook Sixty Tested
Wireless Circuits " contains details of most
of the popular circuit arrangements, and
I recommend those who have returned to
the fold to obtain a copy.

A number of readers are building sets
for their A.R.P. Depots, and others on
volunteer or military service are rigging up
their shacks with receivers.

The Neutrodyne Circuit
THE neutrodyne circuit is not so popular

as it used to be, for the very good
reason that modern component design has
reached such a stage that the factors which
needed neutralising are no longer there.
However, one or two readers have asked
queries about it in recent weeks, so I
suppose it is not entirely dead.

The whole secret of obtaining successful
H.F. amplification is the prevention of
feed -back from the plate circuit of the
H.F. valve to its grid circuit. In the
modern S.G. scheme, this is achieved by
very complete screening, not only between
external circuits but between the actual
electrodes in the valve itself. With an
ordinary three -electrode valve the outside
screening may be arranged in just the
same way, but obviously, a certain amount
of " feed -back " will take place in the
valve itself.

The well-known Hazeltine " neutro-
dyne " circuit very ingeniously got round
this difficulty by arranging that energy
should be intentionally fed back from the
anode circuit to the grid circuit in such a
way as to cancel out the amount of un-
wanted feed -back. This was done by extend-
ing the anode coil ; the H.T. was tapped
on to the centre of the tuned circuit so that
both ends of the coil were " live " and at
opposite phase. From the end remote
from the plate a very small adjustable
condenser was used to couple back directly
on to the grid of the same valve. When the
value of this condenser was exactly right,
the circuit was perfectly stable-an
unheard of state in those days. A really
high amount of amplification could be
obtained, and the only drawback was the
fact that very complete screening was
necessary, although it always is, and
that the actual " neutralising " process-

the adjustment of the condenser-was
often rather tricky to the unskilled hand.

It is well known that a screened -grid
valve will overload very easily, and
that the signal straight off the aerial from
a nearby station is quite capable of exceed-
ing the legitimate grid swing. In cases
where people want a receiver with rather
better distance -getting properties than the
conventional " detector and two L.F.,"
and happen to be situated so near a broad-
casting station that a screened -grid valve
in the first stage will overload, the neutra-
lised triode forms an excellent substitute
for the S.G.

Little need be said about operation,
except for a description of the actual
process of neutralising. Without trying to
find the correct position, tune the set to a
local, bringing it up to maximum volume.

Now remove one filament lead from the
terminal on the H.F. valveholder. Leave
the valve in position, of course, but with
its filament switched off. The local will
probably be heard at quite good strength
if the neutralising condenser is either all
in " or " all out." Adjust the neutralising
condenser until the signal from the local
disappears altogether. Having obtained it,
move the tuning condensers slightly to
make sure that it does not come in again.

When the ideal state of affairs has been
found, the filament of the H.F. valve
should be switched on again, and the set
should operate in a stable condition.

Electronic Pianos
APROPOS my recent remarks re electrical -

musical instruments, I see that pianos
that perform like organs, and yet result in
greatly decreased expense of 'construction,
are predicted by B. F. Miessner, electronic
musical -instrument pioneer of Milburn, N.J.

" We have new designs in progress
which will greatly reduce the cost, weight,
and, bulk of the mechanical proportions
of electronic pianos. Where now three
strings per note at, say, 160 pounds tension
are used, we can use one string per note at
20 pounds tension, and much shorter;
as a result the iron string -plate and its
reinforcing wood structure need only be
designed for one instead of 20 tons of
string tension. Also the key action for
these strings can be made very much
cheaper, simpler, and lighter, and no
soundboard is needed," says Mr. Miessner.

" These cheaper pianos, by some addi-
tional electrical complications, can be
made to perform like organs as well as
pianos, and in many tone qualities.

" We are convinced that the music -
instrument business is going to be com-
pletely changed by all these developments
and that the radio industry is going to take
over this business, just as it has with
phonographs and as it is now doing with
organs, guitars, etc.

The electronic -music art," concludes
Mr. Miessner, " is now out of the normal,
expensive, 50 -year incubation period, and
is rapidly emerging into commercial form.
Those with foresight and courage will be the
new leaders in this renaissance of an
industry which has lain technically stagnant
for hundreds of years."
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Automatic Gain Control
THE following is a description of a

superheterodyne circuit developed by
R.C.A. engineers in which a new type

of mixer or converter valve, known as the
6K8, is employed. The converter valve is
essentially a triode-hexode, in which the
oscillator and mixer elements are disposed
in separate electron streams. The 6K8
valve gives improved performance in all
frequency bands, but its performance is
most spectacular in the high -frequency
regions above 15 mc/s. In these regions
interlock is very greatly reduced, and
loading of the signal input circuit is not
only reduced, but by the proper choice of
operating conditions may be made negative
in sign.

The reason for the negative input con-
ductance of the signal input circuit in a 6K8
valve may be explained as folloWs. The
space current between Ga and G2 is relatively
independent of the bias on signal grid G3,
due to the interposed screen G2 (see figure).
In other words, the sum of the currents in
the mixer plate P and the screens G2 and
GI is relatively constant. The electrons
passing through G, will be subject to the
influence of G3 and at some high negative
bias on G3 will be completely prevented
from passing through 'this grid, resulting
in mixer plate current cut-off as in the
case of the ordinary triode. However, as
the negative bias on G3 is decreased from
some high value the mixer plate current
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Details of a New Circuit
Designed Round a New

American Valve

a certain range of bias values on Gs, it may
be said to a first approximation that the
current passing through G2 is-constant with
respect to the potential of G3 over that
restricted range of operation. If the signal
grid potential increases, the velocity of the
electrons in the space between G2 -G3 will
increase and the charge will decrease. This
decrease in charge in the G2 -G3 space will
cause electrons to flow into the signal grid,
or current to flow out ; thus, an increase in
potential of signal grid G3 is accompanied
by a change of opposite sense in the current
in that electrode, which condition is the
criterion of negative conductance.

H.F. Gain Increase
The net input circuit conductance of the

6K8 valve will depend in sign and in
magnitude upon the relative importance of
the two effects operating simultaneously
within the G2 -G3 space. When the 6K8 is
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will not increase linearly, because the
supply of electrons going through Gs is
limited. This limitation is brought about
because the potential on the mixer grid
Ga exerts the primary influence for deter-
mining how many electrons shall be available
for the remainder of the mixer section.

The grid G2, by virtue of its potential
and its location, will draw some value of
current, which current will be relatively
independent of the potential of (13, with
the remainder of the mixer section current
passing to plate P. Therefore, by a proper
choice of potentials in Gri and G2 there will
be- a scarcity of electrons on the G3 side
of G2 for some range of potential on G3
(low values of negative bias). Then, with
electrode potentials selected to cause an
electron deficiency in the Gs -Gs space over

v

The newly developed
automatic gain control
circuit to which this

article refers.

operated with a high value of negative bias
on G3, the mixer plate current will decrease
and the screen grid current will rise. These
effects will be accompanied by the building
up of a space charge in the G3 -G3 region.
Hence, at high values of negative bias on
the signal grid the signal input circuit has
a positive, or comparatively low negative,
input conductance. It can also be shown
that maximum negative conductance is
attained in the signal input circuit when
the valve is operating at a low signal grid
bias and at a low oscillating strength.
Since the radio -frequency gain and the
image ratio are greatly improved with
maximum negative input conductance for
the 6K8 valve, it will be appreciated that
it is highly desirable to maintain the
conductance value during operation.

However, when utilising the A.V.C. circuit
for automatically increasing the negative
bias on signal grid G3 as the I.F. carrier
amplitude increases, so as to maintain the
carrier amplitude at the detector input
circuit 12 substantially uniform, the nega-
tive input conductance of the converter
tube actually decrease's as explained previ-
ously. Hence with increase of-A.V.C. bias,
the gain and image ratio of input circuit
1-2 are seriously impaired. Now, as ex-
plained previously, a rechiction in the
oscillator strength to a low value has the
effect of increasing the negative input
conductance of the- valve, and if the
oscillator strength is decreaSed to a magni-
tude less than a certain value, the conver-
sion gain is also decreased. Hence, the
oscillator grid G, as well as the mixer grid
Ga is connected by lead 21 to a circuit
which functions automatically to increase
the oscillator grid bias as the carrier
amplitude increases. If resistor 22 is the
oscillator grid leak resistor connected to the
bias resistor 17, the A.V.C. bias applied to
the signal grid of valve 10 causes the
voltage drep across resistor 17 to decrease.

A.V.C. Effect
The oscillator grid G will become more

negative, in this case, with respect to
cathode K, which is biased by the portion
of the bleeder resistor 3 between point 4
and earth. In other words, as the A.V.O.
bias increases, the oscillator grid G becomes
biased in a negative polarity sense with
respect to point 4 on bleeder resistor 3.
This increase in bias of oscillator grid G
reduces oscillation amplitude, and causes
an increase in the negative input circuit
conductance. Hence, it will be seen that
as the A.V.C. bias increases, the input
conductance of circuit 1-2 will tend to
remain substantially constant at a pre-
determined low, or negative, value by virtue
of the opposing effects of the biasing of
grids Gs and G. Therefore, the gain and
image ratio remain uniform over the entire
range of A.V.C. 'bias variation. Addi-
tionally, it is to be noted that the increase
in A.V.C. bias on the signal and oscillator
grids causes a decrease in conversion gain,
thereby improving the A.V.C. action. The
bias from the bleeder 3 and the amplified
A.V.C. voltage developed across resistor 17,
and the magnitude of D.C. built up by
oscillator action across resistors 22 and 17
in series, are to be proportioned so that the
input conductance is maintained substan-
tially constant despite A.V.C. This cannot
be done over the entire characteristic of
er3, but operation should preferably be
confined to that operating region where the
input conductance can be maintained sub-
stantially constant. There is a sufficient
number of variables, namely, oscillator
amplitude (by coupling between '7 and 6),
a bleeder voltage, magnitude of resistor 22
and resistor 17, to be able to obtain the
desired result.

WORKSHOP CALCULATIONS. I
TABLES AND FORMULIZE I

By F. J. CAMM
3/6, by Post 3/10, from George Newnes, Ltd.,
Tower House, Southampton St., London, W .C.2.
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UD 4 N'I'S 99 TH
(Second of a Series)

In this Article Further Constructional and Operating Notes are

Given, Together with Some Preliminary Experimental Notes

ALTHOUGH complete constructional
details of this new receiver have
been given, there are one or two

small points which it would perhaps be
desirable to explain for the benefit of
beginners or those who have not previously
constructed a broadcast receiver. Firstly,
with regard to the lead which is connected
to the anode of the H.F. valve. This is a
screened wire, the screening being intended
to prevent instability which might be
caused by radiations from the wire. The
screening also prevents the lead from acting
as a small aerial and picking up energy
which would result in poor selectivity,
but more of this later. The method of
screening is the first point which might
need explaining, and it should be carried
out with the special braided screening
sleeving sold for the purpose. A length is
cut off sufficiently long to permit of the
metal braiding being turned back at each
end to prevent it from coming into con-
tact with the wire which is passed through
the insulated sleeving inside it. The ends
may then be wrapped or soldered to
prevent accidental short-circuits, and a wire
twisted once or twice round the lower end
and soldered. This. wire is joined to the
earth terminal as shown in the wiring
diagram given last week. The ends of the
actual lead are joined to the H.F. choke
and to the anode, a cap connector being
joined to the lead if a top -cap type of valve
is used, and the wire being connected
under the terminal if a terminal type of
valve is obtained.

Screening
It will be found at a later stage that

although the valve is metallised (that is,
screened), and the lead to the anode is also
screened, the actual anode connector is
not protected in this manner and this can
give rise to trouble which can only be
overcome by using a screen over the valve.
The two H.F. chokes are both mounted
in screening cases and when mounted on
the baseboard they will not be earthed.
Therefore, a wire may be joined from
the holding -down screws of these two com-
ponents to the nearest earthed point
-actually the filament wiring nearest to

the panel. The chokes, incidentally, are of
two different types, that next to the H.F.
valve being type H.F.9, and that next
to the L.F. transformer being type H.F.8.
The two coils, although enclosed in metal
screening cases, will not be actually screened
until the screens are connected to earth
and, therefore, the same procedure should

The completed
"Student's" Three
-ready for inser-

tion in a cabinet.

be adopted here as in the case of the H.F.
chokes, a bare wire being connected
beneath the holding -down screw nearest the
filament wiring already mentioned, and
connected to that wiring.

The First Experiment
By way of an initial experiment and to

see how a valve functions under varying
conditions, a good milliammeter of the
low -reading type should be connected to
the pair of sockets joined in the detector
anode circuit. The illustration on this
page shows actually how these sockets are
connected to the circuit and it will be
seen from this illustration that the meter
will be in series with the anode circuit and
consequently when the set is switched on
the anode current of the valve in the
detector stage will be seen on the meter.
It will only be a very low value, about 1 mA,
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This circuit diagram shows how the terminal sockets are included.
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and, therefore, a meter with a full-scale
reading of 2 mA, or a multi -meter with the
range -setter at 2 mA should be used.
Without connecting aerial or earth, set the
centre tuning condenser to a mid -way
position and then slowly advance the
reaction control, watching the meter
needle as you do so. Suddenly the needle

will be seen to dip and if the reaction
control is advanced further there will be a
slight rise in the reading, not reaching the
original setting. Turn back the reaction
control until the maximum dip or deflection
is obtained on the needle, and this will
indicate the fact that the valve is oscillating.
Now, in order to confirm the oscillating
condition, carry out one of the tests which
is used when a superhet is being tested and it
is desired to know whether or not the oscil-
lator valve is functioning properly. That is
to say, stop the valve oscillating, the easiest
way being to earth the grid. To do this,
moisten your finger and touch the grid
terminal of the detector valve and when
you do so you will see the meter needle
rise to its original setting, removal of your
finger immediately causing the needle to
drop back to the low setting. Thus by
quickly touching the grid terminal in a
series of " flicks " the meter needle will
follow the movements by a series of dips,
thus giving a very visual indication that the
valve is oscillating effectively. If a really
sensitive meter is employed it will be
possible to see the needle movement
which is obtained as a signal is tuned in,
although, of course, the application of
reaction will also affect the needle setting.

H.F. Stability
Taking next the H.F. stage, let us see

what we can learn from the screening
point of view. First of all, erect a very
short temporary aerial, and with the
'phones in the detector stage tune in a
station which is fairly loud normally. Try
to use an aerial of such a size that the
volume is reduced to a very low level and
preferably is only just audible.. Tune in
the station very critically on both dials,

(Continued on rage 121)



116

S

PRACTICAL WIRELESS

H 0 p -r_ wAv

SECTION
S.W. NEWS TWO

A battery two-valver designed to
offer maximum results for head-

phone reception.

ALTHOUGH we have given many
constructional details of short-wave
receivers for headphone or loud-

speaker reception, we still receive requests
for receivers designed for specific purposes.
It should be unnecessary to point out that
a receiver designed for general reception
may be used for either headphone or speaker
work, and in the general features of design
there is no difference. When, however, as
is the case at the present time, many
listeners desire to make exclusive use of
headphones, there are one or two features
which may be incorporated so as to offer
a maximum performance in this particular
connection. News is very prominent
to -day, and in America there are certain
stations which are using directional aerials
beamed on Europe. Thus quite a modest
type of receiver will be -capable of picking up
these stations on the 'phones. The only
point is that there must be no hand -capacity
(or more correctly, head -capacity effects)
which will result in erratic reaction control.
A list of the main stations offering these
" beamed " news broadcasts, with times
and wavelengths, is given on this page,
and a theoretical circuit of a suitable
two-valver is also included. Such a set
may be built from spare parts, provided
that they are of reasonably good design
and in good condition.

The Circuit
Taking the circuit from aerial to 'phones,

the main details which will be seen are the
inclusion of a pre-set condenser to enable-.
the aerial damping to be regulated ; band -
spread tuning for certainty in obtaining the
correct setting, and an output choke to
keep H.F. out of the 'phones and thus
remove head -capacity effects. In all other
respects the circuit is standard, and two
triodes are recommended. A pentode or
tetrode could be used in the output stage
if desired and would not affect the general
features of the design. Transformer coupling
is employed between detector and output
stages to give maximum gain and with
reasonably good valves, say a general
purpose or H.F. type for the detector and
a L.F. for the output, quite good signal
strength should be' obtained from the
stations in question. A single H.T. feed
is employed, the necessary voltage drop
for the detector stage being obtained by
means of a decoupling circuit, this giving
greater stability and also preventing an
uneven discharge of the H.T. battery. A
standard 6 -pin coil may be used for tuning,
and it will be seen that the reaction
condenser is on the earth side of the
'reaction winding, thus permitting the
moving vanes of the condenser to be
earthed, and facilitating the use of a metal
panel if desired. A refinement, which is
found desirable where reaction is a critical
point (as it must be in a simple receiver
without H.F. amplification) is the inclusion
of a potential divider in the grid circuit of
the detector valve and a pre-set condenser

By W. J. DELANEY
for by-pass purposes in this stage. It has
been pointed out in previous articles on
reaction that the by-pass capacity is an
important item in a detector stage, although
it is often excluded in short-wave receivers.
The potential applied to the detector grid
is also of some consequence, and although
it is usual to connect the grid -leak to the
positive side of the detector filament, it

V
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tions are needed, and the parts may /2e
laid out in almost the same positions as
they occupy in the theoretical circuit.
Wiring should, however, be carried out
with stiff wire, and if the ordinary thin
tinned copper wire is used it should be
stiffened by cutting off about three feet
and clamping it in some way and thee}
carefully stretching it until it is felt to give.
Although this is riot usually recommended
as it fractures the surface, it will be found
that it will 'provide sufficient rigidity to the
wire to enable the set to be efficiently wired.
Battery leads of the four-way type may be
employed, or lengths of flex may be cut off
and provided with plugs.. Condenser C
may be of 1 or 2 mfd., or preferably may b6
of the electrolytic type. Both chokes
should be of the standard short-wave type,
whilst the transformer may have a ratio
up to 5 to 1. If desired, the special
Eddystone band -spread assembly may be
used for tuning, or a standard .00015 mfd.
tuning condenser may be used for the
band -setter with a small, say 15 tumid.,
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Theoretical circuit of the 2 -valve short-wave for headphone reception.

is often found that the bias obtained is
slightly too much for the valve. The
tapped potential divider specified will
enable different values to be obtained, and
if necessary the grid -leak may still be
joined to the positive side of the filament
without difficulty -the potential divider
being left in circuit.
Layout

The layout is not critical, and a base-
board scheme may conveniently be
employed. No screening or other elabora-
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U.S.A. BEAMED NEWS TRANSMISSIONS
112 m'n't WRUW 25.58 metres (Except Mondays),
 A.M.
112.30

112.45

 1.0
$ 2.55
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1 P.M.
2.0

= 3.0
1 5.0

6.0
7.30

= 9.30

WCAB 31.28
49.5

WCAB 49.5

31.28
WCAB 49.5
WCAB 49.5

31.28
WCAB 31.28

WGEA 19.56
WCBX 16.83
WCBX 16.83
WCBX 16.83
WNBI 16.87
WCBX 25.36
WGEO 31.48
WRUL 25.45

WCBX 25.36
WRUW 19.83

WGEA 19.56
1 10.55 WGEO 31.48

WGEA 19.56
111.15 WGEA 19.56

11.50 WCBX 25.36
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Wed., Thur., Sat.
Sun., Wed.,Thur.,

Sat.
Sun., Tues., Fri.
Mon.
Mon., Wed., Sat.
Sun., Tues., Fri.
Sun.,Tues.,Thur.,

Fri.

Daily.
Daily.
Sunday.
Sunday.
Daily.

Mondayto Friday..
Sunday.
Mon., Wed.,

Thur., Frid.
Mon. to Fri.
Mon., Wed., 11

Thur., Fri. 7.

Daily.
Mon. to Fri.
Mon. to Fri.
Sunday.
Mon. to Fri.

condenser for the band -spreader. The
aerial series condenser need not be mounted
on the panel, as it is generally found that
it may be set when the set is installed
initially and then requires no further
adjustment unless the aerial is modified.
If it is panel mounted it will probably be
found that the adjustments made will so
affect the main tuning settings that it will
not be a simple matter to log stations at
given settings.
Operation

When the receiver has been completed,
it may be connected for preliminary trials
to a good outdoor aerial. When found to
work satisfactorily it is advised that different
aerials and positions be tried, as the beamed
transmissions may be found to be heard
better when the aerial is pointed in some
directions than others. The earth also.
may be found worthy of experiment, and
in many cases it may be found that it can
be dispensed with entirely. A great deal
depends upon the aerial and the actual
position of the receiver. A capacity between
batteries and receiver and earth will often
act as a counterpoise and give as good
results as an orthodox earth connection.
H.T. should be 120 or 150 volts, and the
G.B. adjusted according to the makers'
requirements for the particular valve in
use. Remember that results cannot always
be obtained from America, in spite of the
directional aerial system, and therefore
if you are unsuccessful at the first attempt
in hearing the signals, try on another
night, in case conditions are not suitable.
Results from other parts of the world may
be no criterion as to the conditions.
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Practical Hints
Electric Soldering Iron

THE following is a description of an
easily constructed electric soldering

" iron," which I have found invaluable in
radio work. The essential items are a
mains transformer from a " scrap " radio
set, with a 4 or 6 -volt secondary having

MA INS

Details of a home-made electric
soldering iron. .

as high a current capacity as possible, and a
carbon rod obtained from a dry cell. The
diagram and circuit are self-explanatory,
although it, is advisable that the carbon
holder should be of fairly heavy construc-
tion to prevent undue resistance and heating.

To use, the clip is placed on the wire to
be soldered, at any convenient spot (as
near to the actual joint as possible, of
course), and the carbon tip touched to the
jointing position along with the tip of a
piece of flux -cored solder. A second or
two is sufficient for a good joint to be made.

With this method, dry joints are elim-
inated, as the wire itself is heated to melt the
solder.-W. NEWBOtTLD (Middlesbrough).

A Simple Adapter
THE accompanying illustra-

tion shows an adapter which
may be inserted in a valveholder
of a battery set, and the valve
plugged in on top of it. Cur-
rent readings in the grid, anode
and filament can be taken by
connecting a milliammeter to
the appropriate terminals, the
other corresponding terminals
being connected by copper strips.

A large valve base must be
obtained and holes bored low in
the sides above each pin. Ter-
minals are then screwed in and
connected to the pins with wire.
Next the centre piece of an anti-
microphonic type valveholder
must be obtained. The centre
piece must be roughly the same
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THAT DODGE OF YOURS !
Every Reader of " PRACTICAL WIRE-

LESS" must have originated some I ittle dodge
which would interest other readers. Why
not pass it on to us ? We pay X1-10-0 for the
best hint 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 the Editor,
"PRACTICALWIRELESS," George Newnes,
Ltd., Tower House, Southampton Street,
Strand, W.C.2. Put your name and address
on every item. Please note that every notion
sent in must be original. Mark envelopes
" Practical Hints." DO NOT enclose
Queries with your hints.
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SPECIAL NOTICE
" All hints must be accompanied by the
I - coupon cut from page 126.

diameter as the top of the valve base and
copper strips cut to the shape shown in dia-
gram B must be soldered to each contact.
In some types of valveholder the original
copper strips used as contacts and springs
may be left and suitable slots cut in them.
Fourinore holes should be drilled near the top
of the valve base and between the other termi-
nals. Four terminals fitted with washers are
inserted loosely, and the adapter assembled
so that the terminals engage in the slots in
the copper strips. The terminals may then
be tightened up, and after testing for con-
tinuity the parts can be glued together.
All terminals should be small, as otherwise
it may be found impossible to insert the
adapter in closely placed sets. Three copper
links should be made as shown in diagram E
to connect the corresponding terminals,
which should be marked as shown in
diagram A.

This adapter may also be used to connect
a pick-up to a battery set, the leads being
taken to the top grid terminal and a
filament ; all corresponding terminals being
bridged with connecting links, except the
grids and the adapter, which are inserted
in the detector valveholder. Another use
is for testing each stage of a faulty battery
set. The phone leads should be connected
to the two anode terminals, the other three
sets of terminals being bridged.

CONTACT STRIPS
CUT FROM THIN
COPPER SHEET,

o ;
H.- 3/4

SOLDERED

OLD VALVE BASE

TERMINALS opp7ox

In nl

CONNECTING LINKS
CUT FROM THIN
COPPER SHEET

CENTRE OF
VALVE HOLDER

Details of a simple adapter for testing purposes.

Remote -control Relay
HAVE made up a remote -control relay

1 for switching off a mains set, to-
gether with a press switch for use with relay.
The switch, together with batteries, fits in
a box 7iins. by 4ins. by Sins., which is
screwed to the underside of table on which
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A remote -control relay system for switching
off a mains set.

receiver stands-the leads to extension
speaker are two bell wires and a light 3 -core
flex. Five -pin wafer valve sockets are
mounted on skirting board in rooms re-
quired to use extension speaker. A 5 -core
bell flex with a 5 -pin base of an old valve at
its end is used as a wander lead for exten-
sion speaker so that it is a very simple
matter to use both extension speaker and
operate relay from any room. The diagram
should make everything clear.-R. D.
WILLIAMS (Newport, Mon).

A Dictionary of Metals
and Their Alloys

Edited by F. J. CAMM.

This book is a handy and straight-i
forward compilation of salient and useful
facts regarding all the known metals, and!

'nearly all the known commercial alloys. I
j Chapters are also included on polishing,
metal spraying, rustproofing, metal colour-
ing, case -hardening and plating metals, as
well as numerous instructive tables.

The book costs 5s., or by post 58. 4d.,
l and is obtainable from all booksellers or

the publishers ;

GEORGE NE WN ES , LTD, (Book Dept.),
Tower House, Southampton Street, "

London, 1V.C.2.
L.111.04111141.."4.111.04=.1.MIMIO.M.O.MINI.MN,41.,,,MDA



..,

PRACTICAL WIRELESS

ritish. Isnq-Distance
istenerst koreeClub ---i

ALTHOUGHwhichis

sponsored by PRACTICAL
the details of this club,

WIRELESS, have been published
from time to time in past issues, we are
repeating the information for the benefit
of the many new readers.

The purpose of the club is solely to bring
together all those listeners who specialise
in the reception of stations situated in
distant parts of the world. It is intended
to form a community of kindred minds and
its aims are encouragerrastit of DX
reception, mutual help and. comradeship.

It should be noted that' the club has no
commercial aims. , Membership is absolutely
free, and all members can, therefore, still
belong to other similar clubs without further
incurring any additional financial respon-
sibility.

In a club of this type it is absolutely
essential for every member to take an active.
part by communicating periodically with
headquarters, passing on ideas and details
of their own experiments, and to further
this, the services of the entire staff of
PRACTICAL WIRELESS are placed at the
disposal of every member, while space
will be set aside in this journal for reports,
constructive articles, information, and any
details relating to the welfard of the club.

To enable members to keep accurate
records of their own activities, certain

while for identification purposes, very
neat, well -finished enamelled badges can
also be obtained.

The A.C.R.
To encourage long-distance reception,

which naturally means maintaining a
reasonable degree of efficiency of the
receiving station, a very fine certificate,
known as the A.C.R., or All Continents
Received, is available for those members
who can forward QSL cards from trans-
mitting stations situated in the five con-
tinents, namely, Europe, Asia, Africa,
Australia, and America. It should be
noted that North and South America are
treated as one continent, and that QSL
cards from stations transmitting within
the British Isles cannot, of course, be
accepted for Europe. 

This QSL Racket
While speaking of QSL cards, there is

one point we would like to stress. It
has always been the object of the B.L.D.L.C.
to further in every way possible the
interests and progress of their members in
all matters relating to radio. Owing to the
very nature of the club, no hard and fast rules
or stern dictates have been imposed upon
its members ; no regulations have been
issued to attempt to Control the activities
of those whose names appear on the ever-
growing list of members. When one is
connected with a large band of enthusiastic
radio amateurs, such restrictions would
appear irksome, and should be quite
unnecessary, as the radio ham world has
its own unwritten page of, call it what you
will, but the word etiquette seems the
most applicable. Perhaps it would be better
described as the true spirit of amateur
radio, and when it is appreciated that this
spirit, or etiquette, is not in force in one

county, country, or continent, but through-
out the whole world, it must be realised
by all who enter the amateur ranks that
they undertake to uphold' in every respect
these unwritten laws.

One of the most flagrant violations of the
true amateur spirit is this " racket " of
obtaining QSL cards from any source
other than the transmitting stations. Con-
siderable publicity has already been given
in these pages to the practice adopted by
certain people of exchanging and bartering
QSL cards, thus making it possible for
anyone to acquire the most imposing dis-
play of verifications from stations which
they themselves have never -received and
ones quite possibly well out of their scope
and ability to contact ' with their own
equipment. This system has to be killed,
and it is up to every member of the
B.L.D.L.C. to do his utmost to prevent
the trafficking of such cards.

Correspondence
We have stressed many times before

that we welcome letters ; in fact, we expect
them, from all members, as it is impossible
for us to further the activities of the club
unless we are in a position to know members'
requirements and to hear of their individual
work. As far back as September 2nd,
the Editor was kind enough to offer 10s. 6d.
each fortnight to the sender of the most
interesting letter, provided it was of general
interest and described such things as the
writer's experiments, constructional work,
or station operations. The letters should
not be longer than, say, 300 words, and
photos or drawings will, of course, add
additional interest to the written matter.

It must not be thought from' the above
remarks that we do not hear from cur
members, but, generally speaking, the
letters are too brief and do not give suffi-
cient material of general interest, so it is up
to everyone to get busy in this respect
and communicate with us from time to time.

Member 6480 (Bala)
Many thanks for your interesting letter.

Your log is certainly very good, and it is
apparent that your station must be quite

AIMS OF THE B.L.D.L.C.
THE purpose of the club is solely to bring

together all those listeners who specialise
in the reception of stations situated in distant
parts of the world. It is intended to form a com-
munity of kindred minds, and its aims are encour-
agement of DX reception, mutual help and
comradeship.

The B.L.D.L.C. has no commercial aims.
Membership is free. Members can, therefore, still
belong to all other similar clubs with similar aims
without further incurring any additional financial
responsibility through their membership of the
B.L.D.L.C.

In order to give members the opportunity of
exchanging ideas, the services of the entire tech-
nical staff of PRACTICAL WIRELESS are
placed at the disposal of every member.

PRACTICAL WIRELESS, furthermore, will
set aside a special section in which reports of
reception, constructive articles, information, etc.,
and the internal affairs of the club will be dis-
cussed.
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efficient in spite of your Heath Robinson
aerial. How about the A.C.R. mentioned
above ? We are pleased to note your
remarks concerning QSL cards, but there
is a vast difference between the racket
and getting genuine veri's from worth-
while stations.

Member 6320 (Wisbech)
We hope that the A.C.R. adds to the

appearance of your shack, and would
like to thank you for the remarks contained
in your letter which we were very pleased
to receive. We thoroughly agree with the
Points you raise, but unless members take
a more active interest it is impossible for
us "to cover all the ground you mention.
How about starting the ball rolling from
your area ?

Contacts
While it is part of the object of the club

to enable members to get in touch with
each other, especially those in the same
district, we must request members to state
whether they are agreeable for their name
to be published in these columns, or whether
only their membership number. If no
definite instructions are given, then the
number only will be used.

Will all members note that member 6331
has changed his address, and contacts
can now be made with him at Mr. T. H.
Plater, 341, Milligan Road, Leicester.

Member 6415, of 35, Greenfield Road,
Smethwick, Staffs, would like to get in
touch with any other members in his district.
He is 15f years old and very keen on
S.W. work.

Member 6529, of 533, Southport Road,
Orrell, Liverpool, 20, who is apparently a
very keen enthusiast and a morse fan,
would like to make contact with any other
members.

Member 6364. Cheering news from this
member, who also sends in details of his
latest log to prove that conditions are not
too bad ; 41 stations were received during
28 days in last month. He goes on to say :
" My Rx is home built, 0-v-2, working
from a battery eliminator and using 'phones.
Aerial is 50 degrees east -west with a
45 degree slope. I would also like to second
Mr. G. F. Swaysland's remarks regarding a
DX contest. I think it would be a good
idea for the B.L.D.L.C. to arrange some-
thing like this."

Well, concerning the contest, what is
the general opinion ? Let us have your
views and suggestions, but remember that
it is rather more difficult to obtain veri's
now than in normal times.

ADVANTAGES OF MEMBERSHIP t
1. No enrolment or membership fees.
2. Organisation centred in Great Britain.
3. Standardised log -books and verification

sheets and badges available for members at reason.
able prices.

4, Regular reports in PRACTICAL WIRE-
LESS.

5. Interchange of ideas with fellow members.
6. Members in same district placed in touch

with one another when desired.
7. Special meetings and visits to be arranged.
5. Regular problems for short-wave listeners.
9. Members' competitions and numerous other

advantages to be announced.
10. Members are expected to show an active

support of the Club by communicating with
Headquarters periodically, concerning their
experiments, logs or general radio work. They
are also expected to co-operate with other members
in their area to the extent of furthering the
progress of their common interests in radio
matters. 4;

a
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POWER OUTPUT
A Comprehensive Account of the Speech
or Audio Component of a Receiver

THERE are four important units of
measurement with which every
wireless enthusiast is familiar. He

knows to what they refer, and they are
always cropping up in everyday conversa-
tion between radio enthusiasts. They are
volts, ohms, amperes and watts. For the
present, however, we are interested in the
last unit-watts, with particular reference
to output valves. How often have you
heatd a friend say his power output was
two, five, or even twenty-five watts ? Now
be very careful. There is a distinct
difference between anode dissipation in
watts and power output in watts, so you
must he sure that you are both talking
about the same thing. We will discuss
anode dissipation in connection with power
output later, for sometimes, when dealing
with the latter, anode dissipation has to be
taken into consideration.

LT- LT.+

majority of output valves, and are supplied
by the valve manufacturers in their
catalogues.

The writer llappened to have a spare
2 -volt power valve, so decided to take the
necessary curves himself, and calculate the
power output in order that readers might
have an opportunity of following through
the whole process from a concre-Wexample.
Take a glance at the circuit shown in Fig. 1.
This will show you the circuit of the hook- up
required in order to obtain the necessary
data.

You will notice that this is quite a simple
arrangement, and for ease of operating it was
assembled on a small baseboard. All that
was necessary was a valveholder and a few
terminals, and every wireless man usually
has these at hand. The necessary connec-
tions can then be made to the batteries and
meters. The volt -meter should be capable
of reading up to 250 volts, and for accurate
results should be of the high -resistance
type. Actually, the voltmeter employed
had a resistance of 1,000 ohms per volt,

miaiAmmerra while the milliammeter was a first -grade
instrument. If the milliammeter only reads
up to 10 milliants it will be necessary to
extend the rand, and this can be carried

out quite easily by following the in-
structions given in earlier articles on

HT increasing the range of meters.

Fig. 1.-Pictorial lay -out of parts for taking
valve characteristics.

Now, what is this power output, and how
is it calculated ? Is it just one of those
common, everyday calculations such as
amperes x volts equals watts, or is it some-
thing a little more complicated ? Yes, it
is ! But if you follow this explanation
carefully you will have at your finger-tips
a method of approximately calculating the
power output of a valve, and, therefore, be.
enabled to select the most suitable valve
for your particular purpose. For instance,
if you wish to operate a mains receiver at
reasonable volume in a medium-sized room,
about 2 to 2i watts output is generally
considered quite ample. If you want
something still nearer realism, and have no
neighbours who would object, employ a
5 -watt output valve. After all, many
constructors like that extra reserve of
power even if not constantly employed. If
you are interested in public-address work,
then you can go higher still and use an
output valve giving 10 or 25 watts, or even
greater power output. However, our chief
interest at the moment lies in ascertaining
how this power output is calculated.

Necessary Factors
.

In order to make the necessary calcu-
lations, all that is necessary is the anode
volts,anode current curves of the output
valve, together with the load impedance in
ohms. These curves are obtainable for the

Taking a Reading
Having fixed your valve in the

holder and connected up your
batteries and meters, arrange the
first set of readings with zero
grid -bias. This can be dona-by

HT - connecting the grid and filament
together, or, preferably, by discon-

necting the grid -bias battery, and connect-
ing a piece of wire across the battery
terminals. Now arrange to adjust your
anode voltage in steps of 20 volts or there-
abouts, and make a note each time of the
anode current readings obtained. Next,
connect your grid -bias battery in
circuit, and arrange for 3 volts nega-
tive bias to be applied to the grid of
the valve (this can be checked by
means of the low -reading voltmeter
connected in parallel with it). Repeat
the process outlined above and again
jot down the readings : this will give
you data somewhat similar to that in
the table of meter readings. Of
course, different types of valves will
give different readings. Continue in-
creasing the grid -bias potential until
you have applied approximately twice
that recommended by the valve
manufacturers.

The writer completed the series of
readings up to 14 volts negative grid -
bias, but only two sets of the readings
are shown in the table mentioned.

Our next step is to plot these read-
ings on square paper, and the graph
reproduced in Fig. 2 shows the resul-
tant anode current and voltage
curves, which is what we require.

The Load Line
We now have the anode volts -anode

current curves, and our third require -

A

5

9

A theoretical
representation o f
the arrangement
shown in Fig. I.

ment is the load line. It is well known that
in order to obtain any amplification a valve
must be operated with a load in its anode
circuit. In the case of an output valve,
the most suitable load is recommended by
the manufacturers, and in this particular
instance was 7,000 ohms. Knowing the
optimum load, it is fairly easy to arrange
our load line. First of all assume that
7,000 ohms resistance be placed in series
with the anode of the valve. Then, if the
grid voltage recommended by the manu-
facturers be 7- volts at a maximum anode
voltage of 150, and .the anode current be
6 milliamps, there will be a voltage drop
across the load of 42 ;volts ; add this
voltage to the maximum anode voltage,
making the total 192 volts. This will
compensate for the -drop in voltage across
the load resistance. Now, any change in
anode voltage will be accompanied by a
corresponding, change in anode current ;
this would not be the case if there was no
load in the -anode circuit of the valve.

Next calculate the various voltages for
variations in _anode-- current. At 2 milli-
amperes 14 _volts will be dropped, which,
subtracted from 192 volts, will leave 178
volts. Mark this point on the graph. At
6 milliamperes 42 volts will be dropped,
leaving 150 volts, and at 12. milliamperes
84 volts, leaving- 108 Volts. These points
should be marked on the graph as indicated
by the letters X, Y, Z. Draw .a line passing
through these points and this will represent
our load line, when the optimum load is
7,000 ohms.

The next thing is to assume a signal of
14 volts peak value being applied to the
grid of the valve when it is biased, say,

._.7...yerlts-ne-gatives--"The grid willthen swing
backwards and* forwards from zero to
14 vo:!s negative, between the points A -B,
whit]; are marked on the load line where it
cuts --the grid -bias- curves at zero and
14 volts respectively. At these points
ascertain the anode current and voltage,

(Continued on next page)
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POWER OUTPUT
(Continued from previous page)

:which in this case will be : At zero grid
'volts 13.6 milliamps 98 volts and at 14
volts grid -bias 0.4 milliamps 188 volts.
Subtract the smaller figures from the larger
and this will give us 13 milliamps and
90 volts.

PRACTICAL WIRELESS

of anode current and voltage with which
we have been dealing are maximum values,
and what we require is the R.M.S. values.
To obtain these we divide both current and
voltage by Vi". Now 20" multiplied by
itself will give us 8, which is, of course, so
much simpler to employ and gives precisely
the same results.

i.b.. ..,,,,
jr IFFrprip

100 SOO 300 400 100

.ii.NoDE vats.

Fig. 3.-The load -line plotted, together with the line
maximum anode dissipation.

Our next step is to multiply these to-
gether and divide by 8, and the result will
give us the power output in milliwatts.

13.2 x 90_1.48.5
milliwatts.

8
Therefore the undistorted output of this

particular valve is roughly 150 milliwatts,
not very great, but quite suitable for use
as an output valve in a portable receiver.

" Yes, all very simple," you exclaim ;
" but where do you get the figure eight from,
and why should we divide by this particular
number ? "

It has to be borne in mind that the values

600

Anode Dissipation
In order to appreciate the im-

portance of anode dissipation and
how it differs from power output,
although both are expressed in
watts, we will examine -the curves
of a large output valve with an
undistorted output of about 4 or
5 watts. This is shown in Fig. 3.
You will notice the curved dotted
line which at one point touches the
load line, but never crosses it. If
the slope of the load line were such
that it cut the dotted line, greater
power output might be obtained,
but the life of the valve would
be endangered, as the anode
dissipation limit fixed by the
valve manufacturers would be
exceeded. Therefore a compromise
has often to be made in order
to keep below the anode dissipa-
tion line. This, then, is the
relationship between power out-

indicating'put and anode dissip
mentioned

both
calculated in watts,
earlier in this article.

The anode dissipation in watts is the
product of anode voltage and anode
current at any particular operating point
on the anode volts -anode current curve,
and in the example given in Fig. 3 the
maximum is 25 watts, which must not be
exceeded. If we calculate this at the
maximum anode voltage and anode current
recommended by the manufacturers our
results will be as follows :

Anode current 63 milliamps, anode
400voltage 400 volts - 63 -= 25 w.

1,000 1

At the point 0, therefore, the maximum

TRACKING IN SUPERHET CIRCUITS
(Continued from page 110)

It might be asked what is the precise
function of the padder ; it is the same in all
cases, notwithstanding the precise position
which it occupies in the circuit. By being
in series with the oscillator tuning con-
denser, it lowers the effective capacity of
the latter. The capacity of two condensers
in series can be found from the simple
formula : C-cl x c2'

From this it can easilycl c2
be seen that if a .0005-mfd. variable con-
denser is wired in parallel with a .0005-mfd.
fixed condenser the maximum capacity is
.00025 mfd. When the capacity of the
variable condenser is halved, the capacity
of the fixed condenser remaining unchanged,
of course, the effective capacity is .000166
mfd. In other words, although the con-
denser has been moved through half its
range the effective capacity has been re-
duced by only one-third. This is precisely
what is required as we have already seen.
In practice, the padding condenser is
generally of the pre-set type.
Padder Adjustment z

When aligning a superhet of the type
with separate padders for medium and
long -wave bands, the procedure is, very
briefly, as follows : Tune the receiver to
a steady, weak signal on the medium -wave
band and adjust the trimmers of the I.F.
transformers. Then tune to a station near
the lower end of the medium -wave band

and adjust the trimmers of the gang con-
denser for maximum volume and to bring
in the station at the correct setting of the
condenser scale. Next tune to a station
near the top of the medium -wave band
and set the padding condenser, meanwhile
slowly " rocking " the tuning knob. Go
back to the lower wavelength station
and re -check the setting of the trimmers ;
revert to the higher wavelength and once
again test the adjustment of the padding
condenser. This process might seem rather
laborious, but it is necessary if the ganging
is to be accurate.

A similar procedure should next be carried
out on the long -wave band, first setting
the trimmer in parallel with the long -wave
wind ing, on a station at the lower end of
the band, and then dealing with the padder
after tuning to a station near the top of the
band ; do not alter the previous settings of
the trimmers on the gang condenser.

On short waves it is often sufficient to set
the trimmers which are in parallel with the
short-wave sections of both input and
oscillator windings.

In all trimming and tracking operations,
start with a weak signal-preferably by
sutstituting a short length of wire for the
aerial-and turn down the volume control
after each adjustment which increases
signal strength. When A.V.C. is provided,
and this is not delayed, the A.V.C. line
should be put out of action prior to carrying
out the adjustments.
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anode dissipation in watts is reached. In
determining the position of the load line
in Fig. 3 the maximum anode dissipation
has to be considered.

Distortion
If load lines were drawn through the

working point 0 (Fig. 3) at different slopes
assuming for a moment no limit due to
maximum anode dissipation, OX and OZ
would become more nearly equal as the
load line becomes nearly vertical, but the
power output would fall off rather rapidly.
If, however, the load line were made more
nearly horizontal there would be an increase
of power output, resulting in increased
distortion. Theoretically, distortionless
output is only obtainable when OX equals
OZ, but in actual practice a certain amount
1,...a.s..0.................., .,..,.......n.,................0....ef

GRID VOLTAGE ZERO
Anode voltage. Anode current milliamps. /

. 20 0.4
/40 2.3

I
60 5.6
80 9.6

/
100 14.0
125 21.0
150 26.0

/ GRID VOLTAGE 3 VOLTS NEGATIVE.
/

Anode voltage. Anode current milliamps.'
20
40 0

/60 0.6
80 2.3

100 5.6
125 10.5
150 16.5

E.141=1.11.111.111.1MAIMINO.1111111.0.11111.11.0.04=5.011110(1.1.

of distortion can be tolerated, as it is not
aurally appreciable. In deciding the best
position for the load line, not only has the
maximum undistorted output to be
obtained, but the load line must not cut the
anode dissipation curve. In calculating the
amount of distortion which is permissible
it is laid down that the distance between
OX and OZ should not exceed the ratio
.of 11 to 9. If the ratio should exceed this
amount the quality of reproduction will
suffer. The valve manufacturers, therefore,
fixed the load line so that the above con-
ditions are complied with.

Now take a family of curves of an output
valve, and calculate the undistorted output
for yourself. It is extremely interesting,
and you will gain a lot of useful information
on the operation of your output valve.

-111.11.11M1.1.111-0141=>11.411M.1.1111.11M.,==.11.171e.e.1.161.0,01.1

A VALUABLE TECHNICAL LIBRARY!

NEWNES SHORT-WAVE MANUAL
51-, or 5/4 by port.

PRACTICAL WIRELESS ENCYCLO-
PEDIA

7,'1, or 8;- by post.
EVERYMAN'S WIRELESS BOOK

5/-, or 5'6 by post.
THE HOME MECHANIC ENCYCLOPEDIA

3,6, or 4/- by post.
SIXTY TESTED WIRELESS CIRCUITS

3/6, or 3/10 by post.
COILS, CHOKES AND TRANSFORMERS

3/6, or 3;10 by post.
PRACTICAL WIRELESS SERVICE MANUAL

6 -, or 6/6 by post.
PRACTICAL MECHANICS HANDBOOK

6/-, or 6/6 by post.
WORKSHOP CALCULATIONS, TABLES AND

FORMULA
3,6, or 3/10 by post.

WIRELESS TRANSMISSION FOR AMATEURS
3/6, or 3/10 by post.

DICTIONARY OF METALS AND THEIR
ALLOYS

5/-, or 5/4 by post.

All obtainable from GEORGE NEWNES, LTD.,
Tower House, Southampton Street,Strand,W.C.2

.1.011111.011.430.11.1111.11.111.0.111.1)00401.4104M,0411..MIM
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THE "STUDENT'S" THREE
(Continued from page 115)

using a minimum of reaction. Now, when
properly tuned, slip off the screened sleev-
ing for the anode lead and note whether
there is any alteration in the signal strength.
If the station is what might be termed a
" local " there will probably be an increase
in strength, due to the lead picking up some
of the signal energy. The tuning may shift
and you may find a slight readjustment of
one or both of the condensers is now
necessary to obtain maximum strength,
and, what is more important, you will
probably find that tuning will be flatter or
broader, that is, occupying a wider spread
on the tuning scale. There may also be a
high-pitched whistle accompanying the
signal, due to H.F. instability. Similarly,
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if the lead is screened, and one of the
top -cap screened connectors is employed,
as well as the metallised valve, you may
find that the signal which you found
originally at a very low level will be com-
pletely inaudible, showing that the anode
cap itself was also picking up energy.
It is this stray wiring effect which is so
important in powerful receivers where
there is a great deal of amplification,
many of the complaints of poor selectivity
which are often made against such a
receiver being attributable to' the effects
of the signal pick-up on the wiring. In
cases where the receiver is situated very
close to a powerful station, it may even be
necessary to enclose the set in a metal
box, with the casing effectively earthed to
overcome this trouble.

1 /0 0.101/0010101,10 1010.11.11110 /010101 /01/ 41011111.1011.0 1010 1.1111.011.10101 / 40101 / .1111111

LIST OF COMPONENTS
TSo coils, type BP.80. (Varley).

Two .0005 mfd. variable condensers, popular
log type, with two large control knobs (J.B.).

One differential reaction condenser, .0003 mfd.
(J.B.).

Three baseboard -mounting valveholders, two
4 -pin and one 5 -pin (Bulgin).

One type H.F.8 H.F. choke (Bulgin).

One type H.F.9 ditto (Bulgin).
One 3 -point switch, type 9136 (Bulgin).

One 4 to I L.F. transformer (B.T.S.).

Five fixed condensers :
I One .1 mfd. type 4603/S. Two .0002 mfd.

type 4601/S. One 2 mfd. type 3016. One
I .02 mfd. type 4601/S (Dubilier).

Three fixed resistances, k watt type :
One 10,000 ohms. One 15,000 ohms.
One 2 megohms (Dubilier).

One .25 meg. volume control with 3 pt. switch,
type VM.62 (Bulgin).

Four terminal mounts and terminals, type P.30 I
(Bulgin).

Three valves : type Z.21 (4 -pin), HL.2 and I
KT.2 (Osram)- IOne wooden baseboard, I2in. by 9in. One
panel I2in. by Sin. Wire for connection, flex I
for leads, screws, etc. (Peto-Scott).

One pair 2,000 ohm headphones (Ericsson).
One W.B. Stentorian Junior loudspeaker (W.B.). I

One 2 -volt accumulator (Exide).
One 120 -volt H.T. battery (Drydex).
One oft G.B. battety (Dry dex).

t=1.11.111101.1101116.1., 1401 01101 /.1.014 0101 010E10 /.1111,.1140.1 /01 /01.10 011.111.110 1010 10101011001 1.41,

PRACTICAL NOTES
Reaction Effects
QOINIETIMES when testing out a new
0 receiver, reaction is fierce. After slack-
ing back the reaction to zero code signals are
heard. The reason is, of course, that at the
zero dial reading zero reaction effect is
not in evidence, and the detector valve is
still in oscillation due to excessive plate
voltage.

H.T. voltage to the detector plate should
be reduced. It is not unknown for in-
experienced short-wave constructors to
remove reaction turns and ruin a set of
commercial coils, finding later that reaction
is still fierce or has entirely ceased, according
to the number of turns removed. A higher
capacity reaction condenser is sometimes
fitted, and patchy reaction or one big dead
spot results.

Sometimes reaction turns are increased
and oscillation is damped entirely, especially
within the fundamental and harmonic
tuning ranges of the aerial system,
individual coils, and tuned circuits.

Dead Spots
Thus we move from instability and

parasitic oscillation effects to dead spots.
Dead spots may be cured if the fundamental
-phenomena relative to them are understood.
Briefly, dead spots are due to absorption
or cancellation, and may be experienced
with straight, high -frequency, and super-
heterodyne circuits. In the latter instance
both absorption and cancellation types
may be met with, but in straight circuits
the absorption type is most common.

Careful attention to the aerial length,
and also to the earth lead will generally
enable absorption dead -spots to be avoided,
as it may be regarded in the light of an
absorption wave -trap, preventing the pas-

sage of signals at certain frequencies -
those of the combined aerial -earth system
or harmonics of it.

A Camera Improvement
WHEN an electron camera of the storage

type is being used with a signal
mosaic which is scanned by a beam of
electrons, an important point to study is
what occurs during the flyback period of the
beam after it has completed either its line
or frame scan. Unless suitable steps are
taken there is always the possibility that
the beam on its return journey may pass
over one or more sections of the mosaic
not yet scanned and so partially neutralise
the signal charge which has been built up
in those sections. In some cases the beam
is completely suppressed during its return
flight, this being carried into effect by
applying suitable voltages to the modulator
electrode of the neck assembly. This has
been found to produce high signal potentials
which evidence themselves by picture
margins either too dark or too bright.
One proposal which has been put forward
to overcome this defect, is to force the beam
of electrons during its return flight to pass
over a, section of the mosaic signal plate
which has already been subjected to the
signal generation process. This can be
undertaken very readily by applying
specially shaped pulses to the deflector
system and that section of the screen which
has still to be picture scanned is in no way
impaired in so far as its acquired electro-
static potentions are concerned.

NEWNES SHORT-WAVE MANUAL
A Complete Treatise on the Design, Construc-
tion and Operation of all Short-wave Equipment.

Price 5/- or 5/4 by post
from George Newnes, Ltd., Tower House

Southampton Street, Strand, W.C.2.

ELECTRADIX-
MERCURY TUBES for Relays
and Switches will operate almost
indefinitely, because they are her-
metically sealed and absolutely
gas tight.
S. P. MERCURY CONTACT
TUBES, 5 amps., 4/- ; 10 amps.,
5/-
RELAYS. Selector 25 way. 6 gang. SWITCHES
Auto, 15', Single -blade No. 1

Relays, 1,000 ohms, 6,18. No. 2, 2,000
ohms, 8/-. C.O. Relays, No. 5, polar-
ised. 8'6, and so on. 16 distiact

types in stock Relays, Sounder.
Type, 5 amps., 151 -' Yankee Ham
Relays. 7/6. Ship Magnetic, 15/-..
Creed Polarised, 2 -way, 25/-. Ask

for Relay brochure " S.W."
SUPERSENSITIVE MOVING COIL
RELAYS. For operation on 50 micro -amps.
Small panel 21 in. 50 mina. Relay W.1 for
photo cells, 60/-. Lab. type Moving Coil

Relays. Centre of 2 contacts. Paul & Weston. Fully
guaranteed. Half price, 601-.
CIRCUIT BREAKER RELAYS, from 10/-. Charging
relays.wound shunt and series, Lucas 12 volt 6 amps..
10/6. C.Z.V. ditto. with voltage regulator, 15:-. D80
S.P. relays for automatic remote control. And a number
of other types. See Relay Leaflet.
PHOTO CELLS. R.C.A. Caesium Vacuum, 65 list, for
25/-. Electro-Photonic photo -cells generate E.M.F.
under light, liin. by Sin., 2216.
DIX-MIPANTA VEST POCKET TESTER. A versa-
tile moving -iron multi -range meter for service on A.C.
or D.C. THREE ranges of volts : 0-7.5, 0-150, 0-300. Black
bakelite case, 2lin. x 2lin. with pair of test leads and
plugs, 19,6.
ELLIOTT BATTERY TESTERS. Govt. Model 103.

and graded theo., 3716.
LINESMEN'S DETECTORS, Q. and I. Galvo. in leather
Case,
MORSE KEYS. A good small key on moulded base TX
pivot arm and knob, excellent for learners, 3/6. Full size,
well finished key, all brass, solid pivot bar, adjustable
tension, etc., B.2, 7/6. Superior Type P.F., fully adjust-
able, nickel finish, 9/6. High Grade Type IV. plated fit-
tings, polished wood base, a fine key, 10/6. Special Key
on 3 -switch box for buzzer and 2 lamps, C.A.V.,
MORSE RECORDING. G.P.O. type inkers, on maho-
gany base with tape reel under, in first-class order, £6.
Lightweight French Army Field Morse Inkers, fold up
into wood case, 27/10/ -. Super Model Army G.P.O.
Field R.Q. Morse Inker, brand new, entirely enclosed and
fitted every refinement, current indicator, key tape con-
tainer, etc., £8. Mahogany rape Container, G.P.O.,
desk top with brass reel in drawer, cost 40/-. for 3.6 only.
Morse Paper Reels, 8d.
BUZZERS, small type, with cover, 1/6. Power Buz-
zers. with screw contact and adjustable spring armature.
2/6. Heavy Buzzer in Bakelite case, 3/6. Siemens
Morse Practice Set, with key and brass -cased Power
Buzzer, 17:6. Field Telegraph Sets, prices on application.
SIGNAL LAMPS by Lucas and Aldis, for night and day
use. Telescope sights, key and discs ; for tripod or hand
use. Heliographs Mark in leather
case, mahogany tripod. A few Range Finders.
TELESCOPES. Navy Telescopes, small gun type. 25/-.
MAGNETIC Uin. COMPASS with Plain Scale. Bevel
glass, brass body. 9d.

MOTOR BARGAINS in Midget
H.P. Motors for A.C. or D.C. 200;230
volts, 11th H.P.D.O.T. type, totally
enclosed KB Cover, 2.000 revs., at a
price never before offered, 7.6 only.
Next larger GM No. 2 type, high speed
1/60 HP. 4,000 revs., 9/6. Larger still,
1i45th HP, Model GE, No. 1. 12M.
All as new and first rate for model
drive or light duty.

L.R. SOLO PHONES. The extra
receiver you want on your phone
line. For use with buzzer morse. A
circuit tester with a pocket cell.
Single Earpiece, 40 ohms, metal
hook loop, with cord, 1/3. Ditto.
D.3 60 ohms, with cord, 1/6. W.E.
1,000 ohms, with cord. 21-. 2,000
ohms Earpiece, with cord, 2/6.
L.R. DOUBLE HEADPHONES.
Pilot Signallers, 120 ohm Phones.
All leather headbands with slide
adjustment chin strap and 4ft. cord.

x MAINSra.
Y.C. CHARGERS. " LESDIXT'

Comfortable, 3/6. Sullivan 120 ohm,
aluminium headbands, 3/9. Cords,

t e
CHARGERS. Two models of these famous sets. One
for 70 volts 6 amps. with meters and controls, etc., will
handle 100 cells a day, £7/17/6. Another fine Tungar for
two 5 amp. circuits with meters and variable volt con-
trols. 70 volts 10 amps., for 200 cells, bargain, I12/15/-.
WESTINGHOUSE METAL RECTIFIERS. 200-250 v.
A.C./D.C. Single circuit, wall type
gin. x 10in. x Olin. 230 v. A.C. for
D.C. 100 v. at 500 Ma. Sale 25/10/,
Wall type " R " steel case, 12in. x
19in., A.C. mains to D.C. 40 volts
3 amps., for 40 radio cells,
guaranteed, 27/7/6. Similar one
for car battery charging. 15 volts
6 amps., D.C. output, £6/17/6.
Fine model also for A.C. mains
with D.C. output of 280 volts 250
ma., 27/216. Two 50 -volt circuits each of 750 m/a.,
D.C. from A.C. mains, is another bargain at 2610,
RECTIFIER UNITS ONLY. Westinghouse Metal
Rectifier Units, 110 volts .75 amps., 351-. 55 volts 1.5 amp.,
37;6. 20 volts 3 amps., 401-. 9 volts 2 amps., 26/-.
COME TO US FOR Dynamos,Motors, Testers, Ro-
taries, Switchgear and Chargers at Bargain Prices,
51- EMERGENCY PARCELS of useful
stand-by electrical and radio repair
material and apparatus, 10 lbs. for 5/-.Post Free.
Don't forget to send now for our Bargain

List "N."

MERCURY
)

ELECTRADIX RADIOS
218 Upper Thames Street, London, E.C.4.

Telephone: Central 4611
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Spot -light Scanning
IN spite of the intensive development

of the various forms of electron
cameras for producing a television signal
in the studio or out of doors, it has been
proved very conclusively that for certain
forms of transmission within a relatively
limited scope, the spot -light method pre-
sents several advantages. The modern
equipment used for this purpose does not
employ the old mechanical method, how-
ever, in order to produce and control the
movement of the rapidly moving intrinsic
light area which scans the subject to be
televised, but relies on the projection type
cathode-ray tube. These have been
brought to such a high degree of efficiency
that with a suitable high -value anode
voltage and a screen capable of withstand-
ing the resultant very intense electronic
bombardment, the tiny area of light on the
screen is sufficiently bright to be pro-
jected by a lens on to a back screen a few
feet wide so that any person or object
placed before the screen is suitably scanned.
The resultant varying light reflections from
the surface are made to activate the
cathodes of photo -electric cells generally
of the multiplier type and in this way a
clean, strong, mush -free television signal
is generated. This is not a development
which has been confined to the laboratory,
for several examples of commercial equip-
ment built on these lines have been
satisfactorily demonstrated. During the
course of several lectures by members of
the B.B.C. engineering staff a portable
representation of this apparatus was used.
Built up in unit form, the - demonstrator
was able to televise various objects and
show the resultant picture on a monitor
cathode-ray tube receiver, cable linked to
the transmitter. At about the period
that war broke out cathode-ray tube light
spot scanning was being demonstrated at
the Swiss National Exhibition and the
resultant signals were made to modulate
ultra -short-wave carriers which were picked
up by several receivers on view to the
visiting public. Then, again, in several
of the television telephone booths used so
successfully on the European continent
cathode-ray tube scanning was used, often
with infra -red filters, to reduce the dis-
turbance on the person who was being
televised and who, of course, was anxious
to concentrate on the picture of the person
to whom he was speaking at the other end
of the telephone line. It is to be hoped
that the various television firms will
continue their development in this quarter,
for there is no doubt that the light spot
scanner, conceived originally by Baird
for his early experiments, has a function to
fulfil in many specialised directions.

A Question of Aerials
THE large number of people who pur-

chased television receiving sets prior
to the closing down of the B.B.C. service at
the outbreak of war are no doubt wondering

how their aerials are faring after the
abnormal weather conditions experienced
during part of the winter. On two or three
occasions in these columns hints have been
given to readers in connection with the
care of the sets themselves so as to ensure
that at the cessation of hostilities, or earlier
if the Postmater-General can be persuaded
to change his mind_in regard to a resump-
tion of television entertainment, satis-
factory results will once more be obtained
on the cathode-ray tube screen. The
efficiency of the set itself, however, is
naturally dependent on the nature of the
input signal passed by the aerial and feeder
system to the appropriate receiver connec-
tions. With the seasonal improvement in
outdoor weather conditions the time is now

A typical short-wave aerial, used for television,
with reflector. This picture also shows, in the
circle, the tower from which our'editorial offices
take their name. The aerial mast is on the top
of the tower immediately above our research

laboratories.

opportune for an examination of the aerial
to ensure that it is in a sound condition,
both electrically and mechanically. In
the majority of cases the television aerial
consists of a simple vertical rod broken
at the centre for feeder connection, the
length of the rod being approximately
10ft. This is used either with or with-
out a reflector, and since its length corre-
sponds approximately to half the wave-

length of the transmissions from the signal
station it is designed to receive, it is
generally referred to as a dipole. A proper
explanation of the functioning of this
relatively simple aerial would necessitate
an excursion into the realms of mathematics
so it is sufficient to remember that the
aerial in this form resonates to the carrier
wave for which it hay been designed.
It is important to note also that the
frequency response of this aerial does not
take the form of a sharp curve and only
shows approximately a one decibel loss
at five megacycles either side of resonance.
This is valuable, as it ensures that the
higher modulation frequencies of the
television signal will not be seriously
attenuated and furthermore, since the
sound signals accompanying the vision
radiation were sent out on a carrier 3.5
megacycles remote from the vision carrier,
then a single aerial will suffice for the
reception of the dual signals.

Usual Practice
AS a rule the aerial is erected on the roof

in a clear space and a careful examina-
tion should be carried out to ensure that
during its non-use for the past six or seven
months no damage has occurred. Most of
the aerials are mounted on a mast and
when this was accommodated on a flat
roof the work is simplified. A good example
of this method of erection is furnished
by the accompanying illustration. First
of all, any guys with their insulators
inserted should be run over to see that no
wire strands are broken and after this,
when such a course can be resorted to,
the mast should be lowered carefully,
taking care not to break or damage in any
way the feeder cable which may be of the
twin or co -axial type. The dipole elements
of the aerial mounted on a wooden strip
or held in free space, if of stout metal,
should be cleaned, and where connection Is
made at the centre to the feeder cable the
joints be examined for corrosion, and if
electrically poor should be re -soldered
carefully and bound with fresh insulating
tape. In the accompanying photograph a
reflector is shown positioned a quarter
of a wavelength behind the dipole aerial.
No electrical connection is made to this
section of the assembly, its function being
to induce a voltage in the receiving dipole
in phase with and almost equal to the
signal induced voltage of the dipole. For
this to occur, that is, maximum reception
conditions, the reflector should be behind
the dipole in a line with the dipole and the
television transmitting station. When
replacing the pole and aerial system this
point should be watched carefully and the
bearing checked on the station with a
compass if one is available. The feeder
cable should be checked for electrical
continuity and insulation and, as shown
in the photograph, the feeder cable must
be taken at right angles to the dipole for a
distance of at least a foot. It is generally
convenient to attach this cable to the mast,
as this will prevent the dead weight of the
cable from causing any strain to the con-
nections.

1411141.41141.111.11.=1.11.11.1.1.11.11,41n

PRACTICAL MECHANICS
HANDBOOK By F. J. CAMM.

400 pages, 6/- or 6/6 by post from
GEORGE NEWNES, LTD.,

Tower House, Southampton Street,
Strand, W.C.2.

.6.0.111.414004MENII
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LAT [I:ST . PATENT NEWS
Group Abridgments can be obtained horn the Paten Office, 25, Southampton Buildings, London,
W.C.2, either sheet by sheet as issued on payment of a subscription of 5s. per Group Volume or in

bound volumes, price 2s. each.
04111,(11.0111.0=.1.1.12,411.1.414,141., .43=1.,.=.).311.00.4.Me.1,00.=1.0.0.=11.4100.4110.11141.1104041M001//011i0.611.11.1101
! !
i NEW PATENTS Specifications Published. I

These particulars of New Patents of interest 519110.-Marconi's Wireless Tele-
to readers have been selected from the graph Co., Ltd.-Ultra short-wave I
Official Journal of Patents and are published circuits.

! by (permission of the Controller of H.M. 5191 11 .-Pye, Ltd and Liebmann,Stationery Office. The Official Journal of .,
Patents can be obtained from the Patent G.-Cathode-ray tubes. I

a . Office, 25, Southampton. Buildings, London, 518969.-Marconi's Wireless Tele-
! W.C.2, price Is. weekly (annual subscription,

£2 10s.). , graph Co Ltd., and Brailsford,
J. D.-Electrical tuned circuit.Latest Patent Applications.

,I. 5119.-Chakravarti, S. P. --Band-pass 518979.-General Electric Co., Ltd.,
Rose, W. R., Clark, F., and Forbes, -1-filters for radio and television A. D.-Timing devices for radio

.1. systems. March 19th.
f 5213.-General Electric Co. Ltd.,receivers and the like. (Cogiate I

1 - and Biggs, A. J.-Wireless Application, 369/39.)
receiving -sets comprising ,dial 518991.-General Electric Co., Ltd.,

-1-

.I. il. lamps. March 20th. and Peters, W. H.-Wireless- I

4930.-Hamilton, C. G. Cole, and receiving apparatus.
1 McaTis, T. C.- 519051.-RantzenRadio receivers and , H. B. -Trans-

mission of television signals over -
5228.-Philips Lamps, Ltd.-Adjust- cables.I

able electric resistances. March Printed copies of the full- Published
20th. Specifications may be obtained from

i
1,

5230.--LPhilips Lamps, Ltd.-Super- the Patent Office, 25, Southampton i
- heterodyne wirelesS receivers. Buildings, London, TV .0.2, at the

March 20th. uniform price of 18. each.

installations. March 16th;

TELENEWS
-Mobile Units

THE entertainment and interest value
associated with Outside television

broadcasts is one of the items which is
readily being realised by those companies

1 in the United States who are devoting so
much of their energy into the transmitting
side of this subject. To carry this into
effect in a thoroughly efficient manner

- steps are being taken to construct/ mobile
television units on lines resembling those
which were adopted originally in this coun-
try. The signals generated from this
unit can then be fed to the main broad-
casting station through the medium of a
network of coaxial -cable lines, a good deal
of which has already been laid in America,.
or when this is not possible, advantage is
taken of a beamed ultra -short-wave trans-
mission picked up by a delicate receiving

I set -located in an area completely free from
1 interference so that the clean signal can

then be relayed to the -main rediffusing
transmitter. It is customary to split the 
functions of the complete mobile unit
into four separate sections for convenience,
for -many occasions arise when only one
section has to proceed to a site in order to
,carry out the television programme. The
first section is, therefore, made up as the
camera control and -monitoring van.' In
this is " accommodated all the television
cameras, signal generator control and
monitoring equipment, together with the
associated sound pick:up control and
amplifier. With a view to an adequate
coverage of the event the Americans
now seem to favour* the use of two or three
camera units of the mosaic signal plate
type, with various forms of lenses so that

' this entails a mixing control, power supplies,
pre -fade and transmitted picture monitors,
synehronising pulse generator and picture

' channel distribution amplifier. In practice
. this apparatus is very similar to studio
equipment, but.' is of a more compact
type since it has to 'be housed in a van of
convenient. dirnensions capable of proceed-
ing to the scene of action under its own
motive power,

A Master Frequency Generator
IN any complete television system it is

essential, if satisfactory results- are to
be obtained, to have a master frequency
generator located at the transmitting end.
This equipment is then called upon to
furnish the fundamental line and frame
synchronising frequencies to all parts of
the station. It is well known that the
success which attends any interlaced system
of scanning in television depends upon
the rigidity of the lock, or the accuracy
of the time relation between the frame
and line frequencies, and it is for this
reason that various -types of designs have
been developed to ensure that this factor
is met under the widest variety of practical
conditions. The normal practice is for the'
frame frequency to be derived from the
time controlled alternating current mains.
It is then necessary to make some provision
so that an electrical inertia is introduced,
and thereby prevent the transmitted signal
from following any sudden changes in the
phaSe of the electrical mains supply.
These changes, if inherent in the built-up
equipment, are very detrimental to the
achievement of perfect interlacing, and
must be counteracted by patented methods
in the circuit design. In its completed
form the apparatus is then called` upon
to furnish synchronising pulses to the
cameras in the studios, the telecine scanners
and the radio transmitters. In addition
to this, the equipment should also be
capable of providing electrically -generated
test, signals for checking up the degree of
linearity, contrast and adjustment, which
is a daily routine test in any modem
high -definition television transmitting
station.. This is carried out on special
internal circuits, and then- again at the
commencement of any broadcast this same
master frequency signal generator is called
upon to supply the tuning signal in bar
form for radiation from ,the transmitting
aerials. This enables the viewer or service -

engineer to ascertain whether the receiving
set is functioning normally at the receiving
site.

BECOME A
DRAUGHTSMAN

AND EARN BIG MONEY

Men over 21 urgently
wanted for reserved
occupations as
draughtsmen in
Electrical, Mechani-
c al , Aeronautical,
Structural, and other

044 Branches of En-
gineering. Excellent

opportunities also for men and women
of all ages to become Inspectors,
Viewers and Gaugers. Practical experi-
ence is unnecessary for those who are
willing to learn-our Guaranteed " Home
Study ' courses will get you in.

FREE GUIDE.-The FREE 1940 Guide
contains 120 pagei of information of the
greatest importance to those seeking
entry or advancement in Engineering. It
gives full details of salaries, openings and
prospects in Draughtsmanship, together
with particulars of our special rapid
courses and employment service and
remarkable guarantee of

SUCCESS-OR NO FEE
Write now for your copy of this remark-
able publication. It may well prove to be

the turning point in your career.

NATIONAL INSTITUTE OF ENGINEERING
(Dept. 426) 148, HOLBORN, LONDON, E.C.1

(S. Africa Branch: E.C.S.A.,
P.O. Box 8417, Jo'burg)

Get hack that PUNCH
in your Set ! with the D.C.

VOMINOR
Regd. Trade Here

ELECTRICAL MEASURING INSTRUMENT

This precision -built moving -coil D.C.
instrument, with 13 ranges covering
0-120 m/A, 0-600 volts, and 0-3
megohms, provides adequate testing
facilities for checking valve perform-
ance, batteries and power units, etc.
It reduces trouble -tracking to its
simplest terms. In case with instruc-

tion booklet, leads,
interchangeable
testing prods and
crocodile clips.

BRITISH
DUDE

Voltage
0. 6 v. 0-240 v.
0- 12 v. 0-200 v.
0-120 v. 0-600 v.

Current
0- 6 mfamps,
0- 80 miampe.
0-120_ miampe.

Resistance
0-10,000 ohms.
0-60,000 ohms.
0-1,200,000 ohms.
0-3 awoke.

Write for fully
descriptive leaflet.

Bole Proprietors & Nanidrtelusers :-
Automatic Coil Winder & Electrical Equipment Co., Ltd.,
Winder 'House, Douglas 6t., London, 8.W.1. : Victoria 3404/7
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Open to Vticu55tan
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).

Full -wave Detection
should like to sincerely thank

your correspondents for their most
interesting replies to my letter on the
above subject.

" Empiricist," in your issue dated March
23rd, says that Mr. Ford will have his little
joke ! 1 have spent much hard work, hard
thought and hard-earned money on the
subject of detection, but now I am enjoying
the discussions. I have no objection to
calling it push-pull detection, but this does
not offer a solution. I think it is possible
to detect (rectify) the " full " radio -
frequency wave-but not by full -wave
detection.

The letter from Mr. Taylor in your issue
dated March 30th is also much appreciated.
Although advantages may be obtained
from the use of what is apparently a
full -wave detector circuit, it does not follow
that full -wave detection is obtained ; and
although a copper oxide rectifier may be
designed expressly for this purpose, it also
does not follow that full -wave detection
(rectification) is obtained. Mr. Taylor also
says that no theoretical grounds could be
stated for the impossibility of H.F. full -wave
detection. It is agreed that no grounds
can be found in accepted theory, but
according to the new theory, which I had
the privilege of publishing some years ago,
detection of radio frequencies simply
means the displacement of the base line so
that the positive amplitude of the rectified
output is generally greater than the
negative. I have naturally not had the
time to work out the theory in all its
details, but it -.could be stated in more
detail as follows : Detection (rectification)
of radio frequencies is a displacement of
the base or zero voltage line so that gener-
ally the positive amplitude is increased,
and the negative amplitude is decreased,
and the positive amplitude of the output
is permanently greater than the negative.
This does not take into consideration any
question of detector amplification or
losses, which would either increase or
decrease both the positive and negative
portion of the wave, and would be relatively
in proportion.

Half -wave and full -wave rectification of
low -frequency alternating current, as given
in theoretical diagrams, bears no relation
(in the new theory) to the detection of
radio frequencies-hence the full -wave
detection of radio frequencies is (in the new
theory) apparently theoretically impossible.
With a perfect " crystal it may be
possible to displace the base or zero
voltage line so completely that the whole
of the rectified output rises and falls in an
increasing positive and decreasing positive
direction, with no negative amplitude.
Detection would then be " complete " from
the point of view of volume of output, but
the question of quality of output is another
matter. The volume of output at audio
frequency will depend upon the -difference
between the voltages above and below the
base or zero voltage line. Different methods
of detection and different conditions in the
detector circuit produce an output which

may have a different positive/negative
ratio. In sonic forms of detection in
general use the rectified output may consist
of a wave which falls 75 per cent. below the
base or zero voltage line, and rises 100 per
cent. above it, so that the negative
amplitude is 75 per cent. of the positive-
which means that, broadly speaking, only
25 per cent. of the wave can be used as an
audio -frequency output. If the negative
amplitude were 90 per cent. of the positive,
there would be only 10 per cent. effective
audio output, with considerably reduced
volume. After amplification in the L.F.
amplifier there should still be 10 per cent.
of the wave as effective audio output. The
negative portion of the wave cancels out a
Proportion of the positive voltage.-
IYARCY FORD (Exeter).

TAP, Ankara
should like to take this oppor-

tunity of thanking you for your very
interesting paper, and I am glad to see
that it has not changed owing to the war.
I am much relieved to see that you have
discontinued to print letters in which the
writers request to swap their QSLs.

I find conditions have been poor lately,
but I should like to report a very interesting
programme given by TAP (Ankara), on
Saturdays, at 21.30 B.S.T. in English.
The station invites English listeners to
send in reports, and to ask any questions
concerning Turkey, its towns or any other
relevant question. The writer is asked to
state the date in his letter on which it is
most suitable for him to listen in to TAP,
and the announcer will give him a call over

end
PROBLEM No. 396

ANNLNG decided that he could improveM his three -valve battery receiver from
the point of view of volume and quality.
For this purpose he obtained another L.F.
valve and L.F. transformer, which he included
between his existing detector stage and the
output valve. He experienced very bad dis-
tortion and thinking that overloading was
responsible he connected a volume control
across the secondary of the transformer
feeding the output valve. He still experienced
distortion, even at minimum settings of the
control. What was wrong ? Three books will
be awarded for the first three correct solutions
opened. Entries should be addressed to The
Editor, PRACTICAL WIRELESS, George Newnes,
Ltd., Tower House, Southampton Street,
Strand, London, W.C.2. Envelopes must
be marked Problem No. 396 and must -be
posted to reach this office not later than the
first post on Monday, April 22nd, 1940.

Solution to Problem No. 395
The accumulator Purvis was using was in need of

recharging, and when it stood unused over -night it
regained a certain amount of power, which enabled it
to work the set satisfactorily when next switched on
for a short time.

The following three readers successfully solved
Problem No. 394 and books have accordingly been
forwarded to them : F. D. Collen, 130, St. John's
Road, Tunbridge Wells, Bent; R. Maud, 12, Gamble
Lane, ,Farnley, Leed4 ; C. W. Hilderaley, 43,
Litchfield Gardens, Willesden Green, N,W.10.

the air, and answer his questions. TAP'S
QRA, " Correspondence Dept.," Radio
Ankara, Ankara, Turkey.-E. G. GRAY
(Abergavenny).

Comradeship !
SIR,-I feel I ought to write and thank

you for publishing my request for
back numbers in this week's issue.

As a matter of interest and as examples
of the good spirit amongst radio amateurs,
I would like to inform you that as early
as Wednesday evening a local ham left
me a large pile of back numbers and on
Thursday I received an offer from Wake-
field (all free and post paid), followed by
another caller from two miles away.
Friday brought a card from Wirral and a
7d. post paid parcel from Sussex. I
have replied to every one of these.-W. G.
ANDREWS (Liverpool, 14).

Dead Spots
SIR, -11 was very interested in Mr. J.

Kidd's (Melton Mowbray) letter, in
the current issue of your paper. His problem
of not receiving signals from Canada or
South Africa is exactly the same as mine.
Even during the weeks before the " great
Easter electrical storm," when DX con-
ditions were very good, I could not find a
single Canadian or South African station.
I have used two aerials. The first is an
inverted L, 30ft. high and 30ft. long,
running due east and west, the second is an
indoor one, approximately the same height,
25ft. long and running in three directions,
which rather spoils the idea of directional
effect. The receivers have been varied,
too. I have used from a simple one -valve
right up to my Trophy " V,' and get the
same results with all the sets. I wonder
if any other readers have had similar experi-
ences, and whether Melton Mowbray and
Wallasey are " dead spot " areas for recep-
tion from certain parts of the world.

Anyway, this has made nie start experi-
menting with aerials, and I had no idea
how interesting this branch of my hobby
could be. Most of my knowledge of radio
has come froni your valuable paper-carry
on the good work, PRACTICAL WIRELESS !-
ERIC H. WILLIANIS (Wallasey).

Correspondents Wanted
The following readers are desirous of

corresponding with others on the subjects
mentioned :

D. King, of The Hall, Stalham, Norfolk,
with a view to learning the Morse Code.

F. Lamsley, 64, Canning Road, Weald -
stone, Harrow. Wishes to receive corres-
pondence from anyone on short-wave
reception. All letters will be answered.

W. H. Reid, 98, High Street, Easton,
Bristol, 5, wishes to contact anyone in his
district interested in short-wave listening.

R. E. G. Durham, 25, New Inn Hall
Street, Oxford-with any reader who has
constructed the " Mite Two "-preferably
in his district. '

H. G. Vale, 18, Coalway Road, Wolver-
hampton, with a short-wave enthusiast
about 17 years of age. He promises to reply
to all letters.

K. J. Blight, Cromie Street, Murton,
Victoria, Australia, with any S.W.
enthusiast.

L. Woodcock, " Norwood," 110, Arring-
ton Road, Tamworth, Staffs, with a short-
wave enthusiast of about his own age -16.

E. Wilson, 3, Bk. Meal Street, New
Mills, Derbyshire, with a young reader,
about 15,,interested in medium -wave DX.
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The "Fluxite Quins" at work.

-7-

Said 01," I don't think it's quite fair
To say I'm all up in the air,
For it's easily found
That I'm right down to ground
In Fluziting my aerial-so there ! "

See that FLUXITE is always by you-In the
house-garage-workshop-wherever speedy sol-
dering is needed. Used for 30 years in govern-
ment works and by leading engineers and manu-
facturers. Of Ironmongers -1n tins, 4d., 8d.,
1/4 and 2/8.
Ask to see the FLUXITE SMALL -SPACE SOL-
DERING SET-compact but substantial-
complete with full instructions, 7/6.

TO CYCLISTS 1 Your wheels will NOT keep
round and true, sinless the spokes are tied with
fine wire at the crossings AND SOLDERED.
This makes a much stronger wheel. It's simple
-with FLUXITE-but IMPORTANT.

The FLUXITE GUN is always ready- to pu
Fluxite on the soldering job instantly. A littlepressure places the right quantity on the righ
spot and one charging lasts for ages. Price

16, or filled 2'8.
Write for Free Rook on the art of " soft " solder-
ing and ask for Leaflet on CASE -HARDENING
STEEL and TEMPERING TOOLS with FLUXITE
FLUXITE LTD. (Dept. W.P.), DRAGON WORKS.

BERMONDSEY ST., S.E.1.

FLUXIT
SIMPLIFIES

"ENGINEERING
OPPORTUNITIES"

This unique Handbook
shows the easy way to

secure A.M./.C.E.,
A .M . I . Meeh.E.,
A.M.I.E.E.,A.M.I.A.E.,

A. NI I. W. E.,
A.M.I.R.E., and similar

qualifications. WE
GUARANTEE-" NO PASS-

NO FEE." Details are given of
over 150 Diploma Courses in all

branch,s of Civil, Mesh., Elea, Motor,
Arra Radio and Television Engineering, Draughtsmanship, Tree-
ing, Inspection, Building, Government Employment, etc. Write
lot thiF enlightening handbook to -day. FREE and post tree.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

409 Shakespeare HOPS°,
17, 13, 19 Stratford Place, London, W.1

CALL - UP PROBLEMS
SOLVED

Read the special Services
Expert every Friday in

TIT -BITS
Order a copy from your Newsagent 2D.

To -day.

' NMI.. 9 $0=91 .91.-141... 0.141M.I.

FREE ADVICE BUREAU
COUPON

This coupon Is available until April 27th,
1940 and must accompany all Queries and

i Blots.
PRACTICAL WIRELESS 20/4/1940.
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Practical Wireless

BLUEPRINT SERVICE
PRACTICAL WIRELESS No. of

I m a Issue. Blueprint.

CRYSTAL SETS
Blueprints Sd. each.
1937 Crystal Receiver .. PW71
The "Junior " Crystal Set .. 27.8.38 PW94

STRAIGHT SETS. Battery Operated.
One -valve : Blueprints, 1s. each.
All -Wave Unipen (Pentode) .. PW31A
Beginners' One-valver .. 19.2.38 PW85
The " Pyramid " Oue-valver (HF

Pen) 27.8.38 PW93
Two -valve : Blueprint, 1s.
The Signet Two (I) .. 24.9.38 PW76
Three -valve : Blueprints, Is. each
Selectone Battery Three (D, 2 LF

(Trans)) .. . .. ... - PW10
Sixty Shilling Three (D, 2 LF

(RC & Trans)) .. .. .. - PW34A
Leader Three (SG, D, Pow) .. - PW35
Summit Three (HF Pen, D, Pen) - PW37
All Pentode Three (HF Pen, I)

(Pen), Pen) .. .. .. 29.5.37 PW39
Hall -Mark Three (SG, D, Pow) .. - PW41
Hall -Mark Cadet (D, LF, Pen (RC)) 16.3.35 PW48
F. J. Camm's Silver Souvenir (HF

Pen, I) (Pen), Pen) (All -Wave
Three) .. .. .. .. 13.4.35 PAV49

Cameo Midget Three (1), 2 LI
(Trans)) .. _ -

- PW51
1936 Sonotone Three -Four (HF

Pen, HF Pen, Westector, Pell) - PW53
Battery All -Wave Three (D, 2 LF

(RC)) .. . - PW55
The Monitor (HF Pen, D, Pen) .. - PW61
The Tutor Three (HF Pen, D, Pen) 21.3.36 PW62
The Centaur Three (SG, D, P) .. 14.8.37 P\V64
F. J. Cam)) s Record All -NA ave

Three (HF Pen, D, Pen) .. 31.10.36 PW69
The " Colt " All -Wave Three (D,

2 LF (RC & Trans)) .. . 18.2.39 PW72
The " Rapids " Straight 3 (1),

2 LF (RC & Trans)) .. .. 4.12.37 PW82
F. J. Camni's Oracle All -Wave

Three (HF, Det., Pen) .. .. 28.8.37 PW78
1938 " Triband " All -Wave Three

(HF Pen, D. Pen) .. .. 22.1.38 PW84
F. J. Camin's " Sprite " Three

(HF Pen, D, Tet) .. .. 26.3.38 PW87
The " Hurricane " All -Wave Three

((SG, D, Pen), Pen) .. .. 30.4.38 PW89
F. J. Camm's " Push -Batton "

Three (HF Pen, I) (Pen), Tet) 3.9.38 PW92

Four -valve : Blueprints, 1s. each.
Sonotone Four (SG, I), LF, P) .. 1.5.37 PW4
Fury Four (2 SG, I), Pen).. - 8.5.37 PW11
Beta Universal Four (SO, D, LF,

. - PW'17
Nucleon Class B 'Four (SO, D

(SG), LF, Cl. B) .. .. - PW34B
Fury Four Super (SG, SG, I), Pen) - PW34C
Battery Hall -Mark 4 MP Pen,

D, Push -Pull) .. .. .. - PW46
F. J. Camm's " Limit " All -Wave

Four (HF Pen, D, LF, P) . 26.-9.36 PW67
" Acme " All -Wave 4 (HF Pen, .1)

(Pen), LF, Cl. B) .. .. 12.2.38 PW83
The " Admiral " Four (HF Pen,

HF Pen, I), Pen (RC)) . 3.9.38 PW90

Main; Operated
Two -valve : Blueprints, Is. each.
A.C. Twin (1) (Pen), Pen)
A.C.-D.C. Two (SG, Pow)
Selectone A.C. Radiogram Tao

(1), Pow)
Three -valve : Blueprints, 1s. each.
Double -Diode -Triode Three (HF

Pen, DDT, Pen)
D.C. Ace (SG, 1), Pen)
A.C. Three (SO, I), Pen) ..
A.C. Leader (HF Pen, I), Pow) . ,

D.C. Premier (HF Pen. I),
Unique (HF Pen, 1) (Pen), Pen)..
Armada Mains Three (HI' Pen, D,

Pen) ..
F. J. Carom's A.C.ill-Wave Silver

Souvenir Three (HF Pen. It, Pen)
" All -Wave " A.C. Three (I), 2

LF (RC)).. .

A.C. 1936 Sonotone .Pen, HI
Pen, Westector, Pen) . .

Mains Record All -Wave 3 (HF
Pen, D, Pen) ..

Four -Valve : Blueprints, Is. each.
A.C. Fury Four (SO, SG, D, Pen). .
A.C. Fury Four Super (SO, SO, D,

Pen) ..
A.C. Hall -Mark (HF Pen, U,

Push -Pull)
Universal Hall -Mark (HT Pen, D,

Push -Pull) . ,

PW18
PW31

PW19

- PW23- PW25
PW29

7.1.39 PW35C- PW35B- PW36A

PW3S

PW50

PW51

PW56

PW70

PW20

PW34D

PW45

PW47

These Blueprints are drawn full size.
Copies of appropriate issues containing descrip-

tions of these sets can in some cases be supplied at
the following prices which are additional to the cost of
the Blueprint. A dash before the Blueprint Number
indicates that the issue is out of print.

Issues of Practical Wireless... 4d. Post Paid
Amateur Wireless ... 4d.
Wireless Magazine 1/3 9, 99The index letters which precede the Blueprint

Number indicate the periodical in which the des-
cription appears : Thus P.W. refers to PRACTICAL
WIRELESS. A.W. to Amateur Wireless, W .M. to
Wireless Magazine.

Send (preferably) a postal order to cover the cost
of the blueprint. and the issue (stamps over 6d.
unacceptable) to PRACTICAL WIRELESS Blueprint
Dept., George Newnes, Ltd.. Tower House, South-
ampton Street, Strand, W.C.2.

SUPERHETS.
Battery Sate : Blueprints, 1s. each.
£5 Superhet (Three -Valve) .. 5.6.37 PW40
F. J. Camm's 2 -valve Superhet.. - PW52

Mains Sets : Blueprints, 1s. each.
A.0 £5 Superhet (Three -valve) .. - PW43
D.C.. £5 Superhet (Three -valve) .. - PW42
Universal £5 Superhet (Three -

valve) .. _ .. . PW4.4
F. J. Camm's A.C. Superhet 4 .. 31.7.37 PW59
F. J. Carom's Universal £4 Super -

bet 4 .. .. .. .. - PW60
" Qualitone " Universal Four .. 16.1.37 PW73

Four -valve : Double -aided Blueprint, 1s. 6d.
Push Button 4, Battery Model .. 1.9 10 38 PW95Push Button 4, A.C. Mains Modell

SHORT-WAVE SETS. Battery Operated.
One -valve : Blueprint, Is.
Simple S.W. One-valver _ 23.12.39 PWSS
Two -valve : Blueprints, Is. each.
Midget Short-wave Two (I), Pen) - PW38A
The Fleet " Short-wave Two

(I) (HF Pen), Pen) .. 27.8.38 PW91

Three -valve : Blueprints, Is. each.
Experimenter's Short-wave Three

(SG, P. Pow) PW30A.
The Prefect 3 (D, 2 LF (RC and

Trans)) . - PWG3
The Band -Spread S.W. Three

(HF Pen, D (Pen), Pen) .. 1.10.38 PW68

PORTABLES.
Three -valve : Blueprints, 1s. each.
F. J. Camin's ELF Three -valve

Portable (HF Pen. D, Pen) .. - PW65
Parvo Flyweight Midget Portable

(SG, II Pen) 3.6.39 PW 77

Four -valve : Blueprint, Is.
" Imp " Portable 4 (D, LF, LF

(Pen)) - PW86

MISCELLANEOUS
Blueprint, 1s.
S.W. Converter -Adapter (1 valve) - PW48A

AMATEUR WIRELESS AND WIRELESS MAGAZINE
CRYSTAL SETS.

Blueprints, 6d. each.
Four-lath'', I 23.7.38 AW427
1934 t ry-t:11 - AW444
150 -mile Crystal set .. - AW450

STRAIGHT SETS. Battery Operated-,
One -valve : Blueprint, Is.
B.B.C.. Special One-valver - A\\387
Two -valve : Blueprints, 1s. each.
Melody Ranger Two (D, Trans).. - AW388
Full -volume Two (SO stet, Pen).. - A'W392
Lucerne Minor (D. Pen).. 1- AvWm440296

A Modern Two-valver

Three -valve : Blueprints, 1s. each.
£5 5s. 8.0.3 (SG, D, Trans) - AW412
Lucerne Ranger (SG. I), Trans).. - AW42:2
£5 5s. Three : De Luxe Version

(SO, D, Trans) .. .. 19.5.34 AW435
Lucerne Straight Three (D, RC,

Trans) .. - AW437
Transportable Three (SG, D, Pen) - W31271
Simple -Tune Three (5(4, D, Pen)June'33 W31327
Economy -Pentode Three (SG, D,

Pen) .. Oct. '33 W31337
" WM." 1934 Standard Three

(SO, D, Pen) .. -
£3 3s. Three (SO, D, Trans) .. Mar. '34 W31354
1935 £6 Os. Battery Three (SG,

D, I'cn) W.341338791

PTP Three (Pen, D, Pen)
Certainty Three (SG, D, Pen) .. - WM393
Minituhe Three (SO, D, Trans) .. Oct. '35 WM396
All -Wave Winning Three (SG, D,

-44,1;-

-___-

831351

W31400



In replv---
A)6tiyiOur letter

Eliminator Output
" I have an eliminator which should give

a maximum of 120-150 volts, but I only get
60 volts. Can you tell me what is wrong,
and, if possible, suggest a remedy ? "-J. S.
(Plaistow),

THIS is a very common query and we
presume that you are a new reader,

or you would have seen the comments
which have been repeatedly made in
regard to this matter. In the majority of
cases such a query is the result of a test
being made with an unsuitable type of
voltmeter. The output of an eliminator
is what might be termed " floating," that is
to say, the current and voltage are closely
related, and an increase in current results
in a decrease in voltage. A cheap type of
meter will take a high current and give a
low voltage reading, especially if there are
" Detector " and " S.G." tappings which
are intended only to supply 2 or 3 mA
at the most. Your meter may take 20 mA
or even more. Therefore, to measure the
output from an eliminator accurately you
need a high -resistance voltmeter, or alterna-
tively should take the voltage readings
with that type of meter when the receiver
is being operated. If, however, the rectifier
has been damaged this would account for
a reduced output and a replacement of the
rectifier is then necessary.

Electrolytic Block Condenser
" I wish to obtain a 6 plus 6 plus 1 mfd.

cardboard container 230 -volt electrolytic con-
denser. I require this to repair an A.C. mains
receiver and I was wondering if you could
advise me where I could obtain one which
would serve the purpose."-W. E. M.
( Whitehaven).

YOU have indicated the type as being
6 plus 6 plus 1 mfd. and we would

point out that the sign between values in
block units usually indicates the polarity of
the common lead. Thus 6 plus 6 plus 1
would mean that there are three condensers
with a common positive lead to each. There
are few receivers which would employ such
a block unit and we think you require a
6 -6 -1 block which is three condensers
with a common negative lead. This would
be more usual and in the Dubilier range is a
block of this type, No. 319, working voltage
220 volts. The pre-war price was 5s.

Cabinet and Aerial
" Could you tell me where to get a metal

cabinet? Also with a doublet aerial for re-
ception, where do the two lead-in wires go to ?
Are they connected to a transformer, or are
they twisted together and plugged into the
one aerial terminal on the set? If the former,
what transformer is necessary ? "-T. W.
(S.W.1).

WRITE to E. Paroussi regarding the
metal cabinet, or to Peto-Scott.

With regard to the doublet lead-in the
usual arrangement is to connect the two
leads to the primary of an aerial trans-
former. This is the standard type of aerial
coil, such as the 4 -pin or 6 -pin plug-in
variety, and if your receiver incorporates
this type of aerial circuit you can insert the

two leads into the aerial and earth sockets.
Better results are obtained, however, if you
disconnect the primary winding of the
aerial coil from the earth line, and then
connect an earth to the receiver, with the
lead-in wires taken to the aerial terminal
and the now free end *of the primary winding.

Long -wave Stations
" I should be glad if you could let me have

the wavelengths of Tiflis, Minsk, Kiev,
Leningrad and Kaunas stations on the
long waves."-D. H. (Aston, Birmingham).

THE wavelengths of the stations in
question are as follows : Kaunas,

1,961 metres, 153 ltefs ; Minsk, 1,442
metres, 208 lic/s ; Kiev, 1,210 metres,
248 kc/s ; Leningrad, 1,107 metres, 271 kc 's;
and Tiflis, 1,060 metres, 283 kc/s.

RULES
We wish to draw the 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 modifications of
receivers described in our contem-
poraries.

(3) Suggest alterations or modifications to
commercial receivers.

(4) Answer queries over the telephone.
(5) Grant interviews to querists.
A stamped addressed envelope must be

enclosed for the reply. All sketches and
drawings which are sent to us should bear
the name and address of the sender.

Requests for Blueprints must not be enclosed
with queries as they are dealt with by a
separate department.

Send year queries to the Editor, PRACTICAL WIRELESS,
George Nevrnes, Ltd., Tower House, Southampton Street,
Strand, London, W.C.2. The Coupon most be enclosed

with every query.
,..../1.41.4.11.0M.11.1111,11.111. NEM .11111.041i.

Superhet Tone
" I have a commercial receiver, rather

old, which is of the superhet type. I find now,
on experimenting, that I can improve the
tone and make it much more natural by
slightly putting the pointer off the tune point.
When it is loudest, however, the tone is
rather deep. I have been told that I am
getting bad quality by off -tuning, but it
seems to me to be better. Can you answer
this point for me ? "-J. R. C. (Beith).

a superhet is properly tuned,
VY provided that all circuits are correctly

aligned, the tone should be properly
balanced, that is, all side bands should be
equally reproduced. When off -tune, how-
ever, there will be some side -band cutting,
and this normally results in distortion.
Incidentally, this is the reason for the
introduction of the visual tuning indicator
which permits the user to see when the set is
dead on tune and thus reproduction is
properly balanced. If, in your case, the
tone is too deep, the effect of modifying
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set in question. As it is an old receiver the
reproduction may not be so brilliant as that
obtained in modern sets.

Variable Resistance
" I have a volume control in my set

which is apparently giving trouble. It is
very erratic in action and before buying
a new one I should like to try to mend it.
I have taken off the cover and there appears
to be a disc of metal inside over which the
arm moves. It does not appear possible to
me for a disc to vary the resistance, and I
wonder if something has worn off or become
lost and should like your opinion on this
matter before .taking it any further to
pieces."-L. E. R. ( Watford).

THERE is a type of variable resistance in
which the variation is effected by

what is known as a " swash-plate." This is a
springy disc which, as the arm is rotated, is
pressed into contact with either a chemical
element or a wire -wound element. If
the springiness has gone out of the plate
then it would fail to act properly, but it is
more likely that some grease or oil has
got into the component and is preventing
good contact between the plate and the
element. In some cases a chemical element
can become worn, but there is very little
wear with a good swash-plate movement
and we therefore suggest that you dis-
mantle the component and clean away any
dirt or grease which you find on the plate.

Reaction Efficiency
" I am making a small short-wave set

and am interested in several designs which
you have published. I am not quite clear
regarding the difference between the so-
called electron -coupled arrangement and
the ordinary reaction circuit, and should be
glad if you could explain this and advise
me which to adopt. I shall use about
three valves and am keen on some really
effective long-distance logs on short and
medium waves."-J. E. H. (Matlock).

WITH a simple set, as we have before
pointed out, the reaction circuit is

of the utmost importance and the main
efficiency of the set is dependent upon this
part of the circuit. You therefore need a
very carefully chosen arrangement which
can be handled easily and will produce
its maximum effect. We therefore advise
the electron -coupled circuit, with potentio-
meter control for the screen voltage of a
good H.F. pentode. Pay careful attention
to the layout and use good quality parts,
and you will find that the arrangement
will give you all you desire.

REPLIES IN BRIEF
The following replies to queries are given in

abbreviated form Miter because of nort-compltance
wrath Os? rules, or because the pout raised as not of
general interest.

Is .
J. A. B. (W.2). The value depends upon the bias

voltage required, and'on the type of valve, i.e., short -
base or long -base.

A. T. (Todmorden). The details will all be found
in our Encyclopaedia.

A. D. B. (Coventry). We regret that we do not
now have details of the valves in question. They do
not appear in current lists.

A. T. H. (Margate). We cannot give details in the
absence of full data concerning the amplifier and
connections.

S. A. W. (S.E.15). The transformers are not suit-
able. You need a special transformer with a low -
resistance secondary.

W. C. (Warrington). Premier Radio can supply
the meter.

C. W. B. (Ashbourne). You should communicate
with the maker, of your receiver.

the tuning is to introduce a form of distor- V141=9.11MO.O.M11.1.M0.0.=.041=1.11.1.1411411111,..WINIMP..

tion which probably approaches a whistle
and this apparent raising of the tone is I The coupon on page 126

apparently more pleasant to your ear than I must be attached to every query. I
the correct reproduction given by the :MN NIIMP.114.114=.1.0.111.11411.M.0.0/.0.11.0141111.11i
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Classified Advertisements
ADVERTISEMENTS are accepted for these. columns
at the rate of 2d. per word (minimum charge 2/ -
each paragraph). Series discounts of 5 per cent. for 13,
10 per cent. for 26 and 15 per cent. for 52 insertions
are allowed. All advertisements must be prepaid.
EACH paragraph will commence with the first word
printed in bold face capitals. Additional words in
bold face capitals are charged at 4d. per word.
ALL communications should be addressed to the
Advertisement Manager, " Practical Wireless," Tower
House, Southampton Street, London, W.C.2.

CABINETS

A CABINET for Every Radio Purpose. Surplus
Cabinets from noted makers under cost of manu-
facture. Radiogram Cabinets from 30/-. Undrilled
table, console and loudspeaker cabinets front 4/6.
Inspection invited.
H. L. SMITH AND CO., LTD., 289, Edgware Road,
W.2. 'r e : Pad. 5891.

FOR SALE

SALE.-S.T.600 with speaker. 150 volt Milnes unit
Offers.-Haines, Chute, Andover, Habts.

LITERATURE

NEW Edition. American Amateur Relay League
Handbook. 500 pages of up-to-the-minute technical
information, 7/- post free. 1040 Jones Handbook;
approximately 700 pages dealing with every aspect of
Short-wave Radio, 8/6, post free.-Webb's Radio, 14,
Soho St., London, W.1. 'Phone : Gerrard 2089.

LOUDSPEAKER REPAIRS

LOUDSPEAKER repairs, British, American, any
make. 24 -hour service, moderate prtees.-Sinclair
Speakers, Pulteney Terrace, Copenhagen Street,
London, N.1.

REPAIRS to moving coil speakers. Cones/coils
fitted or rewound. Fields altered or wound. Prices
quoted, including eliminators. Pick-ups and speaker
transformers rewound, 4/6. Trade invited. Guaranteed
satisfaction. Brompt service.
L.S. Repair Service, 5, Bantam Grove, London, S.W.I2.
Battersea 1321.

MISCELLANEOUS

S.W.Ls., Q.S.Ls., any design, samples frees-East, 44,
Dsvon Avs., Twieleenham.

BE TALLER ! !-Inches pub you miles ahead 11
Increased my hsight to (ifts 3/ins. Details 6d. stamp.
-Malcolm os s Height - Specialist, Wilt XTE,
London. s

MORSE EQUIPMENT

fULL range of Transmitting Keys, Practice Sets,
Oscillators, Recorders and other Radio Telegraph
Apparatus. designed and manufactured by T. R.
McElroy, World's Champion Telegraphist. Sole dis-
tributors: Webb's Radio, 1t, Soho Street, London,
W.I. '!'hone: Gerrard 2059.

MORSE TRAINING

WIRELESS Code Courses.. "Book of Facts" Free.-
Candler System Co. (L.0.), 121, Kingsway, London,
W .C.2.

MORSE easily learnt by gramophone records by
ex -service Instructor. Speeds from 2 words per
minute. Also private tuition in London.-Masters,
Pound Hill, Crawley, Sussex.

NEW CHASSIS

ARMSTRONG CO. recommending the following
economically priced Radio Chassis for good quality
reproduction.
AR MSTRONCI Model AW38.-8-valve All -ware
Radio -grant chassis, incorporating the latest circuit,
including 6 watts push-pull output. Price £81810 +
5% war increase.
Armstrong Co. have many other models of equal
interest, please write for catalogue.
Armstrong Man ufa eturing Wa titers Rd., Holloway,
Loude', N.I.

NEW LOUDSPEAKERS

3.000 Speakers, P.M. and energised 4in. to 14in., In -
binding several Epoch 18in.-*-Sinclair Speakers,
Pulteney Terrace, Copenhagen Street, London, N.1.

PRACTICAL WIRELESS

Club Reports should not exceed 200 words in length
and should be received First Post each Monday
mmnittg for publication in the following week's issue.

ASHTON-UNDER-LYNE AND DISTRICT AMATEUR
RADIO SOCIETY

Headquarters : 17a, Oldham Road, Ashton -under -
_Ls .

Hori.Sec. : N. Gooding (G3PM), 7, Broadbent Avenue,
Sntallst aw, Ashton-under-Lyne.

Meetings : Wednesdays, 8 p.m., and Sundays, 2.30 p.m.

THERE was quite a good rally of members and
friends at a recent meeting when the R.S.G.B.

National Field Day Film was shown. The arrange-
ments for the projection were ably carried out by a real
old-timer in Mr. Leslie Gordon (ex G6ZY) who now
devotes his spare time to photography. Later in the
evening Mr. Gordon gave an entertaining impromptu
talk when he compared the modern amateur equip-
ment with that of 20 years ago. Appropriate " eine "
music was provided by an audio -amplifier and records
loaned by -Mr. C. Noke (G6DV).

At the same meeting Mr. j. Partington (G5PX), the
President, outlined the society's future programme
which includes the constructing of a Steel -wire Audio
Recorder.

In view of the fact that most of the members are
now building superhet receivers, Messrs. W. P. Green
(Chairman) and J. Cropper (G311V-Treasurer), have
arranged to collaborate in a series of lectures dealing
with superhet principles and design.

SLOUGH AND DISTRICT SHORT-WAVE CLUB
Headquarters : The H Headquarters, High Street,

Slough (above Messrs. Lilley and Skinner's Shop).
Hon. Sec. : K. A. Sly. 16. Buekland Avenue. Slough.
Meetings : Alternate Thursdays at 7,30 p.m.

THE last meeting was held at the club's new head-
quarters at the address given above.

The meeting opened with a discussion of short-
wave conditions, particularly the. recent stint -spot
activity and its effects upon reception. Mr. Hine,
research group organiser. presented a selection of very
interesting graphs which he had drawn to show the
signal strengths and fading times on WGEA and
WGEO for the same time G.M.T. each evening for
several months past. The co -relation shown between
the curves was examined by all the members anti
they remarked upon the similarity between readings
taken on signal strength and fading. Mr. K. Sly also
showed some highly interesting graphs on the same two
stations and these compared very favourably with
those of Mr. Hine.

Mr. Baldwin (2BWV) demonstrated the new super -
het which he has just built and many stations were
received at good volume; members suggested altera-
tions and improvements for which Mr. Baldwin
thanked them.

Morse practice was then held with Mr. J. Gilbert
(2DD0) at the key. Mr. Gilbert is one of the many
members with the Forces and received a particular
welcome since he was the founder of the club.

The more members we can obtain the greater shall
we be able to enlarge the scope of our meetings.
Members of His Majesty's Forces will be welcome at all
times, and will be enrolled as honorary members.
The subscription is 2s. Od. f/11111181Iy and 3d. per meeting
to cover the cost of hire of room.

ROBERT BLAIR RADIO SOCIETY
Headquarters : I-.C.C. Evening Institute, Blundell

Street, Islington, N.7.
Hon. Sec. : W. Jennings, 8-2, Craven Park Road,

London, N.15.
THE above society met again on April 4th, and a

series of interesting lectures on the Outline of
Wireless has been planned by Mr. E. W. A. de Kretser,
our technical Instructor. An up-to-date test bench
which includes a cathode-ray oscillograph is available
for the full use of its members.

A morse code section, which proved very successful
last term, will also be carried on, and beginners are
especially wercome.

All inquiries should be addressed to Mr. H. Shelton,
5, Gordon House, King's Cross, N.1.

ROMFORD AND DISTRICT AMATEUR RADIO
SOCIETY

Hon. Assist. Sec.: H. G. Holt, M.P.S., 3, Butts Green
Road, Hortichurch.
THE Romford and District Radio Society resumed

Tuesday evening meetings as before at the Red
Triangle Club. on April 2nd, 1940. at 7.45 p.m.

This was the annual general meeting and all -the
retiring members were re-elected unanimously.

New members are welcome and any inquiries should
be addressed to Mr. H. G. Holt, 21/XL at the above
address, who as assistant secretary for the duration
will give any help -that may be required.

April 20th, 1940

PUBLIC APPOINTMENTS

AIR MINISTRY.
AERONAUTICAL INSPECTION DIRECTORATE.
Vacancies exist for une-Aablished appointments as
Examiners in the General Engineering, W/T and
Instrument Branches.
QUALIFICATIONS.
All candidates must have good general education, be
able to read drawings, understand specifications, use
micrometers and other measuring instruments.
(a) Applicants for the General Engineering Branch
must have had practical experience in an engineering
works. An elementary knowledge of materials testing
is desirable.
(I)) Applicants for the Instrument Branch must have
knowledge of physics and training in light engineering
or instrument making. Candidates with knowledge of
optical instruments are also required.
(c) Applicants for the W/T Branch must have practical
knowledge of W/T and electrical equipment with
technical training in radio communication equal
to City and Guilds final examination standard.
ACCEPTED candidates will undergo a period of
training in inspection as applied to the above subjects,
not exceeding three calendar months, and trill be
paid £3 10s. Oil. weekly during training. Subsistence
allowance of £1 5s. Od. weekly during training is
payable to married men normally residing outside
the training area. On successful completion of training,
candidates Will be appointed as Exantiners at a salary
of £246, if 25 years of age or over, with a corresponding
reduction of £12 per annum for each year under 25 on
joining (payable monthly in arrear) if service is satis-
factory, and must be prepared to serve in any part,
of the United Kingdom.
NORMAL age limits 23 to (30.
CANDIDATES should indicate on their applications
for which vacancy they wish to be considered-a,
b or e.
APPLICATIONS must be made on Form 786, copies of
which can be obtained on application, by postcard
only, to.: The Inspector -in -Charge, A.I.D. Training
School (I.C.S./REC. 53), Brandon Steep, Bristol, 1.

RADIO MAP AND GLOBE

WEBB'S Radio Map of the World enables you to
locate any station heard. Size 40- by MY 2 colour heavy
Art Paper, 416. Limited supply on Linen, 10/6.
WEBB'S 'Indio Globe-superb 12" full -colour
model. Radio prefixes, zones, etc. Heavy oxydised
mount. Post Paid, 27/6.-Webb's Radio, 14, Soho
Street, London, W.1. 'Phone: Gerrard 2089.

RECEIVERS AND COMPONENTS

COULPHONE hallo, Brimshaw Lane, Ormskirk. 1040
Collaro Gramophone Motors 12. turntable, 27/6.
Radiogram units, 45/-. American Valves, all types, 4/8.
Octal, 5/8. Record F.W. Rectifiers, 5/6. Stamp for list.

5/- BARGAIN PARCEL comprising Speaker Cabinet,
2 Drilled Chassis, condensers, resistances and many
other uselnl components. Worth £2. Limited
number. Postage 1/ -.-Bakers Selhurst Radio, 75,
Sussex Road, South Croydon.

VAUXHALL-All goods previously advertised are
still available ; send now for latest price list, free.-
Vauxhall Utilities, 163a, Strand, W.C.2.

BANKRUPT Bargains. Brand new 1939/40 models,
makers' sealed cartons, with guarantees, at less
40% below listed prices ; also Midgets. portables,
car radio. Send 10. stamp for Ilsts.-Radio Bargains,
Dept. P.W., 261-3, Lichfield Road, Aston, Birming-
ham.

TRANSFORMERS Mr L.T. Rectifiers for charging
and safety, 12v. lighting., from 12/8.--Thompsons,
176, Greenwich High Road, S.E.10.

SOUTHERN Radio's Bargains.
ALL Guaranteed. Post age Extra.
5/- Parcel of useful Components, comprising Con-
densers, Resistances, Volume Controls, Wire, Circuits,
etc. Value 25/-. 5/- per parcel.
15/- Service Man's Component Kit. Electrolytic
Condensers, Volume Controls, Resistances, Tubular,
Mica, Paper Condensers, Valve Holders, etc. 120
articles contained in strong carrying case, V x 7" x
15/- the Kit.
21/- Small Trader's Parcel of Components. 150
Articles comprising all types Condensers, Valve
Holders, Resistances, Chokes, Coils, Wire, etc. Value
85/-. 21/- the parcel.
5/- 100 Wire -end Resistances, assorted capacities.

and 1 watt, 6/- per 100.
ORMOND Loud -speaker Units, 2/6; Crystal Sets,
5/6 ; Westectors Type W2, 2/6 ; Crystal Detectors,
2/-; Crystals, 6(1. ; Marconi V24 Valves, 9(1.
2/- Tool or Instrument Carrying Cases, ex Govern-
ment Stock ; Wood, 9' x x 7, 2/-.
SOUTHERN Radio, 46, Lisle Street, London, W.C.
Gerrard 6653.
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RECEIVERS AND COMPONENTS

RADIO CLEARANCE, LTD., 63, High Holborn, London,
W.C.1. TELEPHONE : HOLborn 4631.

COMPLETE KIT of parts to build 'Asset) lii Q Battery
Short-wave receiver. 5-91 metres switched. Brand
new goods boxed, with circuit and instructions.
Listed, e4/15/8 Our price, 61/19/11 less valves.
ALL -WAVE super -het. chassis, 5 valve A.C. Latest
;dullard valves. T.H.4.B., V.P.4.B., T.D.D.4, Pen
A.4, L.W. 4/350v. Ranges: Short-wave, 16-48
metres. Med.-wave, 200-560 metres. Long -wave,
800-2,200 metres. Size of Chassis : 143" long, 71"
deep. Height overall, Controls tuning at side,
volume on/off at side, wave change. Provision for
pick-up. Complete with valves and knobs, 14/17/6.
Special speaker, 1,500 ohms field, 10/6 each:
L.F. transformer.. Lissen Hi Q. Ratio .3-1. High
grade, boxed. List 6/-. Our price, 2/3 each.
H.F. choke. Lissen Hi Q. Compact disc type with
feet. Boxed. List, 2/6. Our price, 6d. each.
ULTRA -SHORT and short-wave choke. Listen Ili Q.
Inductance 100 microhenries. Boxed. List, 2/-.
Our price, 11- each.
ULTRA -SHORT and short-wave double -wound low -
resistance choke. Listen Hi Q. Resistance less than
.05 ohms. Boxed. List, 2/6. Our price, 1/3 each.
LOW -LOSS Ceramic valve -holders. Lissen Hi Q.
Bate -board and chassis. 5- and 7 -pin., 10d. and 1/ -
each.
MANSBRIDGE type condensers. Lissen Hi Q.
250 D.C. working. Moulded case with feet. .1 mfd.
and 1 mfd., 6d. each.
ROTARY coil unit. Lissen Hi Q. Four -band from
4.8-01 metres, can be selected by a turn of the knob.
With circuit. Boxed. List, 15/0. Our price, 6/11.
LOW -LOSS short-wave variable condensers. Ceramic
Menial -ion. Brass vanes. Lissen Hi Q. Minimum
capacity 5 micro -micro farads. Two types. Boxed,
with knobs. 160 m.mfd. List, 7/6. Our price,
3/6 each. 20 m.mfd. List, 5/6. Our price, 2/11 each.
MICA condensers, Lissen. New. Boxed. All useful
sizes, OCR selection. 1/3 per dozen.
SPEAKER cabinets, finished Mack reaine. Circular
face. Metal grille. Size 8,1" a 95" a 45", 4/6 each,
SCREEN ED 3 -way flexible, 4 yards for 1,6.
MEDIUM- and long -wave coil units, with valve -holders
and sundry resistances, 9d. each. (No circuit.)
MIXED tubulars, wire -ends. OUR selection, 2/6
per dozen.
4 -PIN base -board valve -holders. listen. 2 for 3d.
4-1 L.F. transformers. Lissen. Boxed. 2/6 eat.h.
CONE speaker unit. Lissen. Complete with reed
nod chuck. Boxed. 1/- each.
SPAGHETTI resistances. Lissen. Many useful sires,
OUR selection, 1/3 doz.
4 -PIN valve adapters. Lissen. 6d. each.
PUSH-PULL switches. Lissen. 2 -point, 4d. each.

et -point, 6d. each.
RICE -KELLOGG SENIOR 12" moving -coil speakers,
20 watts. Field 1,000 ohms. 11 ohms speech coil.
Without speech transformer, 32/6 each. With trans:
former tapped 3,000 ohms and 7,000 ohms, 35/- each.
GRAMPIAN 10" 10 -watt, 2,500 ohms energised
speakers. Heavy cast frame, 15/- each. With heavy-
duty pentode speech transformer, 17/6 each.
HEAVY-DUTY speech transformers. Pentode match-
ing, 2/11 each.
2 -GANG straight condensers. Plessey. 1/6 each.
Ditto, 3 -gang, 2/- each.
ROLA P.M. speakers. Latest type 74' cone with
pentode transformer. Boxed. 14/6 each.
CLOCK -FACED dials. 5" a 3r. With printed 3 -wave
scale. Ox -copper escutcheons and glass, 3/6 each.
Ditto, less escutcheon, 2/6 each.
HORIZONTAL dials, with plain scale. 7)' x 31.' and
pointer, 1/- each.
FILAMENT transformers, input 200-250v., output
Iv. 4 amps., 4v. 6 amps., 4/11 each.
MAINS transformers, Plessey, 350-0-350v., 00 m.a.,
4v., 2.5 amps., 4v., 0 amps., 8/6 each.
MAINS transformers. G.E.C. American windings,
350-0-350v., 65 ma., 5v. 2 amps., 6.3v. 2.5 amps.
Suitable for replacements in G.E.C. models, 5/6 each.
MAINS transformers. Wearite. Type R.C.1,
250-0-250v., 80 m.a., 4v. 2.5 amps., 4v. 4 amps., 9/11
each. Type R.C.2, 3.50-0.350v.,120 ma., 4v. 2.5 mops.,
4v. 4 amps., 12/6 each. Type R.C.3, 350-0-350v. 150
m.a., 4v. 2.5 amps., 4v. 2 amps., 4v. 5 amps., 15/- each.
Type R.C.4, 500-0-300v. 150 m.a., 4v. 2 amps:, 4v.
2 amps., 4v. 2.5 amps., 4v. 5.0 amps., 21/- each.
All the above centre -tapped windings.

- Type R.C.5,
100 -watt auto transformer, 100 -110v., 200 -250v.,
reversible, 12/6 each. Type R.C.B., 350-0-350v. 80
m.a,, 5v. 2 stops., 0.3v. 5 amps., 6/11 each. All trans-
formers 200-250v. tapped primaries.

'Continued in column 3.)

PRACTICAL WIRELESS

PREMIER RADIO
MORSE PRACTICE KEYS. -Brass movement on
Bakelite base, 313. General purpose Morse keys,
smooth action. heavy vont acts, 5/10.
HEAVY DUTY TX KEYS. -.Tungsten contacts,
heavy cast base. with Mass movement, 10i-.
BUZZERS, high-pitched. in Bakelite Base, 1;9.

Special Otter of Record Auto -Changer Units for
A.C. Mains he famous manufacturer. Play 8
records. Latest type Magnet,. Pick-up, Auto -
stop. Start and Rejector. Limited number only
at 64/19/6, Carriage Pahl.

PREMIER SHORT-WAVE KITS
for OVERSEAS NEWS

Incorporating the Premier 3 -Band S.W. 11-86
Metres wit bout coil changing. Each Kit is complete
with all components, diagrams, and 2 -volt valve,.
3 -Band S.W. 1 -Valve Kit, 14,9. 3 -Band S.W. 2 -
Valve Kit, 22/6.

DE LUXE S.W. KITS
Complete to the last detail, including ali Valves
and coils, wiring diagrams and lucid instructions
fir building and working. Each Kit is supplied
anti a steel Chassis and Panel and uses

OHS to tune from i3 to 170 metres.
1 Valve Short -Wave Receiver or Adaptor Kit 20/-
1 Valve Short -Wave Superhet Converter Kit 23/--
1 Valve Short -Wave A.G. Superhet Converter

Kit
2 Valve Short -Wave Receiver Kit .. 29/-
3 Valve Short -Wave Screen Grid and Pentode

Kit 68'-
REPLACEME'IT VALVES FOR ALL SETS

EUROPA MAINS VALVES. 4 v.. A., Types,
A.C./H.L., AL. iL., A.C.,S.G., A.C.,V.-M.S.G.,
A.C.,H.P., A.C. V.H.P. (6 -pin), ati 5 3 each.

H.P., A.G.. V.H.P. 17 -pin), ; .c.:Pens-
LH., 7.6 ; A.C.,P.X.4, 7,3 ; Oct. Freq. Changers,
816 ; Double Diode Triodes, 7,1 ; 350 v.: F.W.
Fleet., 5.6 ; 500 v. F. W. Rect., 6.13 ; 13 v..2 amps.
Gen. Purpose Triodes, 5,6 ; H.F. Pens and Var.-
Mu H.F. Pen., Double Diode Triodes, Oct. Freq.
Changers, 7;6 each. Full and Half -Wave Rectifiers,
6/6 each.
TRIAD HIGH-GRADE U,S.A. VALVES, all types
in sleek. Standard tubes, 5/6 eaeh. Octal Base
tubes, 6.6 each.
HUGE PURCHASE OF U.S.A. MAINS TRANS-'
FORMERS at Pre -War l'riees. Manufacturers'
surpl ne. All Male new and Guaranteed.
Input 110 v. and 220 v. A.C. Output 325-325 v.,
12o itma. 6.3 v., 2-3 amps., 5 v. 2 amps., C.T.,
7/6 catch. input 230 v. A.C. Output 325-325 v.,
75 ea., 5 v. 2 amps., 6.3 v. 2-3 amps. C.T.,
each. Input 100-250 v.' 300.300 v. 00 en.a. 4 v.
5 a. C.T., 4 v., I a., 6/11.
PREMIER BATTERY CHARGERS for A.C.
Mains. Westinghouse -Rectification complete and
ready for use. To charge 2 vets at amp., 1119 ;

volts at t amp., 19/-; 0 volts at 1 amp., 22/6 :
L volts at 1 snip., 24/6 ; 0 volts at 2 amps., 37,6.
Class B Kits, comprisinet Driver Transformer,
Class B 'Valve and Holder. Complete with circuit,
11/6.
Premier Pick-up Heads. Will fit any tone -arm, 5/3.
ANOTHER SPECIAL OFFER. Pier) Xtal Pick-ups.
With ann. Famous make. Om pm 1.7 v.
Response 40-8,000 cycles, 35,'-.
MOVING COIL SPEAKERS. All complete with
Output Transformer. Rola .6in. P.M.'s, 12/6 ;
8in. P.M .'s, 16/6: 10ui P.M. 's, 22/1 ; GP2 P.M.'s,
66h. Energised _Models. Plessey, sins 2,500 Or
7,500 ohm held, 7,6, 750 ohm field, 76 ; G12
11 ne ref sed, 59/6.
PREMIER Short. -Wave Condensers all-bm s,
construction, with Trolitul insulation. 15 namf.,
1/9; 25 mune, 1/10; 40 wolf., 2/-; 100 ulnas
2/3 ; 160 ma,, 2/7 ; 25,1 muff., 2/11.
PREMIER SHORT-WAVE COILS, and repin
types, 13-26, 92-47, 41-49, 78470 metres, 2 each,
with cireuit. Special set of S.W. Coils, 14-150
metres, 41 set, with circuit. Premier 3-baral
S.W. coil, 11-25, 10-43, 38-80 metres. Suitable
any type circuit, 2/11.
Coil Femurs, 4- and 0 -pin, plain or threaded,
1/2 each.
UTILITY Micro Cursor Dials. Direct and 500 : 1
Ratios, 4/3.
LISSEN Dual Range Sereened Coils, medium and
long, waves, 2/9 each.
Orders 5/- and over sent Post Free. Under 5/ -
please add Oil. postage.

YOU MUST HAVE A
PREMIER 1940 CATALOGUE

111 PAGES - - - PRICE 6d.
GET YOUR COPY TO -DAY!

ALL POST ORDERS TO : Jubilee Works, 167
Lower Clapton Road, London, E.5. sr 472:
CALLERS TO: Jubilee Works, or Our NEW

PREMISES, 169, FLEET STREET, E.C.4.
Cridmi 2a33

or 50, High Street, Clapham ,9.W.4. 11:,-qiquy 2381

1%,

RECEIVERS AND COMPONENTS

(Continued from column I.)
CHASSIS mounting valve -holders, American 4 -3 -6 -
and 7 -pin. 4d. each. Octals, 6d. each. Loctals, 10d.
each. 7 -pin Eli dish type, 3d. each.
1 WATT resistances, Polar N.S.F. 4d. each, 3/9 dozen.
All sizes up to 2 meg.
WEARITE 110 10c I.I. transformers, 1/ -each.
VOLUME controls. American C.T.S., finest made,
divided spindles. Length 2t". With switch, 2,0410,
5,000, 10,000, 25,000, 100,000, 250,000, 500,000, and
1 meg., 2/6 each. Wire wound. 5 watt (less switch),
2,000, 5,000, 10,000, 20,000, and 25,000 ohms, 2/ -
each.
24 MFD. call type, electrolyties, 450v. working, 1/ -
each.
B.I. wire -end type bias electrolytics. 50 reds 125.,
1/6 each; 50 mfd., 50v., 2/- each.
TUBULAR Wire -end non -inductive paper condensers.
All sizes up to 0.1, 5d. each, 4/9 dozen.
ENERGISED speakers, Plessey 6" cone, 1,5110 ohms
field, 5/11 each. /.

BATTERY output pentode valves. Well-known make,
3/11 ea,..h.
BATTERY double diode triode. Well-known make.
3/6 each.
RAYTHEON first -grade valves. Largest stockists,
all types in stock, including glass series, glass octal
series, metal series, bantam series, single -ended series,
and resistance tubes, all at most competitive prices
send for valve lists. All orders must include stddiciem
postage to cover. Hours of business: 9 a.m.-6 p.m.
weekdays. Saturday, 0 a.m.-1 p.m. Please writ,.
you address in block letters.
RADIO CLEARANCE, LTD., 63, High Holborn, London,

W.C.1. TELEPHONE : HOLborn 4631.

B.I. 4 mfd. Resin Oil -tilled Condensers, 450v. working,
2/3 each ; .1 mfd., .25 mfd. 1,000v. worki»g, 2/3 each.
NEW 1/10 h.p. Induction Motors, 220 A .C., 1,430 Revs.,
Ball Bearings, 25/- ; Townsend Buzzers, ILE. Buzzers.
4)v. to 10v., 3%6 Cossor Valves, 210 H.F., 20;
Detector, 213; Microphone Carbon Inserts, .

Microphone 80-1 Transformers 1/9. Tapped Rettistatas
550 ohms 2/9. 350 ohms 2/3.
London Central Radio 2:3. Lisle Strei,,
Gerrard 2969.

TECHNICAL PUBLICATIONS

R.S.G.B. ANIATEUlt RADIO HANDBOOK, 300
pages, 3s., by post. -10. Ashridge !Melts. Londoi
N.13.

SHORT-WAVE EQUIPMENT

" H.A.C." one -valve Short-wave Receiver, tameas
Mr over 5 years, now available in kit form ; complete
kit of precision components, accessories, full instruc-
tions, 12/0, post 0d., no soldering necessary ; descrip-
tive folder thee on request -A. L. Bacchus. 109,
Hartington Road, S.W.8.

BULGIN AC/DC S.W. Converter, 10 to 240 metres
Complete valves £3 10 0 ; bargaim-Coates, 5, Park
Terrace, Which, , Yorkshire.

TUITION

PRACTICAL Postal Corr es, radio television, test
equipment design, trade test coaching for R.A.F.
posts, I.P.R.E. and I.W.T. exams.; booklet free. -
Secretary, 3, Shirley Road, London, W.4.

ADVERTISE .
Turn those surplus compo-
nents into cash ! The classified
columns of " Practical Wire-
less " are scanned by most of
our readers. Here you will
find a ready market for your
surplus components. Special
rate of Id. per word (minimum

I i-).

Send your advertisement with P.O. to :-
Advertisement Manager, " Practicql
Wireless," ,Tower House, Southampton

Street, London, W.C.2.
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Just back from a wide

tour of the United

States, this ex -Cabinet

Minister writes an
important series for

WAR WEEKLY.

What Will America Do ?
The Rt. Hon. A. Duff Cooper has keen in America since the outbreak of hostilities,
testing public and political opinion on the war of the European democracies against
Nazi domination. What does the average American believe about the war ? Does
he think America can stay out of it ? What is the strength of the isolationists ?
Mr. Duff Cooper saw Mr. Roosevelt at Washington and also Mr. Cordell Hull,
Secretary of State. This is a vital series that no one can afford to miss at this critical
juncture, and you can read it only in WAR WEEKLY. Get the issue out now.

TH EwrA RWE E KLY

THE PAPER THAT EXPLAINS THE WAR. 3D EVERY FRIDAY.

George Negnes,
- r

RADIO
TRAINING
MANUAL

Published every Wednesday by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, Strand, London, W.C.2, and2 Printed in England by THE NEWNES & I'EARSON PRINTING CO., LTD., Exmoor Street, London, W.10. Sole Agents for Australia and New
Zealand : GORDON & GOTCH, LTD. South Africa : CENTRAL NEWS AGENCY, LTD. Practical Wireless can be sent to any part of the world,

P.W. post free, for 17s. 8d. per annum ; six months, 8s. 10d. Registered at the General Post Office as a newspaper and for the Canadian Magazine Post.
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* PRACTICAL TELEVISION

Valve Types Explained

L.F. Gain

Thermion's
Commentary

Planning the I.F.
Amplifier

Practical Hints

Practical Television

Superhet Beat Notes

Readers' Letters

Radio Engineers are at a premium to -day ! Equip yourself for a good job by studying .

PRACTICAL WIRELESS SERVICE MANUAL
By A Complete, Practical and Up-to-date Work on the Testing of all Types of WirelessF. J. CAMM. Receivers. 288 PAGES and OVER 220 PHOTOGRAPHS, DIAGRAMS and PLANS.

From all Booksellers 6/. net or by post 6/6 direct from the Publishers, George Newnes, Ltd. (Book Dept.), Tower House, Southampton Street, London, W.C.2.
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NEW SERIES

RADIO ENGINEER'S POCKET -BOOK
No. 65

AMPERE -HOUR. -This unit, chiefly
used in connection with accumulators,
is equal to 1 coulomb per second for
3,600 seconds, or 3,600 coulombs.

AMPERE TURNS. -The number of
turns in the coils of an electromagnet,
multiplied by the current flowing
through them.

INTERNATIONAL AMPERE. -The
current which, when passed through a
solution of nitrate of silver in water,
deposits silver at the rate of .00111800
gramme per second.

INTERNATIONAL OHM. -T h e
resistance offered to a current by a
column of mercury at the temperature of
melting ice, 14.4521 grammes in mass.
of a constant cross-sectional area, and
of a length of 106.3 centimetres.

INTERNATIONAL VOLT. -T h e
electrical pressure which causes 1 in-
ternational amp. of current to flow
when applied to a conductor having
a resistance of 1 international ohm.

INTERNATIONAL WATT. -T h e
energy used in 1 second by an inter-
national ampere when flowing at a
pressure of 1 international volt.

LIGHT, SPEED OF. --:Light waves
travel at 186,000 miles per second.
This speed is also that of wireless
waves.

SOUND, SPEED OF. -Sound waves
travel 1,142 feet per second.

No. 68

POWERS AND ROOTS (continued)

No. Squares. Cubes Square
Roots.

Cube
Roots.

36 1 290 46 050 6.000 3.302
37 1 304) 50 053 6.083 3.332
38 1 441 54 872 3.101 3.362
39 1 521 59 319 6.245 1.391

40 1 600 64 000 6.325 3.120
41 1 681 :08 031 6.403 3.148
4'2 1 764 74 088 6.181 1.473
43 1 840 79 507 0.557 3.503
44 1 936 85 181 6.633 3.330
45 205 91 125 (.708 3.5:17
46 2 116 07 336 8.782 3.583
47 2 209 103 621 6.856 3.000
4S 2 101 110 592 33;08 1,034
40 2 401 117 649 7.000 305,(

50 2 500 125 000 7.071 3.684
51 2 001 112 151 7.141 3.708
52 2 70.4 140 608 7.211 .711
53 2 809 148 877 7.280 3.756
54 2 913 157 164 7.148 1.780
55 3 025 106 375 7.110 1.501
56 31;0 175 610 7.483 1.820
67 3 249 185 193 7.550 3.849
58 3 3(41 195 112 7.616 3.871
50 1 481 205 179 7.681 3.803

60 3 300 7.745 3.915210000
61 3 721 220 981 7.810 1.936
62 3 844 238 128 7.874 3.958
63 3 909 250 047 7.937 3.079
64 4 096 262 144 8.000 4.000
65 4 225 274 625 8.002 4.021
66 4 356 287 496 8.124 4.041
67 4 480 300 763 5.185 4.062
68 4 624 314 432 8.246 4.082
89 4 761 323 509 8.307 4.102

No. 66

Valve -leg spacing for stan-
dard 4- and 5 -pin valves.
The diameter of the valve Valve -leg spacing tot

pins is 3.2 mm

5M

The two diagrams above
show the valve -leg spac-
ing for the Hivac Midget

valves.

7 -pin valves.

>OP

Valve -leg spacing for
9 -pin valves.

No. 69

POWERS AND ROOTS (continued)

No. Squares. Cubes. Square tube
Roots. B00(8.

70 4 900 341 000 8.107 4,12i.
71 5 041 357 911. 8.420 1.141
72 5 184 371 248 8.485 44 64
73 5 329 389 017 8.544 4.179
74 5 470 405 221 8.002 4.108
75 5 625 421 875 8.060 4.217
70 5 776 4143 073 8.718 4.230
77 5 929 150 511 8.775 4.254
78 6 081 474 552 8.812 4.273
79 6 341 493 019 8.833 4.291

80 3 400 512 000 8.041
81 G 561 531 441 0.000 4.327

6 721 551 365 (1.035 4.344
83 6 889 571 787 9.110 4.302
81 7 050 592 701 9.165 4,38(
83 7 225 014 125 9.220 4 397
86 7 390 636 050 9.274 4.411
87 7 509 058 593 9.1127 4,431
83 7 741 681 472 9.381 4.44
80 7 921 704 969 9.414 4,46",

90 8 100 729 0(10 0.487 1.48i.
91 8 281 733 571 9,539 4.4()8
92 8.164 778 6.33 0.592 4.511
93 8 640 804 357 9.644 4.531
94 8.836 830 584 9.093 4.517
£15 9 025 857 375 9.747 4.503
96 0 210 881 730 9.793 4.579
97 9 409 912 673 0.819 4.595
08 9 604 941 192 9.809 4.310
99 9 801 970 299 9.950 4,020

100 10 000 1 000 000 10.000 1.612

(See also page 144)

No. 67

POWERS AND ROOTS

No. Squares. 8.1e8re CubeCube:, Roots.

1 1 1 1.000 1.000
2 4 8 1.414 1.260
3 0 27 1.732 1.442
4 16 64 2.000 1.587
5 25 125 2.236 1.710
6 36 216 2.449 1.817
7 49 313 2.640 1.913
8 61 512 2.828 2.000
9 81 729 3.4100 2.080

10 1.00 1450 1.162 0.154
11 121 1 8:11 1317 2.224
12 144 1 728 ..-P.',4 2.289
13 109 2 107 3.600 2.351
14 190 2 744. :1.742 3.410
15 225 3 375 11.8; ,1 2.406
16 256 4 090 4,040 2.520
17 289 4 913 4.101 2.571
18 324 5 832 4.2-13 0.621
19 361 6 859 4.359 2.338

20 400 8 000 4.472 2.714
21 441 0 231 4.503 0.759
22 484 10 648 4.000 2.802
23 529 12 167 1.796 2.814
24 576 13 824 4.'839 2.884
25 625 15 325 5.1)(0 2.934
26 676 17 576 5.099 2,962
27 729 19 081 5.196 3.000
28 784 21 952 5.292 3.037
29 841 24 389 5.385 3.072

30 900 27 000 5.477 : 3.107
31 961 20 791 5.568 3.141
20 1 024 32 768 5.657 ( 3175
33 1 089 35 937 5.745 3.208
34 1 153 30 304 5.F31 3.240
35 1 225 32.075 5.910 3.271.

No. 70
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ROUND THE WORLD OF
Short-wave Efficiency

AS most short-wave enthusiasts will have
found, a simple receiver depends for

its efficiency upon the effectiveness of the
reaction control. Many long-distance
stations are only heard after reaction has
been carefully adjusted, and in many
receivers this may take a little time, the
control being advanced, retarded, the set
re -tuned and reaction again adjusted.
Backlash and other troubles are often
found to be the cause of complaints that
short-wave working is not
worth while, and therefore
listeners who have experienced
the abpve troubles should try
suppressor -grid reaction on the
lines recently mentioned in
these pages. In this issue we
give c -instructional details of
a 4 -valve receiver built round
this type of circuit, and those
readers who want a 4 -valve set
of the " straight " type for
short-wave work will find many
points of interest in it. When
once the preliminary adjust-
ment; have been made, the
receiver will be found to handle
extremely well and will give
results somewhat .similar to a
superhet. Of course, tile power
available and the range will
not be comparable with a
superhet, but the ease of control
and the effectiveness of signal
build-up will certainly make
this a very useful receiver for
all-round short-wave work.

Norwegian News
ASERVICE of news in Norwegian is

now being broadcast from 6.30 to
6.45 p.m., B.S.T., until further notice.
The service is given on the Home Service
wavelengths of 391.1 and 449.1 metres,
and is also broadcast regularly on the
short waves normally used in the B.B.C.'s
European Service as follows :

GSA -49.59 metres.
GSW-41.49 metres.
GRX-30.96 metres.

The programme for the Forces is un-
affected.

Mr. Michael Standing
THE B.B.C. announces that Mr. Michael

Standing has been appointed to take
charge of the Outside Broadcasts Depart-
ment in Mr. de Lotbiniere's absence. As
already announced, Mr. de Lotbiniere has
been appointed an acting Assistant Con-
troller of Programmes. Mr. John Snagge,

Assistant Director of Outside Broadcasts,
who took charge of the B.B.C. Announcers'
staff at the beginning of the war, will
continue this work.

More Tricks of Dr. Goebbels
W. A. SINCLAIR'S sixth talk in the

" Voice of the Nazi " series, in which
he lays bare some tricks of the trade of the
Nazi propagandists, will be repeated on
April 27th. He will deal particularly with
distortions of history by which Dr. Doebbels

Editorial and Advertisement Offices:
" Practical Wireless," George Newnes, Ltd., .
Tower House, Southampton Street, Strand,

1 W.C.2. 'Phone : Temple Bar 4363.
Telegrams : Newnes, Rand, London.

; Registered at the G.P.O. as a newspaper and
i for transmission by Canadian Magazine Post. t

The Editor will be pleased to consider articles of a
practical nature suitable for publication in :
PRACTICAL 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 4
manuscripts, every effort will be made to return
them if a stamped and addressed envelope is
enclosed. All correspondence intended for the I

; Editor should be addressed: The Editor, PRACTICAL ;
WIRELESS, George Newnes, Ltd., Tower House,
Southampton Street, Strand, W.C.2.

Owing to the rapid progress in the design of
wireless apparatus and to our efforts to keep our

i readers zn touch with the latest developments, we give
no warranty that apparatus described in our 4.

; columns is not the subject of letters patent.
Copyright in all drawings, photographs and

articles published in PRACTICAL WIRELESS is
i specifically reserved throughout the countries slaw- ;

tory to the Berne Convention and the U.S.A. t
Reproductions or imitations of any of these are 7

; therefore expressly forbidden. PRACTICAL WIRE-
e LESS incorporates "Amateur Wireless."

Stuff
W. J. DELANEY, FRANK PRESTON,

H. J. BARTON CHAPPLE, B.Sc.

WIRELESS
attempts to prove that British rule in
Africa, India, Ireland and other parts of
the world is, or has been, harsh and extor-
tionate.

Symphonists' Holiday
THE Romantic Rhythmists, a combi-

nation gathered from members of
the B.B.C. Scottish Orchestra who wish
to take a " holiday " from symphony
music, will be broadcasting a programme
of their dainty arrangements of jazz and

novelty numbers on April 25th.
Among their items will be
" Harlem," which the com-
poser, Eddie Carroll, uses as
his signature tune ; a new
number by Whitley,
" Parakeet's Picnic " ; and
" Chinatown."

Josef 'Chernicwsky, W LW
Musical Director, who is

responsible for many interest-
ing programmes heard over

the N.B.C. network.

"Stage Door "--1
ERNEST LONGSTAFFE is

to present the first of a
new series of slapstick shows
called "Stage Door " on May
8th, which will feature the
famous crazyact, the O'Gorman
Brothers. The production,

which will be in the " Keystone " tradition,
will be concerned with the precarious for-
tunes of a highly improbable music -hall.
During the course of the series, the O'Gor-
man Brothers will be goaded by a truculent
and absurdly ignorant manager to run the
place, more or less. In fact, they will do
everything from appearing at the top of the
bill to scene -shifting and sweeping the
auditorium. The O'Gorman Brothers, one
of the best-known acts of their kind on the
halls, are at present appearing with Arthur
Askey and Billy Bennett in " Jack and
Jill," at- Birmingham.

" Night Workers
THE war has been responsible for a

great increase in the number of night
workers, and on April 30th, Nan Davies
will produce a feature programme which
will give listeners an idea of the manifold
activities which go on in the cities and
Villages by night. The programme, which
will be partly recorded, will cover town
and country and seaport.

tr
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For the Beginner
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VA I ,V11-1: TYPES EXP I ,AINED
Further Notes to Assist Beginners to Understand the Function

of Various Types of Valves
By L. 0. SPARKS

IN addition to impedance and amplifica-
tion factor, which were dealt with in
the issue of last week, there is another

governing item, namely grid bias, with which
the beginner must become familiar as it
forms an essential part of valve operation.
At a later date, when the reader has acquired
more technical knowledge, the question of
characteristic curves can be discussed,
and the function of applying additional
negative bias to the grid depicted in
graphical form, but as these articles are
avoiding all technicalities as far as possible,
a more practical explanation will be given.
It must be appreciated, however, that with
such an explanation a certain latitude
has to be allowed ; the details are not
necessarily accurate in all the finer technical
points, but if a working knowledge of the
idea is obtained, then the liberty taken in
the comparisons or descriptions will be
warranted.

When reading the specification of a valve,
especially those designed for L.F. work, it
will be seen that certain values are given for
grid volts or grid bias. " What do these
figures indicate and why must bias be
applied ? " is quite a common question.

An Analogy
Supposing two people of equal weight

are sitting on the ends of an ordinary see-
saw. Assuming everything to be in order,
they will have to expend very little energy
to maintain a smooth up and down motion.
If they do not put too much energy into it
no violent bumps or jars will be experienced
by either of the persons, but if they suddenly
decide to do more work by putting more
power into their legs, then things will be-
come very unsettled. The movement will
no longer be smooth and pleasant. It will
become rather erratic and violent bumps
will be experienced which, in turn, will tend
to increase the unevenness of the move-
ment until things become unbearable.

Let us now replace the see -saw with a
valve, the smooth movement with faithful
reproduction of a signal, and, finally, the
very unpleasant bumpy movement with
distortion. A valve, like the see -saw, has
to operate about a certain point, that is,
above and below some point which is pre-
determined by operating conditions. In
the case of the see -saw, the point is the.
support over which the board is rested, and
the operating conditions can be the height
of the point above ground level, the energy
the persons put into the game, and the
.distance they are from the supporting point.
With a valve, you must at this stage
imagine that this point exists. It does,
as you will find out ; in fact, it it referred
to as the operating point of a valve: The up
and down is accounted for when it is realised
that the signal passing through the valve is
of an alternating current nature or, in other
words, a current which changes its direction
of flow alternatively for a given period of
time, but more about that later.

To maintain suitable conditions which
will allow a valve to operate. about this
point, certain factors have to he observed.
For example, the type of valve, i.e., its
characteristics, the value of the positive

voltage applied to its anode, the strength
of the incoming signal, and, finally, the
potential (voltage) of the grid. For the
simplest form of L.F. amplification, it is
desirable that the movement or operation
above the point should equal the move-
ment below the point, but if operating con-
ditions are not just so, then it is possible
for the movements to be unequal, and when
this happens, then the signal is no longer
reproduced in a faithful manner and dis-
tortion is introduced. It will be obvious

A very good example
of the precision work
involved in the design
and assembly of a
modern multi -electrode

type of valve.

that the movement will depend on the
strength.. of the signal ; the movement-
which I think we could now give its more
correct name, namely, swing or grid swing
-wi'be far greater in the output valve of,
say, a three-valver than in the detector
valve. From these details it becomes
apparent that the operating point must be
adjustable if distortion is to be avoided,
and in actual operation this is made

A NEW HANDBOOK

NEWNES
SHORT-WAVE

MANUAL
5/- or 5/4 by post from the

Publishers,

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

Strand, London, W.C.2.

possible by altering the grid voltage or,
in other words, the grid 'bias.

As the biasing controls the position of the
operating point, -and in view of the up and
down process, it can be taken that the
signal voltage the valve will handle will be
equal to twice the applied bias voltage,
it also follows that the more powerful the
signal the greater will have to be the value of
the bias, other conditions being correct for
the type of valve concerned. The anode
current of a valve, and this is a point which
interests all those who have to use dry
batteries for high-tension purposes, is also
governed by grid bias, which, it should be
remembered, is negative in the majority of
;valve circuits. The following brief explana-
tion will make this statement more clear.
When the filament of a valve is heated, due
to the current passing through it from a
suitable low-tension accumulator, it emits
what are known as electrons. If the
electrons remain in a state of rest, then
they are nothing more than electrons, but
if they can be set on the move, then they
constitute what everyone now knows as an
electric current. In a valve, where a partial
vacuum exists, the electrons fly off the
filament into space. Fortunately, however,
there is a little law which tends t6' govern
their activities and it can be best put in
this manner. " An eleCtron is 'negative
by nature or characteristic, and does not
experience any attraction from other elec-
trons, but it is violently attracted to any body
which is of unlike characteristic, namely,
positive." This weakness is exploited in a
valve by providing an anode which is
maintained at a positive potential with
respect to the filament by means of a suit-
able source of high-tension. This can be
checked by examination of any valve circuit
diagram. The fact that the anode is
positive attracts the electrons as they
leave the filament, causing them to flow
between the two parts in the valve and thus
cause an electric current, the presence
of which can be proved by connecting a
milliammeter in series with the anode.

Grid Bias
With a triode valve, it will be remem-

bered that a third electrode was introduced;
in the form of the grid between the filament
and the anode. Now the current just
explained will have to flow through the
grid on its way to the anode, so if the
grid is made negative by means of the grid
voltage, then it will have the effect of
retarding the flow of electrons and con-
sequently reduce the total number which
reach the anode, which, in turn, will lower
the resultant anode current.

This effect of grid -bias voltage on the
anode current should be noted and remem-
bered, as it is absolutely essential for the
beginner to appreciate that unless the grid
of a valve is maintained at its correct grid
voltage for a given anode high-tension
value, excessive anode current will flow
which will tend to reduce the life of the
valve and the H.T. battery. It is for this
reason that no adjustments should be made
to the G.B. tappings or connections,
without first disconnecting the H.T. supply.
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Extra L.P. Gain
Details as to Suitable Means for Improving
the Output from an Existing Receiver

By W. J. DELANE Y
ONE of the most often -repeated requests

which are received by our Query
Department is for details as to the

simplest method of obtaining additional
volume from an existing receiver. Un-
fortunately, it is not a simple matter to
state definitely just what should be done
in such circumstances, as there are several
points to be considered. First, it is
possible in most cases to add a single stage
of L.F. amplification, but there are one or
two points which have to be considered
in this connection and which will determine
the type of amplifier to add and what
alterations, if any, must be made to the
existing - receiver. Secondly, it may be
possible merely to replace an existing
valve by one of another type and thereby
obtain the desired- improvement.

Take the case of a simple battery two-
valver. This will undoubtedly utilise a
standard L.F. valve in the output stage in
order that maximum gain may be obtained
with a triode. Therefore, if this is the
case, the substitution of a pentode will
,no doubt deliver sufficient extra power in
many "eases. If, however, a pen ode is
employed, then it will not be desirable to
add a further, stage in the usual way,
and a change -round will have to by
undert aketi.

Simplest Change
In the first case, the method of

substituting a pentode is merely to replace
an existing 4 -pin valveholder by one of the
5 -pin type, connect the extra terminal to
H.T. positive maximum and plug in the
pentode valve. It may be necessary to
modify the grid -bias applied, but this may
be seen by consulting the maker's data sheet
for the valve in use. It will be necessary,
however, if distaition is to be avoided and
maximum output is to be obtained, to make
a change in the connections to the loud-
speaker, as a pentode requires a higher
anode load than the standard L.F. or small -
power valve, and therefore, if the speaker
has a tapped transformer fitted to it, the
connections should be changed so that
" pentode "- load is applied. If, however,

GB- L T HT+
)e--)

INPUT OUTPUT
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the speaker does not have such a trans-
former, it may be desirable to obtain a
new transformer so that the correct load
may be applied.

If a pentode is already being used, the
output should be sufficient to overload any
other type of valve added after it, and,
therefore, in that case if an additional valve
is needed it must be placed between the
existing detector and output stage. How-
ever, a simple L.F. amplifier may be built
as described later and the desired position
obtained by plugging into the existing
output valve a small L.I\ valve and then
placing the pentode valve in the new
amplifier.

L.F. St age
There are two ways of building the L.F.

extra stage. First, it may be made up
as a small complete unit and connected to
the existing 'phone or L.S. terminals, or it
may te made on a small strip of wood or
ebonite, fitted with a single plug and
inserted into the existing output valve -
holder. This arrangement is much more
compact and simple to add, but can only

'GPOmar

tr)

(4)

Fig. 1.-Most battery
pentodes have the extra
electrode joined to a centre
pin. Thus only the change
of a valveholder and the
additional terminal joined
to .II.T.+ effects the ne-
cessary modifications when
changing over to pentode.

be effected if there is sufficient room
available in the receiver for the additional
unit. This latter scheme is illustrated in
Fig. 2, and it will be seen that the strip
of material must be large enough to
accommodate two valveholders side by
side, with space between them for small
items such as R.C. components or a midget
transformer. In most cases we recommend
the R.C. components as these will avoid
overloading difficulties and, if two trans-
formers are employed, there is also a risk

Fig. 3.-Two L.F. units--R.C. and transfor7ner ouplel. These are for battery operat;on.

I-4 I+ GB-

Fig. 2.-An add-on plug-in unit, giving additional
amplification.

of some interaction resulting in distortion
or other troubles. A plug should be
mounted on the bottom of the strip and
the position carefully worked out so that
when inserted it will clear all other parts.
The two valveholders should then be
mounted side by side,' and one of these
may be a 5 -pin type for a pentode if
desired. The extra point is indicated by
the broken lines. It will be noted that
the filament terminals are linked together
and the grid pin of the plug is joined to
the 4 -pin holder, or the first L.F. valve.
The anode pin of the output valveholder is
connected to the anode pin of the plug
and the remaining connections are as
shown. Thus when this small unit is
plugged -in in place of the existing output
valve, and the latter is inserted in one
holder and a new valve in the output
valveholder, the extra stage is automatically
added. The advantage of this arrangement
is that it is only the work of a second to
remove the unit and replace the valve to
restore the receiver to its original condition.

Extra Amplifier
If it is desired to build a small separate

amplifier, the parts should be laid out as
shown in Fig. 3. The baseboard need
only be large enough to accommodate the
valveholder and other parts, and although
a small cabinet would be desirable to keep
out dust, etc., it may be found possible to
house the unit in some part of a cabinet if
this is sufficiently large. The connections
are clearly indicated, the input terminals
being joined to the 'phone or L.S. terminals
on the present receiver, and the speaker
or 'phones transferred to the output
terminals on the unit. The question of the
H.T. and G.B. are dependent upon the
valve in use, but in general the maximum
H.T. should be applied to the unit, and a
slightly lower voltage may be applied to
the original output stage, that is, the
positive terminal of the input pair. The
question of the type of coupling is im-
portant. In most cases the existing
receiver will incorporate a transformer,
and therefore it is generally preferable to
make the additional stage R.C. coupled

Changing the Couplings
If thought worth while the couplings may

be changed round. If there are II.F.
stages to the receiver it is generally desirable
to make the R.C. coupling first so that the
signal fed to the first L.F. valve, which
will be of a small type not capable of
handling too large a grid swing, will not
be overloaded. It should be appreciated
that any overloading in that stage will be
amplified and fed to the output stage,
thus giving rise, to trouble which can only
be cured by modifying the first stage.
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Comment, Chat and Criticism
April 27th, 1940

A Notable Centenary
Our Music Critic, MAURICE REEVE, Reviews the Life and
Work of the Great Russian Composer Tschaikowsky

ON reading the critics of a recent
concert I was recalled to the present
topsy-turvydom of things by the

announcement in one of them that
Tsehaikowsky was born exactly one hundred
years ago. But for the war, the event would
have been commemorated up and down the
land, for no composer is listened to with
greater rapture than this exotic Russian,
and certain of his works have acquired a
place in the concert repertoire second to
none. Therefore it may not be inappropriate
if I deal briefly with the facts of his life
this week, and with his music next.

Peter Ilyich Tschaikowsky was born at
Kamsko-Votinsk, in the then gOvernment
of Vyatka, near Kazan, on May 7th, 1840.
His father held a lucrative post as Inspector
of Mines. His grandfather was a noble-
man, whilst his great-grandfather fought at
Poltawa, under Peter the Great. But Peter
probably owes his music to his mother,
who was French, and whose family emi-
grated to Russia after the French Revolu-
tion, and who would seem to have been the
more artistically cultured Of the two
parents.

The family must have been pretty well
off, as we learn that they had a large
house, many servants, and a hundred
Cossacks at their command. They moved
to St. Petersburg in 1849, where the young
master started lessons with one Philipow,
though he had had his first lesson before he
was five. A serious attack of measles left
him so weak and with such grave nervous
disorders that he was profoundly affected
for the rest of his life.

Law Studies
A first intention to send him to the

School of Mines was changed, and he went
to the College of Jurisprudence instead.
This entailed a separation from his family
which he felt very keenly, and which his
extreme nervous derangement accentuated.
He was always passionately fond of his
mother, and her death from cholera in
1854 filled him with a grief which he never
really overcame. In fact, the inclusion in
his last and greatest work, the Pathetique
Symphony, of a fragment of the Russian
Requiem is said to be autobiographical, in
memory of her.

In 1859 his father for the second time
lost his fortune through a too naive trust
in friends, but soon gained another good
post as Director of the Technical Institute.
Peter always found his law studies irksome
and uncongenial, but graduated in spite of
this handicap. He entered the Ministry of
Justice as an official in 1859. He didn't
display much originality or initiative in his
job, and would seem to have spent his time
chiefly in avoiding pitfalls and mistakes
rather than exercising acumen and seeking
advancement. He possessed a curious
habit of chewing pieces of paper, and on
one occasion swallowed a State document,
which he somehow managed to get replaced.
He appears to have had' plenty of fun at
this time, and not to have taken his job
too seriously.

He had many masters, none of whom
seem to have scented his genius for music

in any way. The opportunities for studying
the classics were very few in the Russia of
that day. No Russian editions of them had
yet been made, and most of the foreign
ones were of a prohibitive price. Conse-
quently it may not seem so incredible as
it might sound at first hearing that young
Tschaikowsky had never heard of Schumann,
and that he was not supposed to have known
exactly how many symphonies Beethoven
actually wrote ; however, he had a lifelong
passion for Mozart, and he frequented the
Italian opera, which was then very fashion-
able in St. Petersburg.

At St. Petersburg
In 1861 he entered the St. Petersburg

Conservatoire, and he wrote to his brother
Nicholas : " I may not be another Glinka,
but I promise you that some day you will
be proud to own me for a brother." He
visited some foreign countries the following
year and met the famous critic Laroche,
who became a lifelong friend. His teacher
of composition was the renowned pianist
Anton Rubinstein, the Dean of the Faculty.
Although, with a few exceptions, Rubin -
stein's compositions are " on the shelf "
to -day, Tschaikowsky thought so highly of
them as to actually prefer his " Ocean "
symphony to Beethoven's ninth ! The
great pianist showed unlimited kindness to
the young student, and the two were close
friends for a few years.

Always a modernist, in spite of a lifelong
worship' of Mozart, Tschaikowsky never
wrote for the classical orchestra. His
conducting of Wagner, Liszt and Berlioz
left little doubt where his tastes lay. But
his likes and dislikes were weird and
changed rapidly. His first work was called
" The Storm,' and was written for such
things as tuba, harps, cor anglais, and
divided strings, etc. He was far too
nervous to show it to Rubinstein, and it
only posthumously saw the light.

He always vowed he would never write
certain classes of works against which he
had youthful aversions. These included
cweertos for piano and orchestra, string
quartets, and the type of small piece of
which such writers as Chopin and Schumann
were such consummate masters. But he
only kept his word in one instance, sonatas
for piano and violin.

After some " Peasant Girls " Dances he
wrote a setting of Schiller's " Ode to Joy"
for his passing -out examination. With
greater prescience than most, Laroche
expressed the opinion that "Tschaikowsky
was the only hope of Russian music."

Professor of Theory
At this time Anton Rubinstein's brother,

Nicholas, founded the Moscow Conserva-
toire, and Tschaikowsky moved there to
take up a professorship of theory at a
salary of 50 roubles per month. He was
treated by Nicholas Rubinstein with the
greatest kindness, and he even found such
things as his laundry attended to. He
entered an interesting circle which included
the publisher Gurgensen, who brought out
the first cheap edition of the great German- ,

classics, and who later acquired the copy-
right of most of his works.

He soon settled down in Moscow, and
completed his first symphony, " Winter
Dreams," 1866. This probably gave him
more trouble than any other of his works,
and it led to a serious nervous disorder.
" Hammerings in the head," especially
in the evenings, were followed by hallucina-
tions. He could never work again at late
hours. A holiday in Miatlew, with his
sister and relatives, helped him to a partial
recovery.

His work never met with the approval of
Anton Rubinstein and the St. Petersburg
critics, and the breach widened as his
personal idiom grew with the first symphony
and following works. Finally, it became
irreparable, and the two men never re-
formed their first intimacies. It was the
old story of a pupil proving greater than
a master, and of progress fighting reaction
in the imperative interests of musical
culture.
His First Opera

In 1867 he completed his first opera,
" Thor Voyevoda," and on its production
in 1869, the composer was recalled fifteen
times. But even Laroche criticised it in
severe terms, and as he eventually destroyed
the score all but the overture, an entr'acte
and an air de ballet, he must have realised
the justness of the censure.

Also, in 1867, Anton Rubinstein resigned
from the St. Petersburg Conservatoire, and
was succeeded by Balakirew. Now Bala-
kirew was the recognised leader of a remark-
able coterie of musicians that called them-
selves the Kutchka. Their avowed aim was
the cultivation of an ardent nationalism
in music. Among the most famous names on
its roll were Rimsky-Korsakow, Moussorg-
sky, Borodin, and Cui. The latter acted
as spokesman. One of Balakirew's first
acts was to send for Tschaikowsky's
Voyevoda dances. Owing, however, to the.
severe criticism they had met with, includ-
ing Cui's, Tschaikowsky's vanity compelled
him to ask for the signed request of each
member of the Kutchka before he would
send them. This was eventually forth-
coming, and they were accompanied by a
letter saying that their performance would
be deeply appreciated.

The divergencies which eventually split
Russian music into two camps occurred
later.

Whilst on this visit he met the actress,
Desiree Artot, with whom he had a tempestu-
ous and ardent romance. But, without any
warning, she married the tenor Padilla.
That she afterwards occupied a foremost
place in his life is probably proved by the
fact that when they next met, more than
twenty years later, it was as the best of
friends.

In 1870 came the symphonic poem
" Romeo and Juliet," and with this
luscious, intoxicating and passionate work,
so eloquent of the immortal plot it set
out to paint in tone colours, Tsehaikowsky
never looked back. He had arrived, as the
saying goes, and henceforth took his place
among the nineteenth-century masters.
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Those Magnetic Storms
AJOURNALISTIC friend of mine who

ought to know better came to me
the other day, and I could see at once from
the sparkle in his eye that he was bursting
to tell me something. There is a vain
desire in all of us to 'claim the possessiori
of a piece of knowledge which others have
not. It leads us to adopt the attitude
epitomised in the song : " I Know Some-
thing but I Won't Tell You." This
journalist furtively gazed round my office
to make quite sure that none of the
Hitlerian characters shown in those waste-
of-publip-money Fougasse posters were
eavesdropping. He came to me to tell me
one fine result of the so-called magnetic
storms from which we have been suffering
recently. Wireless fans, of course, have
already noticed them, especially those
interested in short-wave work. The
phenomenon and its manifestations are
well "known. This journalist, however,
after binding me to the strictest confidence,
said that he had it on the authority of one
of His Majesty's Ministers that one fine
effect had been that these storms had
brought all the magnetic mines to the
surface.

He genuinely believed this, and it was
some time before I could convince him that
such a story was a fantastic dream. He
seemed quite unaware of the weight of
these magnetic mines, and to suggest that
some magnetic storm could make them
lighter than water so that they floated, to me
was just too funny. I was convulsed with
a paroxysm of cachinnation, and then
pointed out that if the storms were so
powerful they would have destroyed every
instrument on board ship and on land,
put every watch and clock out of action,
caused cutlery to dance from the shops and
tango down the street, and in general
magnetised everything.

Which reminds me of the stupid story
which was published in some of the less
knowledgeable periodicals a few years
ago concerning safety -razor blades. This
story stated that if you left razor blades
with their edges pointing north and south
they automatically sharpened themselves !
Yes, the layman is prepared to believe
everything, and I suppose it is due to his
ignorance that propaganda succeeds. As
Adolph Schicklgruber, who later changed
his name to Hitler, states, the bigger the
lie the more the public will believe it.

The Minister of Information
WHEN Sir John Reith was Director -

General of the B.B.C. he made it
clear that he held journalists in extreme
Scottish contempt-and that means some-
thing. In this Scot -ridden country of ours,
however, it was unthinkable that he would
not be found another job when he vacated
his job at the B.B.C. The programmes have
not suffered in consequence. I know that I
am in the minority, but I never regarded Sir
John Reith as an extremely popular man. He
was too much of a strutting pocket Napoleon
for my liking, and too proud of his Scottish
ancestry for another. That being so, I
was interested to read the views of Oliver

VELENGTH

By Thermion

Stewart, who is the editor of Aeronautics.
This paragraph appears in the May issue
of this important monthly journal: It is
headed " Gairmany Calling " and runs :
" Religious people are sometimes fierce
fighters. They find no contradiction in
carrying a Bible in one hand and a bomb
in the other, and it is recorded of the
Presbyterian Ministers of Perth that they
rushed into the battle of Tippermuir with
the cry : ' Jesus Christ and no quarter !' "
No wonder the Germans fear the Scottish
regiments ! Now, Sir John Reith's friends
are never tired of telling us that he is a son
of the manse, and so we must expect him to
be a bonny fighter. His activities at the
Ministry of Information, unfortunately,
contradict that view. In the Sylt raid
just before Easter the Royal Air Force
scored a success ; but the Ministry of
Information scored a failure. The bombing
squadrons did fine work ; but the Germans
were quicker and better with their subse-
quent propaganda, with the result that the
damage was minimised. The Ministry of
Information's incompetence permitted the
Germans to take the gloss off a fine feat.
What air had won, propaganda failed to
hold.

Both sides always do their best to cast
doubt on the claims made by the enemy.
When the Germans attack us we say that
they hit a rabbit, and a disused cowshed.
When we attack the Germans they say that
the bombs fell in the sea. The converse is
that the entire Royal Air Force has been
shot down and, on the other side, all the
German air bases destroyed.

For arriving at the facts this formula
seems to be useful :

a b=T
2

where a is the British report, b the
German, and T the truth. That British
reports get no more credence than German
is the fault of the Ministry of Information.
Gangling religion -ridden Sir John Reith,
who bolstered up the business side of
Imperial Airways and let down the aviation
side, is now dabbling with the ministerial
side of the Ministry of Information and
neglecting the information side.

Training, imagination and ability are
needed to compete with the expert propa-
ganda methods of Germany. Power
politics cannot be countered with a prayer
book and a plate of porridge ! "

I do not think that Sir John Reith has
the necessary qualifications to make a good
Minister of Information. In the first place,
he has made himself unpopular with the

Press, in the second he knows little of
journalistic methods, in the third his well-
known religious views conflict with the
requirements of such a job, and in the
fourth he lacks experience. I have not
the slightest doubt, of course, as to his
sincerity.

A Suggestion for the Trade
HERE is an interesting suggestion put

forward by an Irish reader who is
anxious to get into the radio industry :

" It is in the interest of the radio manu-
facturers, to a large extent, that their
customers get proper service, so if there is a
scarcity of servicemen, what is to prevent
the manufacturers and large service firms
seeing that suitable men who are over
' calling up' age, or unfit for service, are
given additional practical training as
required, and, when qualified, recommend-
ing them to their agents who are short of
mechanics. The training in some cases
would only involve a week or two to get
used to modern service equipment which
most of us only know from photos.

" Of course, there would need to be some
sort of examination to select suitable men
and protect the trade from ' duds,' also
some form of payment during training for
men who gave up jobs, and some guarantee
of a job at a decent wage when trained.

" I for one would jump at a proposition
like this if it could be arranged, and if the
need is as great as you-say,something of
the sort will have to be done sooner' or
later."

Composer Cavalcade
IN the Home Service programme for the

Forces it was only to be expected that
sooner or later George Gershwin, perhaps
the greatest musician of his genre, would
appear in the popular series called
" Composer Cavalcade-Famous Song-
writers on Parade." Forty minutes will
be devoted to his work on May 1st ; and
no doubt those responsible will have the
greatest difficulty in deciding what to
leave out, although in the end, as in the
case of Irving Berlin, he may be awarded
a second programme later. Gershwin was
equally famous as a song -writer and a
composer of the more serious form of jazz
which tried to combine two different worlds
of music. In this latter category, it is
hardly necessary to remind listeners of the
celebrated " Rhapsody in Blue," " An
American in Paris," and other works.
George Gershwin's first song -hit was
" Swanee," a tune which swept the world
in 1919, and is still popular now. Most of
his songs come from musical comedies,
or film musicals like " Lady, Be Good ! ",
" Funny Face," " Shall We Dance Y " or
" The Goldwyn Follies of 1938 "-in which
occurred what was perhaps the last song
he wrote before he died in Hollywood in
1937-" Love Walked In." Musical
arrangements will again be by Phil Cardew,
and the programme is being compiled by
Joe Murrells and presented by Ronald
Waldman.
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Television in the Air
IT is reported that a fair measure of success

is being obtained by engineers in
America, in their efforts to perfect a system
of television which provides good pictures
in ground receiving stations, when the
picture signals are radiated from aeroplanes
in flight. Developments of this character
are by no means new, for several reports
have been published during the last year
or so on work of a similar nature, carried
out in various parts of the world, England
being no exception to the rule. The countries
now at war are shrouding all their experi-
ments of this nature in a cloak of secrecy,
but it is certain that applications for both
peace and war can be found for a satis-
factory air television service. In the case of
the former, the initial surveys of different
areas could be undertaken with an aeroplane
television transmitter, and two schemes
find favour in this connection. Either an
electron camera can be employed in which
case the signal, once transmitted, is lost,
or if preferred, a compact version of inter-
mediate film television can be used so that
a permanent record of all the camera has
" seen " is retained for future use, after
the picture signals have been radiated. In
either case, one of the prime factors to be
settled is one of weight and size, for there is
not unlimited weight -lifting power or much
spare space in a machine which is normally
psed for other purposes as well. Further-
more, the question of a suitable lens is also
important, for unless flying low, and this
would be fatal in a war -time application,
long-range lenses would be necessary, suit-
ably corrected for all the usual defects,
before the resultant television pictures
would really be acceptable for careful
observation purposes. Associated with
the television equipment and its operator
must be a suitable ultra -short-wave radio
transmitter and engineer, so that the
problem is not easy of solution if the
stringent requirements of both the ground
and air organisations are to be completely
satisfied.

An Interesting Film
THE ingenuity and up-to-date outlook

of film producers has been exempli-
fied in a recent film which has been made
in America dealing with television. Ob-
viously, the plot had to be developed on
lines which had definite public appeal and
included such subjects as espionage, strug-
gling inventors, and an element of love
interest, but the main theme dealt with the
progress made in making television trans-
missions travel over long distances in spite
of the generally-aecepted ultra -short-wave
service limitations due to the very high
frequency carrier employed. Important
technical matters had to be discussed, but
it says much for the authors that they kept
fairly close to facts as at present known.
A compact inter -departmental television
transmitter and receiver was featured to
enable the head of a firm to see and talk
to his other executives. This, of course,

is very feasible, but how the elec-
tron television camera was reduced to such
small dimensions was left to the imagina-
tion. Large screen television was shown,
it being inferred that the size of the received
picture had a direct bearing on the nature
of the screen employed, this being one of
inter -cellular structure which permitted
intensity multiplication so as to furnish
both size and brightness. To provide
secrecy of communication the scrambling of
signals was resorted to, a feat which has
already been accomplished under practical
conditions, and the fundamentals of which
are common knowledge. The most usual
method employed is to scan the subject in
an irregular fashion instead of in consecu-

A continuous motion film projector as used in
America is favoured by television engineers for
providing good quality high -definition television

film pictures.

tive or alternate lines, depending upon
whether sequential or interlaced scanning is
used. Provided the receiving end has the
key to the scrambled line selection a correct
picture will be reproduced, but without this
the result is an unintelligible blur. Finally,
the picture portrayed the successful de-
velopment of long-distance television com-
munication over hundreds of miles. This
was certainly delving into the future, but
inferred that just as short waves pass round
the world by reflection from the upper
ionised layers, so means had been dis-
covered to allow the ultra -short-wave
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carriers to perform the same feat. That this
will not be impossible has evidence lent to
it by the reports of received signals in
America. and South Africa, when the B.B.C.
were radiating daily programmes, and once
the propagation characteristics of these
very high frequency waves have been studied
carefully in the light of modern knowledge
we Can expect the scientists' hopes becoming
hard, everyday facts.

Long-distance Working
TN the present absence of home -television
1 broadcasts there is surely no reason
why the experienced amateur who has
a good television receiver should not
undertake tests in an effort to receive some
of the foreign broadcasts. The most
fruitful source of regular transmissions
is America, and in the case of the National
Broadcasting Company there is an hour's
broadcast starting at 8.30 a.m. and another
at 2.30 a.m. The picture signals are
radiated on 45.25 megacycles and the
sound on 49.75 megacycles. Adjustments
will therefore have to be undertaken on the
set itself in order to ensure that the vision
and sound receivers are capable of function-
ing satisfactorily at these two new fre-
quencies instead of the 45 and 41.5 mega-
cycles respectively. Another factor to be
considered is the increase of the pulse
generation on the time base generator to
13230 and 60, so as to correspond to the
441 lines and 60 frames per second inter-
laced. The method of modulation. is the
reverse to the British one, and finally,
horizontal polarisation is used and not
vertical.

Dipole Aerial Requirements
ANEW dipole aerial with reflector must

be used, this being cut to suit the
vision carrier frequency. The calculated
length for this is a little under lift., but
to bring in the usual correction factor each
element of the dipole should be a little less
than 5ft. Space the reflector a quarter
of a wavelength away and mount the
aerial array horizontally in as high a
position as possible. This should be
beamed in the right direction, and where
such a course can be undertaken the
horizontal array, suitably supported, should
be made rotatable. It has already been
reported that the ultra -short-wave sound
signals emanating from America have been
heard in this country, so there is every
encouragement for the skilled amateur to
undertake experiments on his own, and as
has so often been the case in the past,
show the way to the professional engineer.

Internal C.R. Tube Coatings
TN a recent paragraph in these
1 columns attention was drawn to the
undesirable effects produced by internal
light reflections occurring on the inner
walls of the cathode-ray tube's glass envelope
and how this had a material influence in
reducing the contrast range of a received
picture. It is quite a common practice
to introduce a thin coating of silver on the
inner wall of a cathode-ray tube, and this
can either function as part of the focusing
system of the scanning beam of electrons
or be a section of the accelerating anode to
which a high potential is applied. The
normal bright silver surface, however, must
be blackened to eliminate the internal
reflections, and various schemes have been
proposed. In one of these the continuous
layer of bright silver is replaced by a
number of very thin parallel lines of liquid
gold which are painted on the inner wall of
the tube, while a coating of black paint
or lacquer is applied to the outside of the
glass container.
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Planning an I.F. Amplifier
Practical Notes on the Choice of Circuit
Details According to Individual Require-
ments and the General Design of the
Receiver. By FRANK PRESTON rif-
IN many respects the intermediate -fre-

quency amplifier can be considered as
similar to an H.F. amplifier in a

" straight " set. It is, of course, an H.F.
amplifier, with the difference that it
operates at a fixed frequency and therefore
that it may be of simpler design.

A single 1.F. stage is generally sufficient,
although when extreme sensitivity is
required, two stages can be used. But it
can be taken as an established fact that
it is generally better to add a pre -frequency -
changer H.F. stage than a second I.F.
valve. If the preliminary H.F. stage
does not give the required degree of
sensitivity, it may be feasible to add a
second intermediate -frequency stage. My
advice, is, however, to avoid two I.F.
stages whenever possible, for they often
increase background noises to. a greater
proportional extent than they improve
sensitivity. Provided that the single stage
is well planned it will give as much amplifi-
cation as is generally needed, whether the
set is for broadcast or all -wave use.

The Standard Circuit
Most readers are familiar with the

general circuit arrangement of the am-
plifier; an I.F. transformer in the anode
circuit of the frequency -changer feeds into
the grid circuit of an H.F. pentode I.F.
valve, in the anode circuit of which there
is a second LF. transformer feeding the
second detector. The frequency at which
the stage is to operate is governed princi-
pally by the design of the frequency -
changer, but 465 kci's is now most generally
employed-simply because it has been
proved the best all-round figure. This does

not necessarily mean
that the stage must be
tuned to precisely 465
kc/s, for the built-in
trimmers provide a fair
latitude, and the fre-
quency at which the
receiver operates most
efficiently can be found
by trial.

I.F. Transformers
There is a wide range

of transformers, sonic
of which are ultra
simple, while others are
fitted with various re-
finements. In the case
of an experimental set
it is worth while to
choose transformers with
centre -tapped second-
aries, because these
simplify the alteration
of selectivity and sensitivity. It is usually
found that the centre -tap need be used
only on the second transformer-and then
only when a double- diode is used as second
detector. This type of detector is inclined
to apply a certain amount of damping,
and the centre -tap reduced the effect of
this. There are cases where it is found,
contrary to general theory, that efficiency
as well as selectivity is improved by
connecting the second detector to the
centre -tap.

When high efficiency is the first require-
ment (and most experimenters are anxious.
to obtain the highest possible efficiency)
it is worth while to use transformers of the
more expensive type. Many of these have
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air -dielectric trimmers, and these are
especially valuable for short and ultra -
short wave use.

Selectivity Control
Many constructors, when planning the

intermediate -frequency amplifier, overlook
the fart that it is possible to obtain trans-
formers with variable selectivity charac-
teristics. Thus, it is possible to provide
a convenient manual control by means of
which the band -width, and hence the
quality, can be varied between certain
limits. Transformers of this type are
especially valuable when it is proposed
to have one receiver for both DX work
and also for use as a " home -quality " set.
In some instam re. selectivity is varied by
arranging one winding (say the secondary)
so that it can be moved in relation to the
other. When the two are parallel and close
together, tuning is at its broadest, and
quality at its best (for the particular
receiver in use). If One coil is turned
through 90 degrees, selectivity is at its peak,
but reproduction suffers due to high -note
cut-off.

A simpler arrangement consists of the
provision of a small winding, called a
tertiary winding, placed adjacent to the
fixed primary and secondary windings.
It is completely insulated from the primary
and secondary, but by connecting a variable
resistor in parallel with it the coupling can
be varied. , Yet another method of varying
selectivity-and this can be applied to
existing transformers-is to connect a
pre-set or variable condenser between the
high -potential ends of the two windings ;
that is, between the anode terminal of the
primary and the grid terminal of the
secondary. This provides " top -capacity "
coupling, which is in addition to the in-
ductive coupling which normally holds
between the windings. In most cases a
bakelite-dielectric variable condenser is
to be preferred, and this may have a

(Continued on next page)
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capacity between .0005 and .001 mfd.
Variable selectivity may be provided on

both transformers, no matter which of the
three systems is employed, and the two
controls may be ganged. In practice,
however, it is generally found sufficient to
use selectivity control for the first trans-
former only, the second transformer being
set to give a band -width up to between
10 and 12 kc/s. By following this system
there is less difficulty in carrying out the
preliminary trimming operations, and also
a greater likelihood of obtaining the best
possible quality in all conditions.

Applying Reaction
Fig. 1 shows a skeleton circuit for an

I.F. amplifier using a variable -selectivity
transformer in the anode circuit of the
F.C. and a different kind of transformer in
'the second position. In this circuit the
second transformer is shown as having a
reaction winding, but that is optional and
is generally desirable only when the set is
to be used for C.W. reception. It is
suitable only when a triode, H.F. pentode
or tetrode is used as second detector. In
most cases the triode -would be replaced by
a diode, and then the transformer need not
be provided with a reaction winding.
Additionally, the diode feed would probably

be best taken from the centre -tap, as indi-
cated by a broken line.

V.M. and A.V.C.
In Fig. L it, will be seen that provision

is not made for A.V.C., and that there is
a manual variable -mu control operating on
both F.C. and I.F. valves. Here iigain
there are possible variations, for it is often
sufficient to apply the variable -mu control
to the F.C. valve only, or to the signal -
frequency B.F. valve when used. Note
that, in the case of a battery set, a fotir-
point on -off switch is required when using
variable -mu control. This serves tO break
the G.B. circuit through the potentiometer
and the H.T. circuit through the fixed
screening -grid potentiometer, as well as
the L.T. circuit.

It is found in practice that a compara-
tively simple system of decoupling is
generally sufficient in the anode and screen
circuits of the F.C. and I.F. valves-a far
simpler arrangement than that called for
with two H.F. " straight " sets. In most
cases a single fixed potentiometer can be
used for the screens of both F.C. and I.F.
valves, and that the additional 2,000 -ohm
decouplers shown are unnecessary. The
latter may be necessary, however, if there
is any difficulty in ensuring complete
stability, as there might be if the H.F.
valve were of the high -gain type.

Tuning Indicator
Fig.' 2 shows how A.V.C. and manual

V.M. volume -control can be combined, but
in this case also it will usually be sufficient
to apply the V.M. control to one of the
valves. Fig. 2 also shows the position in
the circuit of a visual -tuning indicator of
the milliammeter type. It is in series with
the H.T. + lead to the controlled valves.
Despite the attraction of the cathode-ray
type of visual -tuning indicator the simpler
meter method of providing visual tuning is
better for the experimenter and con-
structor. The meter is even more
sensitive than the cathode-ray indicator
and provides a means of comparing signal
strengths.

It should be borne in mind that the meter
must be capable of carrying the full anode
and screen currents of the controlled
valves, and that it is most satisfactory to
have a meter which shows almost a full-
scale deflection when the A.V.C. is out of
use and when the manual control is full on.

It is often better to include the meter in
the anode circuit (between H.T.+ and I.F.
transformer primary) of the first controlled
valve. When that is done the meter has
to carry the anode current of that valve,
and no more. As a result, variations in
anode current are greater in proportion to
the total current passed by the meter, and
therefore the sensitiveness is greater.

Telenews
Flicker and Band Width

FOR sustained entertainment value the
television picture shown by any home

receiver must be free from flicker. This
has been proved on many occasions when
careful investigations were made into the
public reaction to deliberate faults intro-
duced into sets by engineers conducting
the research. Every increase in the number
of complete pictures radiated per second,
however, necessitates a proportionate in-
crease in the band width of the signal and a
resultant reduction in the number of
separate television services which can be
furnished within a given frequency alloca-
tion in the ether. It was for this reason
that the artifice of interlacing alternate
picture frames was developed in spite of
the fact that it adds to the complication
of the circuits used at both the trans-
mitting and receiving ends, and gives rise
to the possible fault of line pairing with all
its attendant disadvantages. Many other
schemes for radiating flickerless pictures
within a reasonably narrow band width of
frequencies have been tried but many
suffer from undue complications in the
equipment necessary. One of the most
promising methods, however, relies on
developments which have been made in
time chemical composition of the powder
constituents of the fluorescent screen of
the cathode-ray tube. It is simply a case of
applying the old principle of persistence
of illumination supplementing persistence
of vision, a fact which was well known even
in the days of low definition television.
The idea is to make the cathode-ray tube
With a fluorescent screen having an after-
glow characteristic or persistence of illu-
mination corresponding to the frame
frequency period of time. That is to say,
once the tiny area of fluorescence has been
stimulated by the impact of the beam of
electrons and glows with an intensity
corresphnding to the density of the beam
which, of course, is controlled by the
incoming television signal, then this
fluorescence should be maintained at
approximately this value for the stated

period and then fall almost instantaneously
to zero. The scheme is not easy of solution
and if not carefully controlled then con-
trast will be spoilt. It is a method,
however, which deserves the very closest
investigation.

Line Television Transmissions
THE oft repeated suggestion that a

television service may ultimately
he provided via cable links has brought into
prominence once more the work carried out
to design suitable equipment capable of
feeding signals at television frequency over
telephone wires. One of the factors met
with in this connection are the enormous
losses encountered as a result of using the
same cables which have no difficulty in
handling a frequency band up to say, five
or even ten kilocycles. Now this loss
varies with frequency, and in consequence
arrangements have to be made so that the
loss at all frequencies is substantially the
same number of decibels. Having over-
come this problem the heavy losses in-
volved must be made good 'by the use of
very high -gain amplifiers. These must
have a level characteristic over the whole
modulation range of frequencies, that is,
up to about 3 megacycles for modern high -
definition pictures. Unless care is taken
in design the signal-to-noise ratio will
become unsuitable, and it is for this reason
that secondary emission valves have been
tried, and also electron multipliers. Finally,
cognisance has to be taken of the fact
that there is a variation in the time taken
for the various frequencies to travel from
one end of the line to the other. Unless
this is corrected, transients and reflections
will be set up and this will cause ghosts
on the picture, while the essential detail
which is so necessary to give value to the
picture itself may be lost. The phase
equalisers provided for this purpose must
work down to tolerances much smaller
than a micro -second, and when these
three items alone are taken into considera-
tion itovill readily be appreciated that the
cost involved in work of this nature is a
very prime factor in settling the area of
coverage over which signals can be success-
fully transmitted.

SCHOOL BROADCASTING
IN WAR -TIME

SCHOOLS programmes are working as
near to normal as possible and circum-

stances will, it is hoped, allow them to go on
during the summer term. As children
have returned to evacuation areas, sub-
stitutes for ordinary schooling have been
sought for-hence Mr. Cobbett, who talks
specially to such children, and will con-
tinue to do so next term, even though
they are now getting at least part-time
schooling.

As the Board of Education said in their
Schools in War -time Memorandum No. 6
on the use of School Broadcasting (with
which schools in England. and Wales will
be familiar) :

`i School broadcasts, which have estab-
lished themselves in peace -time as a valuable
aid to the teacher, can be still more valuable
in war -time if wisely used. The schools,
many of which are facing an entirely new
situation, are all  the more in need of
supplementary material and stimulus ; and
broadcasting is one way of. compensating
for the scarcity of books and equipment,
and of meeting some of the other difficulties
imposed on the schools by war -time
conditions."

The councils and the B.B.C. in co-
operation are trying to provide a service
suited as closely as possible to the
circumstances of the schools, and, to do so
effectively, have need more than ever of
the help of teachers at a time when com-
mittee meetings are very difficult to
arrange. They hope, therefore, that any
Head of a school, who is willing to listen
and to report regularly on one or more
series, will write to Broadcasting House,
London or Glasgow, and the B.B.C, will be
pleased to send the necessary reporting
forms.

The greatest possible continuity has been
preserved with the spring term programme.
The time -table, programme notes, and titles
of broadcasts for the summer term, 1940,
may be obtained on application to the
nearest B.B.C. office.



April 27th, 1940 PRACTICAL WIRELESS 137

r PiractiCd11 Hints
Aerial Suspension
FOR those who have to suspend one

end of their aerial from a tree or very
pliant pole, and in consequence constantly
have the wire broken in windy weather, I
would recommend the following dodge.

A novel method of spring suspension for an aerial.

A piece of wood " A " about 3ft. Gins.
by 2ins. by in. is drilled at " F "--Gins.
from one end-to suit a /in. standard bolt,
and is bolted on to a backboard as shown.
It should swing freely. A spring " S "
such as is used on a garden gate, is mounted
on a block " L " level with " A " to which
it is screwed so as to be constantly in a state
of tension. The whole can be lashed to a
chimney, or screwed on to a window case-
ment, and the aerial attached to cord
passed through a hole at the top of the
arm.-JoliN CAEN (N.1V.6).

A Condenser Locking Device
THE accompanying sketch shows a

device I have made which enables
any tuning condenser with a ganging
spindle to be converted into a tank con-
denser suitable for bandsetting in short -

BALL
CATCH

CONDENSER 7
SPINDLE

DISC SOLDERED
TO SPINDLE

. , ,

A simple ball catch is used for this condenser
locking device.
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i THAT DODGE OF YOURS !
Every Reader of " PRACTICAL WIRE-

LESS" must have originated some little dodge
which would interest other readers. Why
not pass it on to us ? We pay .£1-10-0 for the /best hint 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 the Editor, /
"PRACTICALWIRELESS," George Newnes,
Ltd., Tower House, Southampton Street,
Strand, W.C.2. Put your name and address
on every item. Please note that every notion /sent in must be original. Mark envelopes
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wave receivers. It consists of a brass disc
(No. 10 gauge), with eleven holes drilled in
it, and a bracket to support a ball -type door -
catch. In operation, the ball engages with
one of the holes, and thus locks the con-
denser in position.-L. STEINES (Feltham).

A Simple Time -switch
FINDING that I needed a timing -switch

for my wireless, so that it would turn
on regularly at 7 a.m., and not being able
to buy an actual time -switch since they were
rather above my means, I contrived the
device shown in the accompanying sketch.
The parts required are :

1. A heavy alarm -clock.
2. A small mains on -off switch which is

easy to switch, but has a good " positive "
contact. This switch is placed in series
with already existing mains switch on
wireless.

CURTAIN
RUNNERS

CONNECTED
Iry SERIES TO
MAINS ON -OFF
SWIStN IN SE'

SPINDLE or
-ALARM WINDER

SMALL TENSION
SPRING

Adapting an alarm clock
for use as a time -switch.

3. Two curtain -rod runners of the old
single -wheel type (or any small pulleys that
can be rigidly mounted on the clock) as
shown in sketch.

4. A length of picture wire.
5. A small tension spring.
No dimensions are given, but holes should

be drilled to suit individual needs.
A hole for the head of the switch must

be drilled in the side of the clock casing,
and also two holes to take the fixing -
screws for the two curtain -runners. Holes
are also drilled to allow free passage for
picture wire, and another hole through the
spring spindle used to drive alarm clapper.

The wire should first be knotted securely
on both sides of the hole in switch dolly,

then passed over the corresponding curtain
pulleys, one end being wound four times
round alarm spindle, through hole in
spindle and four times round spindle again
in same direction, the wire having been
knotted on each side of hole so as to
prevent slipping.

The ends of the wire are attached to the
ends of the tension spring, as shown.

The tension spring should be so placed
that it does not touch either the clock case
or alarm spindle at its extreme positions.
The alarm spring should be wound up when
the wire is fixed to the spindle.-J. R. Woon
(Aberdeen).

An Improved Method of Aerial
Connection

HAVING in mind the idea of using some
form of insulating " cup " for the

connection of the down lead of my aerial
to the conductor, I decided to carry out a
thorough modification in which the arrange-
ment illustrated was used.

SOLDERED

FILLING

WAX OR TAR
FILLING

TIGHT
BINDING

INVERTED
STAND-OFF

tyPINSULATOR

= AERIAL
It

R SOLDER
BLOB

A method of insulating the joint betaken an
aerial and down lead.

I noticed that in the original naked con-
nection, the soldered joint, although
apparently quite good from external
appearances, actually constituted a partial
dry joint., that is to say that a number of
the aerial strands were insulated quite
effectively by the resin introduced by
soldering, the consequence being a noisy
high -resistance connection.

By using a stand-off insulator of the type
employed for short-wave receiver con-
struction, it occurred to me that after
removing the terminal, and by inverting
the insulator, the down lead could be pro-
tected at the joint, which would be more
effectively soldered after cleaning, the
inverted insulator being filled with wax
or tar after fitting in the manner depicted.

To " anchor " the lead, although the
stress is reduced by the bends in the
aerial wire, a blob of solder was made
where the lead passes through the hole in
the insulator-the inset diagram illustrates
this point clearly.-J. C. SEARS (Welling,
Kent).
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Three-quarter front view of the
Short-wave Four.

IT will be recalled how, in the introductory
article on suppressor grid reaction
(issue dated March 30th), the funda-

mental principles only were dealt with.
During tests in connection with the
design of this receiver, a number of further
interesting points have been noted, the
most important of these providing plenty
of room for thought when weighing up the
pros and cons of this method of reaction
control, in comparison with the more usual
arrangements.

The condition in question concerns the
effect the method of feed -back has upon
the reactance of the grid coil and con-
denser, since by virtue of the fact that
there is a residual supply of negative feed-
back, regardless of the position of the
reaction potentiometer (this being taken
with a value of 50,000 ohms), the effective
H.F. resistance of the tuned -grid induc-
tance is lowered, with a consequent increase
in the sensitivity of the tuning.

As only a small percentage of the resist-
ance of the potentiometer is required for
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THE SHORT-WAVE FOUR

reaction control, the remaining portion
is used for maintaining the residual feed-
back, and it will, of course, be realised that
the smoothness of the control is dependent
on the proportion of the effective poten-
tiometer resistance and the residual resist-
ance load, any lower value of potentiometer
resulting in not only a difficult control,
but affecting the tuning range of the re-
ceiver by making it liable to react before
required on higher frequencies.

Now, in view of the increased state of
sensitivity, a very noticeable advantage is
apparent; making it possible for maximum
stage gain to be effected, since by the
method of operation, which will be dealt
with later, a considerable portion of the
waveband will be operative with a mini-
mum of reaction control, this bringing
about a " superhet " effect.

Preference was given to the use of a
potentiometer for the reaction circuit,
for the reasons that a more compact layout,
and therefore shorter wiring between the
suppressor grid and the potentiometer, could
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A Battery Receiver incorporating Suppressor Grid Reaction
be had, the cost also being appreciably re-
duced, whilst at the same time a very stable
form of control is provided by this means.

The Circuit
To observe more closely the behaviour

of the detector stage it was decided, as will
be seen when referring to the circuit dia-
gram ip Fig. 1, to resort to the popular un-
tuned pre -amplifier for the input, and as
no doubt readers who decide to try this
circuit will agree, the gain control screen -
grid potentiometer proves a desirable way
of obtaining maximum results, the extra
control proving really necessary for adjust-
ment on varying signals.

VI feeds directly the aperiodic winding of
the coil, and it will be noticed that the
only screening effected between this valve
and V2 is that which is provided by the
mctallising and layout.

In view of the stability which this circuit
affords, a precision instrument dial of the
Eddystone pattern was chosen for the

This view of the receiver
shows the arrangement of
the condensers and coil.

t whilst observing the rule of short wiring,
and when setting these controls it will be
necessary that a long insulated trimming
tool be used for obvious reasons.

From the wiring diagram it will be noticed
that a direct connection is made between the
suppressor grid of VI and the reaction
potentiometer R9 ; it is advisable to re-
iterate here the importance of observing
this point, whilst the lead from the poten-
tiometer to the coil should be pressed well
down to the chassis, anchoring, as illus-
trated, with any suitable form of cleat.

It can be mentioned here that although
the chassis design recommended consists
of a wood chassis faced with sheet copper,
the front panel being of aluminium, there is
no reason why the receiver should not be
built on an alternative form of chassis
Provided the same layout is adopted.

Now, following the detector are two
stages of L.F. amplification, the character-
istics of this portion of the receiver being
quite along ordinary lines.

filter output circuit was chosen, the speaker,
which is plugged into the control panel,
being similarly rendered operative or in-
operative by the turn of the plug.

The rest of the circuit is self-explanatory,
but before dealing with the chassis work, a
word on the consumption of the set.

Economy
The H.T. required is of the order of 120

volts, under which supply the total con-
sumption should be closely 10 milliamps, the
detector anode current registered under
correct adjustment being very nearly 1

milliamp.
NA;ith the set switched off, brit with the

accumulator connected, there should be a
reading of 1.25 milliamps, this being due
to the screen -grid potentiometers which
find a completed circuit across the H.T.
through the accumulator when the switch
is open.

To be continued)

Fig. 2.- Wiring diagram of the Short-wav:. Four.
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band -spread condenser C4, the band -set
condenser being furnished only with a ten
position dial, this being found all that
was required for ease of adjustment.

The coil is connected in the same way
as for any ordinary leaky -grid detector,
but to permit exacting conditions on the
higher frequencies, a potentiometer of
400 ohms is provided to adjust the sensi-
tivity of the detector ; it being found
advisable to set tilts so that the reaction
can be made as smooth and critical as is
required for the 9 -metre band.

This potentiometer and the screen -grid
potentiometer R9, are so located on the
chassis as to afford ease of adjustment

This particular method of introducing
the headphones in the first stage of L.F.
amplification is not usual, but has proved
to be both convenient and economical.
Two Clix loudspeaker control panels are
employed for 'phone and speaker switching,
the circuit in the case of V3 consisting of
an interruption of the anode circuit, the
'phones being introduced by plugging
in the associated two -pin switch plug
which is then turned to disengage the
Contacts.

It will therefore be seen that without
removing the plug, the 'phones may be
circuited by merely turning the plug.

For the' use of a loudspeaker, a choke- t-Lb-N
H.T. +
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Three-quarter front view of the
Short-wave Four.

IT will be recalled how, in the introductory
article on suppressor grid reaction
(issue dated March 30th), the funda-

mental principles only were dealt with.
During tests in connection with the
design of this receiver, a number of further
interesting points have been noted, the
most important of these providing plenty
of room for thought when weighing up the
pros and cons of this method of reaction
control, in comparison with the more usual
arrangements.

The condition in question concerns the
effect the method of feed -back has upon
the reactance of the grid coil and con-
denser, since by virtue of the fact that
there is a residual supply of negative feed-
back, regardless of the position of the
reaction potentiometer (this being taken
with a value of 50,000 ohms), the effective
H.F. resistance of the tuned -grid induc-
tance is lowered, with a consequent increase
in the sensitivity of the tuning.

As only a small percentage of the resist-
ance of the potentiometer is required for
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THE SHORT-WAVE FOUR

reaction control, the remaining portion
is used for maintaining the residual feed-
back, and it will, of course, be realised that
the smoothness of the control is dependent
on the proportion of the effective poten-
tiometer resistance and the residual resist-
ance load, any lower value of potentiometer
resulting in not only a difficult control,
but affecting the tuning range of the re-
ceiver by making it liable to react before
required on higher frequencies.

Now, in view of the increased state of
sensitivity, a very noticeable advantage is
apparent; making it possible for maximum
stage gain to be effected, since by the
method of operation, which will be dealt
with later, a considerable portion of the
waveband will be operative with a mini-
mum of reaction control, this bringing
about a " superhet " effect.

Preference was given to the use of a
potentiometer for the reaction circuit,
for the reasons that a more compact layout,
and therefore shorter wiring between the
suppressor grid and the potentiometer, could
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A Battery Receiver incorporating Suppressor Grid Reaction
be had, the cost also being appreciably re-
duced, whilst at the same time a very stable
form of control is provided by this means.

The Circuit
To observe more closely the behaviour

of the detector stage it was decided, as will
be seen when referring to the circuit dia-
gram ip Fig. 1, to resort to the popular un-
tuned pre -amplifier for the input, and as
no doubt readers who decide to try this
circuit will agree, the gain control screen -
grid potentiometer proves a desirable way
of obtaining maximum results, the extra
control proving really necessary for adjust-
ment on varying signals.

VI feeds directly the aperiodic winding of
the coil, and it will be noticed that the
only screening effected between this valve
and V2 is that which is provided by the
mctallising and layout.

In view of the stability which this circuit
affords, a precision instrument dial of the
Eddystone pattern was chosen for the

This view of the receiver
shows the arrangement of
the condensers and coil.

t whilst observing the rule of short wiring,
and when setting these controls it will be
necessary that a long insulated trimming
tool be used for obvious reasons.

From the wiring diagram it will be noticed
that a direct connection is made between the
suppressor grid of VI and the reaction
potentiometer R9 ; it is advisable to re-
iterate here the importance of observing
this point, whilst the lead from the poten-
tiometer to the coil should be pressed well
down to the chassis, anchoring, as illus-
trated, with any suitable form of cleat.

It can be mentioned here that although
the chassis design recommended consists
of a wood chassis faced with sheet copper,
the front panel being of aluminium, there is
no reason why the receiver should not be
built on an alternative form of chassis
Provided the same layout is adopted.

Now, following the detector are two
stages of L.F. amplification, the character-
istics of this portion of the receiver being
quite along ordinary lines.

filter output circuit was chosen, the speaker,
which is plugged into the control panel,
being similarly rendered operative or in-
operative by the turn of the plug.

The rest of the circuit is self-explanatory,
but before dealing with the chassis work, a
word on the consumption of the set.

Economy
The H.T. required is of the order of 120

volts, under which supply the total con-
sumption should be closely 10 milliamps, the
detector anode current registered under
correct adjustment being very nearly 1

milliamp.
NA;ith the set switched off, brit with the

accumulator connected, there should be a
reading of 1.25 milliamps, this being due
to the screen -grid potentiometers which
find a completed circuit across the H.T.
through the accumulator when the switch
is open.

To be continued)
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band -spread condenser C4, the band -set
condenser being furnished only with a ten
position dial, this being found all that
was required for ease of adjustment.

The coil is connected in the same way
as for any ordinary leaky -grid detector,
but to permit exacting conditions on the
higher frequencies, a potentiometer of
400 ohms is provided to adjust the sensi-
tivity of the detector ; it being found
advisable to set tilts so that the reaction
can be made as smooth and critical as is
required for the 9 -metre band.

This potentiometer and the screen -grid
potentiometer R9, are so located on the
chassis as to afford ease of adjustment

This particular method of introducing
the headphones in the first stage of L.F.
amplification is not usual, but has proved
to be both convenient and economical.
Two Clix loudspeaker control panels are
employed for 'phone and speaker switching,
the circuit in the case of V3 consisting of
an interruption of the anode circuit, the
'phones being introduced by plugging
in the associated two -pin switch plug
which is then turned to disengage the
Contacts.

It will therefore be seen that without
removing the plug, the 'phones may be
circuited by merely turning the plug.

For the' use of a loudspeaker, a choke- t-Lb-N
H.T. +
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SUPERHET BEAT NOTES
A Simple Explanation of
One of the Superhet Features

THE broad principles involved in the
superheterodyne receiver are suf-
ficiently well understood to enable

the average constructor to build such
a set from a published design. But the
radio enthusiast passes quickly beyond the
" average constructor " stage towards the
experimenting stage, in which he applies
his theoretical knowledge both in con-
structional work and in the analysis of
designs evolved by'the experts. Successful
experimenting and critical analysis demand
a firm grasp of the physics of the various

Al
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Fig. I.-Shows how the two walkers will create
a series of "beat" notes.

principles involved. Who could explain
the thermionic valve without some know-
ledge of the behaviours of electrons ? Or
who can fully understand the superhet
receiver without being capable of explaining
the production of " beats ' ?

It is with this latter question that I
propose to deal, as simply but as fully
as possible, since it is of importance both
to the amateur designer and service engineer
alike.

What are " Beat Notes " ?
The text -books tell us that the " super-

sonic heterodyne " principle involves the
mixing of a signal frequency with a locally
generated frequency to produce a third,
or " beat," frequency. Then follow the
usual sine curves and resultant wave-
forms which, though irreproachably scien-
tific, do not always convey their intended
meaning, even when the student is
thoroughly versed in angular velocities,
rotating vectors and harmonic wave for-
mulae. So 'let us avoid such arguments
and approach the matter from a common-
sense angle.

How does the mixing of two different
frequencies produce a third frequency ?
In short, what is a " beat " frequency ?
The simplest illustration of " beats " that
I can conceive is as follows :

Imagine two men walking down an
otherwise deserted street. A is tall and -
takes eight steps in a certain time, while B,
who is short, takes ten steps. They start
from a point X (see Fig. 1) and are im-
mediately out of step. But a point is
reached (namely K 1) when two heels
touch the pavement simultaneously. Then
they are out of step again until the point
K2 is reached. Here they are in step
again, and the whole procedure is repeated.
Now, on listening carefully to these two
sets of footsteps, one at a frequency of
8 per unit of time and the other at a

' I I

BEATS
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1 8 STEPS'

I 6 i
10 STEPS!I I

frequency of 10, what would you hear ?
There would be the uncertain clickety-
clack " and then a firm, definite " beat."
Then more "clickety-clack " and another
firm " beat." These beats would occur
twice in the chosen unit of time. Speed
things up and let A take 8 steps per second
while B takes 10 per second. The " beat
frequency" would then be 2 per second.
(Notice that this is also the difference
between frequency A and frequency B).
Fig. 2 shows that if A travels with B, who
takes 12 steps per second, they are " in
step " four times. Or, beat frequency
is 12-8, i.e., 4 beats per second.

The same principle applies when dealing
with higher frequencies. Two strings
vibrating at different frequencies can pro-
duce a beat frequency which may be heard
as a definite tone differing from both parent
frequencies. Further, the principle is the
same whether the waves are longitudinal
or transverse. That is, eleetro-magnetic
waves behave like sound waves as far as
the production of beats is concerned.

The Frequency -changer Valve
Now, how is this principle made use of

in wireless receivers ? Obviously, the
ability to change any given frequency into
a pre -determined frequency is of great
value, since, once we have decided on a
suitable figure, we can adjust
to respond faithfully to that frequency.
A figure originally popular was 110 1Kc/s,
but designers tend more and more to adopt
465 kc/s for what is called the intermediate
frequency. There is something to be said,
however, for both figures.

Let us suppose that we have decided
to use 110 kc/s for our I.F. This means
that we intend to resolve all signal fre-

HT+

OSCILLATOO. A.1,1006
To GRID

HT.+

Fig. 3.-A typical pentagrid frequency -changer
circuit.

quencies into 110 ke/s before rectifying and
amplifying them. First, we need to select
and " detect " the desired signal frequency.
This can be done by means of the usual
tuned coil and valve circuit. Secondly,
we must generate a frequency that is
110 kc/s above (or below) the signal value.
This is done by means of a tuned coil and
oscillating valve circuit. Finally, we must
mix these two frequencies (differing by
110 lois) to produce the necessary " beat"
of 110 kc/s.

A difficulty is at once obvious-keeping
the oscillator frequency " out of step," by
exactly 110 kc/s throughout the whole

range of signal frequencies. But, by means
of a specially designed coil, shaped con-
denser vanes, and _ the use of trimmers
and padders, this difficulty can be overcome
well enough to allow the use of ganged
condensers for aerial and oscillator circuits.

The problem of mixing the two frequencies
has been adequately solved by the pro-
duction of efficient frequency - changer
valves. As we have seen above, a valve
is required to " detect " the signal frequency
and another to generate the oscillator
frequency. Though two valves could be
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(One Second)
Fig. 2.-An elaboration of Fig. I depicting the

formation of the "beat' frequency.

used, both jobs are done much more
efficiently by the modern frequency -
changer valve, of which the pentagrid,
octode, triode -pentode, and triode-hexode
are examples.

An examination of Fig. 3, showing a
pentagrid (or heptode) as frequency -changer
will reveal two distinct circuits : (a) the
tuned circuit on the left of the valve,
which selects the signal frequency, and (b)
the oscillator circuit on the right, which
provides the local frequency, always
110 keis above the chosen signal frequency.
The valve is made up of two sections, the
first performing the functions of an 1.F.
pentode (or screen -grid), and the second
those of a triode oscillator (the anode of
which is in the form of a grid). By pro-
viding these sections with a common
source of electrons (filament or cathode)
and a common outer anode, an efficient
mixing can take place without any external
coupling. Having thus obtained the re-
quired beat frequency, it can be fed to
circuits designed expressly to receive it.
These circuits are based on the use of
I.F. transformers-pre-tuned coil arrange.
ments that accept and respond to the
chosen frequency.

But another point arises out of this chain
of reasoning, a point which greatly in-
fluences the design of the superhet receiver.
As will be readily understood from the
preliminary explanation, an oscillator fre-
quency of, say, 987 kc/s will produce a beat
of 110 ke/s with a signal frequency of
877 kc/s and also with one of 1,097 kc/s.
Thus arises the problem of " second
channel " interference, when the I.F.
circuits have two signal inputs to cope with
simultaneously. These two signals will
give rise to beats that may be heard as a
whistle. Hence the need for a selective
signal -frequency circuit, which will reject
the unwanted second channel frequency.
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tessionS
on -the Wax

A REVIEW OF THE LATEST GRAMOPHONE RECORDS
SPRING'S first record lists are topically

showered with a variety of good
things. There is a record boom on

at the moment, but that doesn't mean the
introduction of slap -dash treatment at any
stage of production. Now it often happens
that a title that takes only three minutes
to play over will cost as much as a whole
hour of a radio show. Listen, for example,
to Decca's new album set of Gulliver's
Travels."

The real stars of the new Decca album
of the entire musical score of the film
cartoon, " Gulliver's Travels," are the
recording engineers. These records are
some of the most technically perfect I
have heard.

Chorus and orchestra are beautifully
blended, and great as is the credit we must
give to Victor Young for his musical
direction, the engineers must have greater
credit for having so perfectly presented the
complete conception.

The actual melodies are well known to
everyone with the possible exception of
" Forever " and " Faithful." The first of
these is sung by Bob Stevens and the
second by Wynne Davis on Decca F 7519.
On the following record, Gulliver explains
that Bob and Wynne want to sing to-
gether but each wants to sing their own
song. They finally fix it by both singing
" Faithful Forever." The reverse side to
this compromise is perhaps the loveliest in
the whole album : I Hear a Dream "
ranks with the finest ever in concert jazz -
Deem F 7417 to F 7420.

Arthur Young, whose Novachord music
continues to thrill the customers at
Hatchett's Restaurant as well as Decca
record buyers, has added to his laurels with
the setting of four of Shakespeare's lyrics.
Although primary intended as " swing "
versions, they rate high for concert ren-
dition when the swing fad has died.

First band to record them -incidentally,
they are all to be heard in " New Faces," a
revue due for London's Comedy Theatre
soon -is Bob Crosby's Bob Cats, which is
one of America's very swingiest. " It was
a Lover and his Lass ' and ' Oh ! Mistress
Mine " appears on Decca F 7426, and
" Sigh No More, Ladies " and " Blow,
Blow, Thou Winter Wind " on Decca
F 7427. The vocal choruses in each case
are sung by Marion Mann.

Vocal
SIDNEY BURCHALL, the popular

baritone, who is well known to B.B.C.
listeners, records " Wandering the King's
Highway " and " Phantom Fleets " on
Decca F 7432, whilst we have Greta Keller,
with piano and guitar accompaniment,
singing " The Lamp is Low " and " Melan-
choly Mood " on Decca F 7433. Al and
Bob Harvey make a duet of " Little
Patchy Trousers " and " Yodel in Swing "
on Decca F 7432 ; Vera Lynn, accom-
panied by Arthur Young on the Nova,chord,
sings " Who's Taking you Home To -night ? "

and " A Little Rain Must Fall " on
Decca F 7429, and finally Adelaide Hall has
made a recording of " Careless " and
" Don't Make Me Laugh " on Decca F 7430.

Brunswick

WHEN you turn to Brunswick's March
list you will find under Bing Crosby's

name that very old favourite, " Wrap Your
Troubles in Dreams." It is nearly ten
years since Bing first made a recording of
this tune and this latest record shows how
his voice technique has improved. On the
reverse side is " If I had My Way "-
Brunswick 02900.

A new Brunswick record makes one
wonder whether it is better to filch a tune
from the classics and make a straight ballad
of it or render it unrecognisable (well,
nearly !) by swinging it. Little Mary
Martin has a beautiful soprano voice -and
she can swing it -so she takes one of
Tschaikovsky's most delightful melodies and
sings it as a ballad under the name of
" Our Love." Then, on the other side,
she sings " The Maids of Cadiz," by Delibes,
in true coloratura style. I think you'll like
it, but would Mr. Delibes have liked it ?
Hear it for yourselves on Brunswick 02937.

The new Brunswick lists contain what I
believe to be the first recordings of Victor
Herbert's " March of the Toys." And
what a contrast the two records present.
On the one hand, there is a swing version
by Teddy Powell's Orchestra ; on the other
a beautiful orchestrated performance in
symphonic style by Victor Young and his
Orchestra. Which will be the most popu-
lar ? I leave it to you, chums ! Powell
is on Brunswick 02904, and Young on
Brunswick 02939.

Bing Crosby's sister-in-law, Florence
George, sings " Viba " on Brunswick -02885,
whilst the Mills Brothers produce more of
their fantastic musical imitations in " Sweet
Adeline " on Brunswick 02932.

For dancers there is Jan Savitt's immacu-
late version of " Good Morning " on
Brunswick 02905, Jimmy Dorsey's " Body
and Soul " on Brunswick 02905, Lew
Stone's " Give a Little Whistle " on
Decca F 7425, and Ambrose's " When
You Wish Upon a Star," with a vocal duet
by Vera Lynn and Jack Cooper, on
Decca F 7422.

-Rex
THE Rex list shows a number of

interesting records by popular artists.
First there is " Phantom Brigade " and
" Down South " played by The Belgrave
Salon Orchestra on Rex 9642, and George
Eldrick gives a vocal of " Scatter -brain "
and " She Would Wind Him Up and He
Would Whistle " on Rex 9755. Jay
Wilbur's Serenaders record " Tristesse "
and " Moonlight and Roses " on Rex 9756,
and Horace Finch, of the Empress Ball-
room, plays " Finch Favourites, No. 6 "
on Rex 9752.
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ELECTRADIX
A.C. MAINS CHARGERS. " LESDIX " TUNGAR
CHARGERS. Two models of these famous sets. One
for 70 volts 6 amps. with meters and controls, etc., will
handle 100 cells a day, £711718. Another fine Tungar
for two 5 amp. circuits with meters and variable volt
controls. 70 volts 10 amps., for 200 cells, bargain. £12115.
WESTINGHOUSE METAL RECTIFIERS. 200/250 v.
A.C. 'D.C. Single circuit, wall type.
91n.x 10in. x llin. 230 v. A.C. for D.C.
100 v. at 500 ma. Sale, 15110. Wall
type " R " steel case. 12in. x 19in.,
A.C. mains to D.C. 40 volts 3
amps., for 40 radio cells,
guaranteed, £7,713. Similar one
for car battery charging, 15 volts
6 amps., D.C. output. £6117'6.
Fine model also for A.C. mains
with D.C. output of 280 volts
250 mia.. £7126. Two 50 -volt circuits each of 750 Ilya.,
D.C. from A.C. mains, is another bargain at £6/10.
RECTIFIER UNITS ONLY. Westinghouse Metal
Rectifier Units, 110 volts .75 amps.. 35/, 55 volts 1.5 amp.,
370. 20 volts 3 amps., 401-. 9 volts 2 amps., 26:'-.
DAVENSET A.S.C.4. 4 -circuit charger for up to 80
cells. List Price. £32. Four sets of Auto -charge regu-
lators and indications on panel with switch volt control.
Four circuits of I amp., I amp., 2 amps., and 2 amps.
or three of 1 amp., 2 amps. and 21 amps., or one of 50
volts 6 amps. Fine steel clad set complete in details that
will quickly earn its cost, £14110.
A.C./D.C. DAVENTRY. Type G.C. House, Garage Wall
Type Charger, 3 circuits, output D.C. 25 volts 6 amps.
Trans. tapped for 15 volts, 20 volt, 25 volt. Two inde-
pendent circuits, max. cell capacity 40 radio cells. £6.5.
PHILIPS Model 1087, with valve for 24 volts 10 amps.
Steel case, £710.
PHILIPS " Three in One " for 36 cells. with valve, 3
circuits. £6,10.
D.C. CHARGING OFF D.C. MAINS. £14. Davenset
DC2 steel -cased 200/250 volt charger, large meters, wheel
controls. 2 circuits, 1 amp. and 3 amps., as new. Sale
Price, 25/10. Charging resistances, all sizes in stock.
State load required.
230/230 volts MAINS CONVERSION UNITS. For
operating D.C. from A.C. mains screened and filtered,
120 watts output. 121.0.
D.C. ROTARY CHARGERS. 3 h.p. 220 volt D.C. motor.
6 volt 250 amp. dynamo, £16. 200 volt motor, 25 volts 8
amps. dynamo, £4. Motor 220 volts, 8 volts, 50 amps.
dynamo. £6/10. And others up to 6 kW.
A.C. ROTARY ('HARGERS. 3 -phase motor. 200 volt
to D.C. Dynamo 8 volts 15 amps.. £4/17/6. R.C.A. 3 -ph.
motor, 220 volts, coupled to D.C. dynamo, 500 volts 200
m/a., £5110. Single-phase to D.C., Higgs 230 volt A.C.
motor coupled to D.C. dynamo, 8 volts 16 amps., £5110.
B.T.H., ditto, 11 h.p. motor, with starter on bed with 15
volt 30 amp. dynamo, £7110.
300 -CELL A.C. CRYPTO MOTOR-GEN. SET. For
220 volt A.C. mains, for radio cell circuits and ten 12
volt 10 amp. car batteries. D.C. output.132.
Ask for List " C.N." of Charging Dynamos. hundreds
in stock.

HIGH RESISTANCE AND RADIO
PHONES. The finest always is the
adjustable Browns A Reed Phone
aluminium swivel headband, 4,000 ohms,
35/6. 1,500 ohms, 21/6. 120 ohms.
17/6. Cords. 113. Various Makes.
Second-hand Headphones, in good order.
2,000 ohms and 4.000 ohms. 5/-, 6'6 and
71. with cords. Western Electric. 2,000
ohms, 411.

L.R. SOLO PHONES. The extra
receiver you want on your phone
line. For use with buzzer morse.
A circuit tester with a pocket cell.
Single Earpiece, 40 ohms, metal
hook loop, with cord, 1/3. Ditto.
D.3 60 ohms, with cord, 1/6. W.E.
1.000 ohms, with cord, 2/-. 2.000
ohms Earpiece, with cord, 2/8.
L.R. DOUBLE HEADPHONES.
Pilot Signallers. 120 ohms Phones.
All leather headbands with slide
adjustment chin strap and 4ft. cord.
Comfortable. 3,13. Sullivan 120
ohms. aluminium headbands, 3/9. Cords. 1;6 extra.
PORTABLE LESDIN" THREE -VALVE AMPLI-

FIER for mike or pick-up, operated
from A.C. or D.C. 200/250 volt mains.
Undistorted output, 3 watt., £8110.
Complete with Dance Band Mike,
Transformer, Vol. Control and Valves
£11110. Size 91 x 7 x 51in. 200250
v. A.C. ar mins. . 10ATT

in steel case with valves asD.C.illus.,
a
£10. AN.Efe w soiled

and portable other amplifiers cheap. Portable Midget
Deaf Aid Amplifiers, with Mike and Earphones. £9.
RELAYS. Ultra -sensitive moving coil Relay, 1,000
ohms, coil closes circuit on 50 micro -maps.. 60,'-. 2,000
ohms, 5 mia. lightweight magnetic May. 10/6.
CIRCUIT BREAKER RELAYS, from 10/-. Charging

relays wound shunt and series. Lucas 12
volt 6 amps.. 10/6. C.A.V., ditto, with
voltage regulator, 15/-. D80 S.P. relays
or automatic remote control. And a

number of other types. See Relay
Leaflet.
PHOTO CELLS. R.C.A. Caesium
Vacuum, £5 list, for 25-. Eleetro-
Photonie photo -cells generate
E.M.F. under light, liin. by lin.,
2216.

CATHODE TUBE. New, 81n. screen, Ediswan, £3110.
ELECTRIC GOVERNORS. centrifugal control, 1,500
r.p.m.. contacts, brushes, slip rin;s for auto. speed
regulation, 7/6,
H.T. BATTERY SUPER- 7 yet C

SEDERS. 85 v. at 6 m/a. for
H.T. from your 2 -volt battery,
no H.T. batteries. Tin. x
x 3in. Bakelite finish, Vibrator
and Metal Rectifier, by S. G.
Brown. Sale, 37/6.

Fullguarantee. Tpe S, for laer
sets. Can be suppled for either
2 -volt, 4 -volt or 6 -volt battery.
Model 10. output D.C. 120 volt. 10 ra/a., 2 taps, 65'-.
Model 20, output D.C. 135 volt. 20 mia., 3 taps. 70/-.
VIBRATORS, 6/12 volt car type,

Free. Our Latest Bargain List "

BATTERY

SUPERSEDER

ELECTRADIX RADIOS
218 Upper Thames Street, London, E.C.4.

Telephone : Central 4611. _e.-....
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E "STUDENT'S " THREE
(Third of a Series)

How Selectivity May Be Improve(d. and Modifications which
Can Be Made in This Connection

WHEN the receiver has been
thoroughly tested the builder
will no doubt be anxious to

make some modifications in order to
see the effects of various changes in general
design. In this direction one of the
first changes which might be made is in
connection with the selectivity of the
receiver. There are at present two tuned
circuits, and under all normal conditions
the selectivity provided will be adequate
for general purposes. When, however, it is
desired to receive a station working on a
wavelength close to a station which is
fekived more powerfully, then selectivity
4itculties occur and the weak station will
only be heard with difficulty against a
background from the other station. In
some cases it may not be possible to avoid
this trouble-even with the most powerful
SUPerhet type of circuit, as in spite of regu-
lations concerning wavelengths some stations

are working 'very close to one another.
Where, however, normal station separation
is obtained, then it will be possible to
improve the receiver in one or two ways
which will not introduce much difficulty.

The first plan is to add a series aerial
condenser. This is a small variable or semi -
variable condenser connected between the
aerial and the aerial terminal of the receiver.
When this condenser is adjusted it has
practically the same effect as a reduction
or modification in the length of the aerial.

Aerial Dimensions
If you have facilities you can compare the

effects of the condenser and the aerial.
Take, for instance, a full size outdoor
aerial and connect this to the receiver
direct. Select a weak station and note the
signal strength, and also note the strength
on a powerful station, say the local. Now
erect an aerial just half as long and again
compare the strengths. You will probably
find that the local station will not show any
appreciable falling off in strength, but the
weak station may be inaudible, showing
that you have lost some of the pick-up
provided by the large wire. Again, note
the " spread " of stations, that is, the space
on the dial over which the louder stations are
audible. With the full aerial, for instance,

the local may spread nearly all over the
dial, but when the small aerial is used it may
be restricted to only two or three degrees,
without any loss of volume. It would, of
course, be very inconvenient if you had to
alter the aerial every time you wished to
improve the selectivity, and yet you find
that you can do with the large aerial at
certain times. The series aerial con-
denser, therefore, enables you to carry out
the desired modifications without touching
the aerial, the full-size aerial being retained,
and the condenser having a maximum
capacity of, say, .0003 mfd. When the
condenser is " all in," that is, with the vanes
fully intermeshed the condenser will be found
to have very little effect on the results*
obtained with the large aerial.

Temporary or Permanent ?
If the condenser is fully opened, you will

probably find that you can only just hear

A variable -bias con-
trol, and a series
aerial control may
be mounted on the
panel between the
wavechange switch
and reaction control
(two lower left-hand

controls.)

the local, the effect being almost the same as
removing the aerial completely. In between
these two extremes you can obtain any
desired result, and thus the first problem is
whether you need this condenser to be a
permanent or a temporary installation. If

you find that the local spreads too much
and wish to listen to it to the exclusion of
most distant stations, you can fit a pre-set
type of condenser on the baseboard near the
aerial terminal, and adjust this to give the
desired result and then leave it alone. If,
however, you require to listen at all times,
on all wavelengths, then a variable con-
denser of small dimensions, mounted on the
panel, or operated by means of an extension
control from the panel, would be found
desirable. This would enable you to obtain

-

any desired degree of selectivity and thus
the sensitivity of the receiver would be fully
under your control at all times.

Selectivity may also be improved in a
similar way by varying the gain of the first
valve, and for this purpose a variable -mu
type of valve would have to be substituted.
This is a valve which varies its amplifica-
tion according to the grid bias which is
applied to it. A potentiometer having a
value of about 25,000 or 50,000 ohms should
be mounted on the panel and one side
joined to the L.T.- line, whilst the other
side is joined to the 9 volt G.B. socket.
The arm of the potentiometer is joined to
the grid of the first valve through a 2
megohm grid leak, and a condenser having
a capacity of .0002 mfd. is inserted between
.the grid terminal and the junction of the
tuning condenser and coil in the first stage.
If, now, a variable -mu valve is inserted in
place of the straight type of H.F. valve it
will be found that when the arm of the
potentiometer is turned so that maximum
grid bias is applied to the valve, the gain
of the H.F. stage will be at a minimum
and, according to the bias voltage and the
type of valve, signals will be at a minimum.
As the bias is removed, by turning the con-
trol in the opposite direction the signals will
build up and at the same -time the selectivity
will be modified slightly. The variation in
selectivity is not, of course, of: the same
order as that obtained with the aerial con-
denser, but by using the two in conjunction
you can obtain any desired degree of
selectivity and sensitivity and in most
cases it will be found that the two additional
controls are fully justified on an experi-
mental type of receiver.

.11=04,41111.0MM.11.1.414111141A11011411041.1011.1.0,

LIST OF COMPONENTS
Two coils, type BP.80. (Varley).

Two .0005 mfd. variable condensers, popular
log type, with two large control knobs (J.B.).

One differential reaction condenser, .0003 mfd.
(J.B.).

Three baseboard -mounting valveholders, two
4 -pin and one 5 -pin (Bulgin).

One type H.F.8 H.F. choke (Bulgin).

One type H.F. 9 ditto (Bulgin).

One 3 -point switch, type S.36 (Bulgin).

One 4 to 1 L.F. transformer (B.T.S.).

Five fixed condensers :

Three fixed resistances, watt type :
One 10,000 ohms. One 15,000 ohms.
One 2 megohms (Dubilier).

One .25 meg. volume control with 3 pt. switch,
type VM.62 (Bulgin).

Four terminal mounts and terminals, type P.30
(Bulgin).

Three valves: type Z.21 (4 -pin), HL.2 and
KT.2 (Ostam).

One wooden baseboard, 12in. by 9in. One
panel 12in. by 8in. Wire for connection, flex
for leads, screws, etc. (Peto-Scott).

One pair 2,000 ohm headphones (Ericsson).
One W.B. Stentorian Junior loudspeaker (W.B.).
One 2 -volt accumulator (Exide).

One .1 tad. type 4603/S. Two .0002 mfd. One120 -volt H.T. battery (Drydex).type 4601/S. One 2 mfd. type 3016. One
.02 mfd. type 4601/S (Dubilier). One 9 -volt G.B. battery (Drydex).
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DENCO POCKET TWO
MANY attempts have been made to

produce a real pocket -receiver, and
one or two have appeared from time

to time on the market. The accompanying
illustration shows one of the latest produc-
tions, a real miniature contained in a metal
box measuring 41ins. by 3ins. by 1 }ins.
deep. The overall measurements are in-
creased slightly by the reaction control
knob on one side and the tuning knob
on the front. The set does not, of course,
include the necessary batteries which have
to be accommodated separately, and this is
naturally one of the difficulties of making
a real pocket receiver. However, there
should be no difficulty in making a small
container to hold a 45 -volt H.T. battery
and small L.T. cell, and the two parts could

, then easily be accommodated in two normal
overcoat'pockets. Housed in the box are a
small medium -wave coil unit with swinging -
coil reaction, a bakelite-dielectric tuning
condenser, a midget L.F. transformer and
two Hivac midget valves. In addition,
there are, of course, the usual small fixed
condensers and grid leak. Small two -pin
plugs and sockets are provided for aerial
and earth and phones, whilst battery leads
are soldered into position and are brought
out through holes in the case. The circuit
is.a standard leaky -grid detector and trans-
former -coupled output stage, and the main
noyelty lies in the use of the moving re-
action coil arrangement. This idea, which
was once standard, has been superseded
in recent years by condenser -controlled
reaction, but it is nevertheless quite efficient,
and the use of this scheme obviates the use
of a further condenser. The coils are
mounted on a glass -like insulating material
and the reaction section is pivoted on a
small spindle mounted on the end of the
case. Thus the knob seen on top of the
illustration is used to vary the position of
the reaction coil and this produced a per-
fectly smooth effect which is not critical.

Test Report
The receiver was tested with various

types of aerial and showed a high degree

This view gives an idea of the size of
the Deng pocket receiver.

of sensitivity, the only point being lack of
reaction efficiency when a low value
of H.T. was employed. Quite a number of
stations were heard with 20ft. of flex
hanging from a picture rail, and with a good
outdoor aerial the only drawback was lack
of selectivity. This is only to be expected,
of course, as the receiver is primarily
intended for use with a very short tem-
porary pocket " aerial. Five feet of wire
enabled the Home Service and Forces
programmes to be heard in Central London.
The L.T. may be either a 2 -volt cell or a
3 -volt dry battery, a resistance being
included in the L.T.+ lead so that the
latter may be used. If, of course, a 2 -volt
cell is to be used the resistance should
be cut out or short-circuited. The price
of the set is £2 15s. (exclusive of batteries
and 'phones), and the makers are Denco,
Warwick Road, Clacton, Essex.

LA1I'FST PA'11:11-AT NEWS
Group Abridgments can be obtained from the Patent Office, 25, Southampton Buildings, London
W.C.2, either sheet by sheet as issued on payment of a subscription of 5s. per Group Volume or in

bound volumes, price 2s. each.
IrM1.11.11110i14111Mill0.1411M114M04M.3.1,1.1.1.1111104MW /0114=110.11411111.14114111.1.=1114

NEW PATENTS
These particulars of New Patents of interest to
readers have been selected from the Official
Journal of Patents and are published by per-
mission of the Controller of H.M. Stationery
Office. The Official Journal of Patents can
be obtained from the Patent Office, 25, South-
ampton Buildings, London, W.C.2, price Is.
weekly (annual subscription £' es.).

Latest Patent Applications.
4478.-Blumlein, A. D.-Variable con-

densers. March 9th.
4334. - Mitchell, E. H.-Means of

neutralising the effects of inter-
fering signals. March 8th,

4565.-Philips Lamps, LtcL-Radio-
gramophones. March 11th.

5416.-Igranic Electric Co., Ltd., and
Field, J. A.-Cleaning of insulated
wire, particularly for soldering
purposes. March 26th.

5472.-Marconi's Wireless Telegraph Co.,
Ltd.-Tuned circuits. March 26th.

5538.-Marconi's Wireless Telegraph Co.,

141111. 1.11.114MM, Pan

Ltd., Cockerel!, C. S., and Parker, I
G. P.-Radio transmitters. March
27th.

Specifications Published.
518740.-Radioaktges, D. S. Loewe.-

Fading regulation in television
receivers. (Addition to 464492.)

518684.-Hewett, A. B., and Head,
A. G.-Aerial and earth system for
radio and television transmitting
and reception apparatus.

519330-Kolster-Brandes, Ltd., and
Beatty, W. A.-Cathode-ray tube
systems.

519334.-Dubilier Condenser Co.
(1925), Ltd., and Coursey, P. R.-
Electric condensers.

Printed copies of the full Published
Specifications may be obtained from
the Patent Office, 25, Southampton
Buildings, London, 117.0.2, at the uniform

price of ls. each.
1./11.1411.04M1.14(1,1111.1 /1,.(1.4.11.1.114111r1N11.1/4=111,11.1

'seep
gouty

Set 'at
its
withthe

D.C. AV OMIN0 R
Rev/ Trade. Ma,*
ELECTRICAL MEASURING INSTRUMENT

Use the D.C. AvoMinor
periodically to check up
valve performance, bat-
teries and power output.
Thus you'll always keep
your set in good trim. A
13 -range precision - built
instrument, it tells you all
you need to know, and en-
ables you to locate speedily

the seat of any trouble.
Direct readings. No

calculations. Com-
plete in case, with
instruction booklet,
leads, interchange-
able test prods and
crocodile clips.

- Voltage Current
e volts 0-240 volts 0- 6 m/amps,

0- 12 volts 0-300 volts 0- 30 miamps.
0-120 volts 0400 volts 0-120 miamps.

Resistance
0-10,000 ohms
0-60,000 ohms
0-1,200,000 ohms

0-3 megohms
BRITIST1 arnnc

 Write for fully descriptive literature and
current prices of all 'Avo' Instruments.

Sole Proprietors S Manufacturers :-
Automatic Coil Winder & Electrical Equipment Co., Ltd.,
Winder House, Douglas St., London, S.W.1. 'Phone Victoria 3404/7.

ARMSTRONG
Apologise for delay in delivery of some models,
this unfortunately has been unavoidable owing to
the present great difficulty in obtaining raw
materials. However, we are pleased to announce
that we are now in the position to give immediate
delivery of our popular model, AW38, illustrated
below.

MODEL AW38. 8 -valve All -wave Super-
heterodyne chassis. This All -wave Radiogram
chassis has resistance capacity coupled push-pull
output capable of handling 6 watts, and gives good
quality reproduction on both radio and gramo-
phone, for an economical price of 8 gns. Plus
5% war increase.

Armstrong Push-pull Speaker to match AW38
chassis, £1 :1 :0. Plus 5% war increase.

We suggest Model AW38 together with matched
speaker at 29 : 9 : 0, plus 5% war increase, com-
plete, represents the most outstanding value on
the market to -day
ILLUSTRATED ART CATALOGUE ON REQUEST
ALL CHASSIS SENT ON 7 DAYS' APPROVAL

ARMSTRONG MANFG. Co.
WARLTERS ROAD, HOLLOWAY, LONDON, N.7.

(Adjoining Holloway Arcade)
Phone NORth 3213
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RADIO ENGINEER'S POCKET -BOOK
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Fig. 3.-In any right-angled Fig. 3.
triangle :

BC BC
tan A=-.0, sin A =,,g3

AC AC
cos A=R:, cot A =1-T,

AB AB
sec A =AT, cosec A=17,

A r.--- P' -- C

(See ateo page ii of cover)
No. 72

DECIBEL.-The comparative unit of sound
strength. The value chosen for 1 decibel is the
sound which can just be discerned by the trained
ear.

RELATIONSHIP BETWEEN
DECIBELS AND POWER RATIO

Decibels. =or. Decibels. Power Ratio.

1 1.25 - 1 1.25 '--- '8

2 1.6 - 2 116 = .625

3 2.0 - 3 = .5
1

4 2.5 - 4 27, = ,4

5 3.2 - 5 I

3.2
.3125=

6 4.0 -6 1- =.25
7 5.0 -7 i = .9
8 6.0 -s 4, _.166
9 8.0 -9 i _.125

1
10 10.0 -10 fti = .1

20 100.0 -20
*

I. = .01
100

30 1000.0 -30
1

I 1000 = .001

THE GREEK ALPHABET.-The Greek alphabet
is as follows :
A a (alpha), B/3 (beta), 1' 7 (gamma), A S (delta),
E 0 (epsilon), Z ; (zeta), H g (eta), 8 8 (theta),
I t (iota). K x (kappa). A A (lambda), M ft (mu),
N v (nu), B. e (xi), 0 o (Omicron), 11 r (pi),
P p (rho), ::i a g (sigma), 1' r (tan), Y v (upsilon),
0 0(phi), X x (MID, 4, .,(/ (psi). II ai (.:mega).

No. 75

Fig. 4.

Fig. 4.-1n any right-angled
triangle :

a2=c2+55
c= ,/a2 a2 -1r4
5=1/a2-
a= ea

lig. 5.-e d :a +

d-e+d-Fd-c
2 2

22= v

Fig. 5.

In Fig. 0, where the
lengths of three sides only
are known :
area =
Vs(s - a) (v - b) (s - e)

-
where e'=---2

a+b+c

Fig. 7.-In this diagram :
be

a : b b:c, or (7

No. 73

Allik, /Al
b

Fig. 1. Diagram for Fig. 2. Diagram for
Table A. Table B.

TABLE A
See Fig. 1

Parts
Given.

Parts to
be Found.

Formuke.

ate A
b2+,..2-a2

cool..- 2b,

a b A B
7 Sill Ab.(B-Sill

a

fi b _1 C C ---180'--(A1-11,

R A B b
a:.( sin 11

' - S111 A

a AB c
a sin C a sin (A411)

c- Sill A - sin A

a b C 11 11 -1.80°- (A+C)

No. 76

6a°

60°

Fig. 8.-In an equilateral
triangle ab = 1, then
ed = A/17775 = 0.866,
and ad = 0.5; ab = 2,
then ed = 1.732,

so' and ad = 1; ed = 1,
then ac = 1.155 and ad

6 = 0.577 ; ed = 0.5, then
ac = 0.577 and ad = 0.288.

d
Fig. 8.

Fig. 9.-In a right-
angled triangle with two
equal acute angles, bc=ae.
Sc = 1, then ab = vitT,

=1.414; ab = 1, then
be = V0.5 = 0.707.

a

Fig. 9.

c 5 a Fig. 10 shows
that paralle o -
grams on the
same base and
between the
same parallels

4 are equal ; thus
ABCD =ADELFig. 10.

Fig. 11 de-
monstrates that
triangles on the
same base and
between the
same parallels
are equal in
area ; thus-//
ABC = ADC. Fig. 11,

a
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Open to Vtleulitan
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).

The Direct -coupled Amplifier
SIR,-I think it is very enterprising of

you to give publicity to the direct -
coupled amplifier designed by Mr. Hunt,
as the circuit is quite unorthodox and
might scare the engineers. However, I
have made it up exactly as specified and
am thrilled by the lovely quality it gives
on both radio and gramophone records.

Hearty congratulations to both Editor
and designer.-G. G. WILLIAMS (Guildford).

Radio Manila
a letter published in the April

6th issue, Mr. J. Kidd states that he
heard Radio Manila, Philippine Islands,
announcing themselves as KBRM. This
station's number is KZRM actually, the
" Z " being pronounced " zee." It broad-
casts news in English from 22.00 to 22.15
G.M.T. followed mainly by light music,
which IVIr. Kidd no doubt heard. If any
verification is needed, there is a detailed
report by Mr. R. W. Hall, of Worksop,
in the December 30th, 1939, issue, on
this particular station, giving the station's
address as well.-J. T. FISHWICK (Birken-
head).

The "Home -Service" Two

SIR,-Having
a lot of spare components,

I have just made up the Home -
Service " Two. The baseboard is tin. thick
with tin. thick plywood fastened on top.
All the wiring runs between these two boards
except grid leads and the lead leading from
var. condensers, mov. vanes, to switch,
For the .005 mfd. I put a .003 and .002 mfd.
in series and for the .0001 mfd. I put a
.0002 mfd. as I did not have the value
required. I used aColvern coil, 6 -pin. Valves,
Mazda HL2, Mullard PM22A (both new
that I happened to have). The 15,000 ohm
resistance I made up from a 30,000 Spaghetti
resistance. Well, I did not expect
results, but what a surprise ; I got the Home
Service and quite a few Continental
stations at good loudspeaker strength.
Rome, Radio -Paris, very loud ; I think
the circuit a lot better than you claim
for it.-G. S. BRAGG (Havant).

Club for Wrexham ?
SIR,-I have been a reader of your

excellent paper for about, five years,
and although I don't claim to be a profes-
sional, all I do know is due to PRACTICAL
WIRELESS. You could well use the following
slogan, Learn Radio at 3d. per week."

I started with a crystal set and now I
have just finished a H.F. Det. L.F. L.F.
driver, Class B, of my own design. There
isn't much interest in Rhos for radio con-
struction, and I am a lone wolf. So I'd
like you to send out an S 0 S to A. 0.
Griffiths, of Wrexham. If he reads this will
he please send me his address I I'd also like
to hear from anybody else in this district
who is interested in radio construction.

It might be possible to form a radio
club, where knowledge could be exchanged
between its members. So come on you

other lone wolves.-Tnos. A. THOMAS
(1, Pen-Y-Wern, Wern, Las, Rhos, nr.
Wrexham, North Wales).

A DX Log from Oxford
SIR,-I should like to inform Mr. J. Kidd

(Melton Mowbray) and other readers
of the stations which operate from Manila
in the 49 m. band. KZRF 48.86 m.,
11.00-15.00. ; Sats. to 16.00 ; Suns., 10.00-
16.00 B.S.T. KZRH 49.1 m., 11.00-17.00 ;
Suns., 08.30-17.00 B.S.T. KZIB 49.65 m.,
12.30-16.00 B.S.T. KZEG, 49.06 m.
carries the programme of KZRM, 31.35 m.

My DX log of broadcast stations heard.
during the past few months is : MTCY,
JZJ, JZK, XGOY, KZRM, KZRH, FZR,
HSP6, YOC, PMN, VLR, VLQ; CR7BE,
VQ7LO, COGH, COCQ, COCW, TGWA,
TGWB, HP5J, HP5G, Martinique, VP3BG,
HJ1ABG, HCJB, PSE, CXA8, LRX.

Receiver used is a superhet, with an
inverted L -type aerial 75ft. long running
S-N.W.-H. F. BUGGINS (Oxford).

A 4 -valve A.C. Short -waver !

Si",-I am a fairly recent reader of your
fine paper and am very pleased with

it.
My RX is a home-made 1-v-2 battery

set. I am using a small pre -selector for
H.F. amplification, consisting of a Mullard
PM12 S.G. valve, with Eddystone plug-in
coils. This is very efficient, and I enclose
my log of short-wave broadcast stations
during February : WCBX, WGEA,
WPIT, WNBI, WRUL, WCAB, WGEO,

3

PROBLEM No. 397.

FERGUSSON
had an A.C.-D.C. receiver

which he had been using on D.C. mains.
j These were changed over to A.C. and he
I decided to modify the set for A.C. use only.

He therefore obtained a mains transformer,
; connected this on the input side to the recti-

fying valve and joined the heater circuit to
I one winding on the transformer. When

switched on, the set failed to work. What
was wrong? Three books will be awarded
for the first three correct solutions opened.
Entries should be addressed to The Editor,

I PRACTICAL WIRELESS, George Newnes, Ltd.,
Tower House, Southampton Street, Strand,
London, W.C.2. Envelopes must be marked
Problem No. 397 in the top left-hand corner
and must be posted to reach this office not
later than the first post on Monday, April
29th, 1940.

.   , . .. .  . .
Solution to Problem No. 396.

Manning should have connected his volume control
across the first L.F. transformer, as the distortion
was due to overloading of the first L.F. valve.

The following three readers successfully solved
Problem No. 395, and books have accordingly been
awarded to them :
W. Dunn, 1, Loftas Street, Moss Side, Manchester, 15.
II. Janes, 128, Willow Nurseries, Waterloo Road,

Exbridge.
A. Oliver, 17, Alecaudra Road, Parkstonc.

W4XB, TGWA, XGOY, VQ7LO, FZR,
VLR, VLQ, VUD2 and MTCY.

I think many readers would like to see
details of a four -valve S.W. A.C. mains
receiver, with tuned var. mu., H.F. pen-
tode, detector, pentode output, recti-
fier, and plug-in coils.-C. BAYNES (West
Byfleet).

American versus British Valves
wish to thank you for your

advice to the Radio Component
Manufacturers' Federation in the April
6th issue of " P.W."

With regard to valve prices l Why can
one buy American valves on which trans-
port and duty is paid much cheaper than
British valves 1-HOWARD SOMERVILLE
(London, S.W.).

Portuguese E. African Station

SIR'-Last
Tuesday evening, April 9th,

at about 9.15 a.m. I picked up a
transmission which was announced (by
a woman announcer) as Portuguese East
Africa broadcasting on 30.8 metres. No
call -sign was given, and as I do not possess
a complete list of short-wave stations I
should be grateful if any reader can identify
this station for me. I have been a regular
reader of your journal for the past two
years.-R. ScorrEN (Leyton).

A 14mc's Log from Wembley
SIR,-As DX conditions are improving,

I enclose n4 log for the 14 me/s
band from March 18th to March 30th.
All are phone :

WSRHC, QKS, AAG ; 'W6KR, W4AHH,
DSY ; W3EZR, DOK ; W2GW, WIRRS,
W1FH, PK3JB, PK10G, PY2ET, PY2NO,
K7HAR, KAI RV, KA:11<K, K AlAF,
YV5ABE, YV5AK, HH5PA. Times
between 15.00-18.00 B.S.T. Also station
CB1180 on 11.97 mcis asks for reports.
QRA : Radio Nacional, Sociedad de Agri-
cultura, Santiago, Chile. The English
news is given at 5.30 B.S.T. Station PCJ
sends a very nice verification card, the
QRA is Philips Radio Works, Eindhoven,
Holland. Frequencies are 15.22 me/s
and 9.59 me/s. A view of the aerial masts
makes the card very attractive.-C.
HARVEY (Wembley).

The "Rapid Two"
SIR,-I should like to thank you for the

circuit of The " Rapid Two," published
some time ago in PRACTICAL WIRELESS.
It is a simple circuit, but without doubt a
splendid one for the Home Service
programmes.

I have made an "addition that, in my
opinion, has proved a real improvement,
viz., The Circuit No. 42 (Fig. 91) in your
book " Sixty Tested Wireless Circuits-"
" A Band Pass Adaptor." With a small
" Stentorian " speaker, reception is won-
derfully clear and volume ample.-H. FEAR
(Bridgnorth).

Correspondents Wanted

J. A. Norris, 5, Kent Gardens, Ealing,
W.13, wishes to correspond with a reader
(about 16 years) interested in experimental
work.

E. W. Wiskin, 25, Meadowside Road,
Upminster, Essex, would like to get in
touch with any reader who has built the
Standard A.C. 4 -valve short -waver. It
is a W.M. 1935 circuit, and he is desirous of
comparing results.
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BLUEPRINT SERVICE
PRACTICAL WIRELESS No. of

Date of Issue. Blueprint.

CRYSTAL SETS

Blueprints 6d. each.
1937 Crystal Receiver .. -
The " Junior " Crystal Set .. 27.8.38

STRAIGHT SETS. Battery Operated.
One -valve : Blueprints, 11. each.
All -Wave Unipen (Pentode) .. -
Beginners' One-valver .. 19.2.38
The " Pyramid " One-valver (HF

Pen) 27.8.38

Two -valve : Blueprint, 1s.
The Signet Two (D .. 24.9.38

Three -valve : Blueprints, 1s. each
Selectone Battery Three (D, 2 LF

(Trans)) ..
Sixty Shilling Three (I), 2 LF

(RC & Trans)) ..
Leader Three (SG, D, Pow)
Summit Three (HF Pen, D, Pen)
All Pentode Three (HF Pen, D

(Pen), Pen) .. .

Hall -Mark Three (SG, D, Pow)
Hall -Mark Cadet (D, LF, Pen (RC))
F. J. Carom's Silver Souvenir (HF

Pen, D (Pen), Pen) (All -Wave
Three) ..

Cameo Midget Three (D, 2 LF
(Trans)) ..

1936 Sonotone Three -Four (IIF
Pen, IIF Pen, Westector, Pen)

Battery All -Wave Three (D, 2 IX
(RC))

The Monitor (HF Pen, D, Pen) ..
The Tutor Three (HF Pen, 1), Pen)
The Centaur Three (SG, D, P)
F. J. Camm's Record All -Wave

Three (HF l'en, 1), Pen)
The " Colt " All -Wave Three (I),

2 LF (RC & Trans)) ..
The " liapide " Straight 3 (L,

2 LF (RC & Trans))
Caitlin's Oracle All Wave

Three (IIF, Det., Pen) ..
1938 " Triband " All -Wave Three

(HF Pen, D, Pen)
F. J. Camm's " Sprite Three

(HF Pen, D, Tet)
The " Huiricane "All -Wave Three

((SG, D, Pen), Pen) ..
F. J. Carom's " Push -Button

Three (HF Pen, 1.) (Pen), Tet)

29.5.37

16.3.33

13.4.35

21.3.36
14.8.37

31.10.30

18.2.39

4.12.37

23.8.37

22.1.38

26.3.33

30.4.33

3.9.38

Four -valve : Blueprints, 1s. each.
Sonotone Four (SG, D, LF, P) .. 1.5.37
Fury Four (2 SG, D, Pen).. .. 8.5.37
Beta Universal Four (SG, D, LF,

CI. B)
Nucleon Class B Jour (SG, 1)

(SG), LF, Cl. B)
Fury Fdlir Super (SG, SG, D, Pen)
Battery Hall -Mark 4 (HF Pen,

1), Push -Pull)
F. J. Cacin's ' Limit " All -Wave

Four (HF Pen, D, LF, P) . 26.9.36
" Acme " All -Wave 4 (HE Pen, *D

(Pen), LF, Cl. B) 12.2.38
The " Admiral " Four (HF Pen,

IIF Pen, I), l'en (RC)) .. 3.9.38

Mains Operated
Two -valve : Blueprints, 1i. each.
A.C. Twin (I) (Pen), Pen)
A.C.-D.C. Two (SG, Pow)
Selectone A.C. Radiogram Two

(D, Pew)
Three -valve : Blueprints, 1s. each.
Double -Diode -Triode Three (RN'

Pen, DDT, Pea)
D.C. Ace (SO, LI, Pen) ..
A.C. Three (SO, D, Pen) ..
A.C. Leader (IIF Pen, D, Pow) ..
D.C. Premier (HF Pen, D, Pen)..
Unique (H1' Pen, D (Pen), Pen)..
Armada Mains Three (HI' Pen, D,

Pen) ..
F. J. Camm's A.C. All -Wave Silver

Souvenir Three (HF Pen, D, Pen)
" All -Wave " A.C. Three (D, 2

LF (lit'))
A.C. 1936 Sonotone (HF I'en, HF

Pen, (Westector, Pen)
Mains RI:Lord All -Wave 3 (HF

Pen, I), Pen)
Four -Valve : Blueprints, 1s. each.
A.C. Fury Four (SG, SG, D, Pen)..
A.C. Fury Four Super (SG, SG, D,

Pen) _
A.C. Hall -Mark (HF Pen, D,

Push -Pull) ..
Universal Hall -Mark (HE Pen,

Push -Pull) ..

7.1.89

PW23
PW25
PW29

PW35C
PW35B
PW36A

PW38

PW50

PW5I

PW56

PW70

PW20

PW34D

PW45

PW47

PW71
PW94

PW31A
PW85

PW93

PW76

PW10

PW34A
PW35
PW37

PW39
PW4P
PW48

PW49

PW.51

PW53

PW55
PW61
PW62
PW64

PW69

PW72

PW82

PW78 Blueprint, Is.
S.W. Converter -Adapter (1 valve)

PW84

PW37

PW89

PW92

SUPERHETS.
Battery Sets : Blueprints, Is. each.
£5 Superhet (Three -Valve) ..
F. J. Carom's 2 -valve Superhet..

Mains Sets : Blueprints, 1s. each.
A.0 £5 Superhet (Three -valve) ..
D.C.. £5 Superhet (Three -valve) ..
Universal £5 Superhet (Three -

valve)
F. J. Camm's A.C. Superhet 4 .. 31.7.37
F. J. Carom's Universal £4 Super -

het 4
" Qualitone " Universal Four 16.1.37

5.6.37 PW 40
PW52

PW43
PW42

PW44
PW59

PW 60
PW73

Four -valve : Double -sided Blueprint, 1s. 6d.
Push Button 4, Battery Model ..
Push Button 4, A.C. Mains Model }.22'10'38 PW95

SHORT-WAVE SETS. Battery Operated.
One -valve : Blueprint, 1s.
Simple S.W. One-valver .. 23.12.39 PW88

P1V;
PW1I

PW 17

PW34B
PW34C

Two -valve : Blueprints, 1s. each.
Midget Short-wave Two (D, Pen)
The " Fleet " Short-wave Two

(D (HF Pen), Pen) .. 27.8.38

Three -valve : Blueprints, 1s. each.
Experimenter's Short-wave Three

(SG, Dr Pow) ..
The Prefect 3 (I), 2 LF (RC and

Trans)) ..
The Band -Spread S.W. Three

(HF Pen, D (Pen), Pen) .. 1.10.38

PORTABLES.
Three -valve : Blueprints, 1s. each.
F. J. Camin's ELF Three -valve

Portable (HI' Pen, D, Pen) ..
Parvo Flyweight Midget Portable

(SG, D, Pen) .. 3.6.39

Four -valve : Blueprint, 1s.
" Imp " Portable 4 (1), LF, LF

(Pen)) ..

MISCELLANEOUS

PW38A

PW91

PW30A

PW63

PINGS

PW65

PW77

PW86

P1V48A

AMATEUR WIRELESS AND WIRELESS MAGAZINE
CRYSTAL SETS.

Blueprints, 6d. each.
Four -station Crystal Set.. 23.7.38 AW427
1931 Crystal Set .. - AW444
150 -mile Crystal Set .. - A W450

STRAIGHT SETS. Battery Operated
One -valve : Blueprint, ls.
B.B.C. Special One -salver
Two -valve : Blueprints, ls. each.
Melody Ranger Two (D, Trans)..
Full -volume Two (SO det, Pen)..
Lucerne Minor (1), Pen)..
A Modern Two-valver

PW46
Three -valve : Blueprints, 1s. each.

PW67 £5 5s. S.0.3 (SG, D, Trans) ..
Lucerne Ranger (SG, D, Trans)..

PW83 £5 5s. Three: De Luxe Version
(SG, I), Trans)'.. . 19.5.31two Lucerne Straight Three (.1), RC,
Trans) .. -

Transportable Three (SG, D, Pen) -
Simple -Tune Three (SG, I), Pen) June '33
Economy -Pentode Three (SG, D,

PWI8 Pen) Oct. '33
PW31 " W.M." 1934 Standard Three

, D, Pen) . -
PW19 £3(SG3s. Three (SG, Trans) . Mar. '34

1935 £6 6s. Battery Three (SG,
D, Pen) .. -

PTP Three (Pen, I), Pen) .. -
Certainty Three (SG, D, Pen) -
Mlnitube Three (SO, D, Trans) .. Oct. '35
All -Wave Winning Three (SG, D,

Pen)

Four -valve : Blueprints, 1s. 6d. each.
65s. Four (SG, D, RC, Trans) .. -
2HF Four (2 SG, D, Pen) .. -
Self-contained Four (SO, D, LF,

Class B) Aug. '33
Lucerne Straight Four (SG, D,

LF, Trans) -
£5 5s. Battery Four (HF, D. 2 LF) Feb. '35
The ILK. Four (SG, SG, D, Pen).. -
The Auto Straight Four (HF Pen,

HF Pen, DDT, Pen) .. Apr. '36

Five -valve : Blueprints, 1s. 6d. each.
Super -quality Five (2 HF, D, RC,

Trans)
Class B Quadradyne (2 SG, D, LF,

Class B)
New Class B Five (2 SG, D, LF,

Class B)

These Blueprints are drawn full size.
Copies of appropriate issues containing descrip-

tions of these sets can in some cases be supplied at
the following prices which are additional to the cost of
the Blueprint. A dash before the Blueprint Number
indicates that the issue is out of print.

Issues of Practical Wireless... 4d. Post PaidAmateur Wireless 4d.Wireless Magazine 1/3
The index letters which precede the Blueprint

Number indicate the periodical in which the des-
cription appears : Thus P.N. refers to PRACTICAL
WIRELESS. A.W. to Amateur Wireless, W.M. to
Wireles.§ Magazine.

Send (preferably) a postal order to cover the cost
of the blueprint, and the Issue (stamps over 6d.
unacceptable) to PRACTICAL WIRELESS Blueprint
Dept., George Newnes, Ltd., Tower House, South-
ampton Street, Strand, W.C.2.

Mains Operated.
Two -valve : Blueprints, 1s. each.
Consoelectric Two (0, Pen) A.C.
Economy A.C. Two (D, Trans)A.C.
Unicorn A.C.-D.C. Two (0, Pen)
Three -valve : Blueprints, 1s. each.'
Home Lover's New All -Electric

Three (SG, D, Trans) A.C.
Mantovani A.C. Three (HF Pen,

D, Pen) ..
£15 15s. 1936 A.C. Radiogram

(HF, D, Pen) . . Jan. '36
Four -valve : Blueprints, 1s. 6d. each.
All Metal Four (2 SG, D, I'en) .. July '33
Harris' Jubilee Radiogram (HP

Pen, D, LF, P) . . May '35

SUPERHETS.
Battery Sets : Blueprints, 1s. 60. each.
Modern Super Senior .. -
'Varsity Four .. . Oct. '35
The Request All -Waver . June '36
1935 Super -Five Battery (Superhet) -

A W403
WM286
W31394

AW333

WM374

WM401

WM329

11-31386

W31375
WM395
WM407
WM379

Mains Sets : Blueprints, 1s. 6d. each.
Heptode Super Three A.C. . . May '34 WM359
" W.M." Radiogram Super A.C. - W31366

PORTABLES.
Four -valve : Blueprints, Is. 6d. each.
Holiday Portable (SO, I), LF,Class B)........ -
Fancily Portable (HF, D, RC,

Trans) .. -
Two H.F. Portable (2 80, D,

QP21) -
Tyers Portable (SG,.D, 2 Trans)

A'W393

AW447

W31363
W31367

SHORT-WAVE SETS. Battery Operated.
One -valve : Blueprints, 1s. each.
S.W. One -waiver for America 15.10.38 AW429
Rome Short -Waver - AW452.
Two -valve : Blueprints, Is. each.
Ultra -Short Battery Two (SG det,

Pen) . . Feb. '36 1V31402
Home-made Coil Two (D, Pen) .. - AW 440
Three -valve : Blueprints, 1s. each.
World -ranger Short-wave 3 (D,

RC, Trans) - AW355
Experimenter's 5 -metre Set (D,

Trans, Super-regen) .. 30.6.34 AW433
The Carrier Short -waver (SG,D,P) July '85 WM390
Four -valve : Blueprints, ls. 6d. each.
A.W. Short-wave World -Lester

(HF Pon, D, RC, Trans) . -
AW412 Empire Short -waver (SG, D,
AW422 Trans) . .. -

Standard Four -valve Short -waver
A W43.5 (SO, D, LI', 1') 22.7.39

Superhet : Blueprint. 1s. 60.
Simplified Short-wave Super . . Nor. '35

Mains Operated.
Two -valve : Blueprints, 1s. each.
Two -valve Mains Short -waver (I),

Pen) A.C. .. 13.1.40 AW453
" W.M." Long -wave Converter - W31380
Three -valve : Blueprint, 1s.
Emigrator (SO, D, Pen) A.C. - W31352
Four -valve : Blueprint, 1s. 60.
Standard Four -valve A.C. Short.

waver (SO, D, RC, Trans) .. - W111391

MISCELLANEOUS.
S.W. One -valve Converter (Price

6d.) .. AW329
Enthusiast's Power 'Amplifier (1/6) - W31387
Listener's 5 -watt A.C. Amplifier

(1/6) W31392
Radio Unit (2'v.) for WM392 (1/-). Nov. '35 WM398
Harris Eleetrogram battery am-

dlIctuerxelidoneert A.C. Elects01 -
gram (1/-) Mar. '36 W3I103

New/style Snort -wave Adapter
W313881. - .

Trickle Charger (6d.) - A W462
Short-wave Adapter (1/-).. .. - AW456
Superhet Converter (1/-) . - AW457

WM320 B.L.D.L.C. Short-wave Converter
(1/-) .. May '30 WM402'

WM344 Wilson Tone Master (1/-) lune '36 11
The W.M., A.C. Short-wave Con-

..
WM340 verter (11-) -

AW387

A W388
AW392
AW428
WM409

AW437
WM271
WM327

1V131337

WM351
WM354

W111371
WM389
W111393
WM396

W111400

AW370
AW421

WM331

W31350
W31381
WM384

WM404

AW136

WM313

WM383

WM397

WM399
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Testing a Receiver
" I have a 7 -valve superhet which is

badly in need of readjustment. There are
only a very few stations, and the quality is
very bad. What do you advise as the
best method of readjusting this set so that
it gives the original good performance? "-
H. E. R. (Hull).
TF the set needs re -trimming, then some
1 form of signal generator is essential.
You can obtain a small device known as
an I.F. Liner which is sold adjusted by
the makers for a given intermediate
frequency, and which will enable you
to line up the I.F. stages, and the others
may then be adjusted on stations if care is
taken to make all adjustments very care-
fully. Actually. if the job is to be done
thoroughly and in the shortest space of
time, one of the special set testers or
analysers would be the most useful piece of
apparatus.

Padding Adjustment
" I have a small set, make unknown,

which I have tried to trim to get the Home
Service station. This comes right at the
top of the dial and I am unable to get it
loud enough. It seems as though the con-
denser wants to go a little farther, but it is
already all in. Is there any way of increasing
the reading without getting new coils? "-
D. V. (Carlisle).
IT may be possible to add a few turns to

the coil, or in series with the coil, to
load up the inductance, but you may find
that the effect can be obtained by tighten-
ing up the trimmers fitted to the gang
condenser. If the condenser is not provided
with trimmers, you could connect a small
preset in parallel with the condenser and
adjust this to give the desired increase in
capacity. Generally speaking it is pre-
ferable to increase the inductance as this
will result in improved signal strength.

H.T. Battery Life
" I have a 4 -valve set of rather old design

which gives exceedingly good results, and 1
do not want to part with it. My only criticism
is that the H.T. battery needs replacing very
often, but I have found that a large part of
the battery is still in good order and I have
been using this part for a bed -light. Is there
any fault in the receiver which causes it
to run the battery out at one end ? If so,
how can I remedy it ? "-R. C. S. (Basing-
stoke).

THE trouble mentioned by you is often
experienced when a receiver is em-

ployed which has several H.T. positive leads.
One part of the battery is giving a greater
discharge than another, due to the fact that
the part of the battery which you have
found is not completely discharged only
supplies a single valve. It should be remem-
bered, however, that in most cases the
maximum current is taken at the maximum
H.T. lead and thus there should not be a
great deal of difference in the discharge
rate as the low -voltage tappings are generally
only of the order of a very few mill iamps. If,

however, you are using a small -capacity
battery, this would account for the effects
mentioned, and in most cases you can
overcome the trouble by obtaining a larger
type of battery. The best plan, however,
is to add decoupling circuits in the receiver,
so that only a single H.T..positive lead is
used, and thus the battery is then discharged
evenly.

Push-button Tuning
" I wish to modernise my old battery

set, and I have drawn up a few details as
to the changes I shall make. One point,
however, would be cleared up for me if you
could advise regarding mechanical tuning.
I should like to fit this so that I can also
tune by the condenser. Could you
therefore tell me the best system to adopt?
I believe you can now buy the parts for this
form of tuning."-H. V. (Leigh).

rlMNI.M0411.111111.0.111.114//00114.4MINNIMN,/.1RULES
We wish to thaw the 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 modifications of
receivers described in our contem-
poraries.

(3) Suggest alterations or modifications to
commercial receivers.

(4) Answer queries over the telephone.
(5) Grant Interviews to querists.
A stamped addressed envelope must be

enclosed for the reply. All sketches and
drawings which are sent to us should bear
the name and address of the sender.

Requests for Blueprints must not be enclosed
with queries as they are dealt with by a
separate department.
Send your queries to the Editor, PRACTICAL WIRELESS,
George Newnes, Ltd., Tower Rouse, Southampton Street.
Strand, London, W.C.2. The Coupon must be enclosed I

with every
L1410111011-111.4110.1...110.,1(mere.0.11.1.0411=01/.111100.1..11

THERE are two forms of mechanical
tuning which you can add. One

utilises a number of small pre-set con-
densers with a separate button to switch
in the main tuning condenser, and the other
carries the main tuning condenser, the
operation of the push -buttons being con-
veyed to the condenser. Thus pressure on
the buttons actually rotates the tuning
condenser and carries out the desired tuning.
There is a clutch device fitted so that
manual tuning may be effected when de-
sired. Messrs. Peto-Scott can supply this
unit (it was used in our push-button series
of receivers), and they can supply the
other type of unit in various patterns,
together with the various pre-set
condensers.

All -wave Tuner
" I should like to build an all -wave

tuner capable of giving very wide ranges
of tuning. I have been looking through
various catalogues and there seems to be
many different types of coil available, and
I should therefore like to ask you to give
me your advice as to the best arrangement

to adopt for a home -built mains -receiver."-
D. B. Y. (Edmonton).

THERE are certainly many different
schemes which can be adopted, and

most of them have their disadvantages
and advantages. You can obtain one of the
screened multi -band coil units in any de-
sired combination, and operate these by
means of the special rotary selector switches,
or you can obtain small separate coils
for each waveband and assemble these
yourself on a small panel or metal chassis
and with an appropriate switch carry ortt
the desired band selection. A great deal
depends upon the type of circuit and the
resultant question as to the amount of
screening which may have to be employed,
but we think you will find suitable coils and
switches in the Bulgin range.

Wave -trap
" I am situated in a difficult position so

far as general reception is concerned and I
wonder if you can give me any idea as to the
best improvement for my set. This is a simple
battery three-valver and the trouble is
selectivity. I get dozens of stations at once,
especially morse, and I should like to im-
prove this at the minimum of expense.
What would you suggest in this case? "-
T. C. A. (Folkestone).

AGOOD wave -trap should effect the
desired improvement, and perhaps

the special tapped arrangement which was
described in our issue dated March 16th
would be found suitable. If you require the
greatest degree of selectivity in a wave -trap
a good iron -cored coil should be used,
although again a tapped coil is most
suitable so that an exact adjustment
may be carried out in conjunction with the
tuning condenser.

REPLIES IN BRIEF
A The .following replies to queries are given In
I abbreviated form &her because of non-compliance

with oar rules, or because the point raised is not of
general interest.

s-i

W. W. (Bedminster). Make certain that the new
coil has the same connections as the old one. If so,
then the grid condenser and grid leak anti also the
H.N. choke should be changed for more suitable
values.

F. E. (Clacton). The H.T. should be 120 volts and
the G.B. 11 volts. Your by-pass condenser is perfectly
suitable.

G. R. T. (Brixton). The chassis may be of wood,
provided that you earth all points now in electrical
contact with the metal chassis.

C. R. ( Hereford). We regret that we have no details.
The makers only supply to registered dealers.

N. R. K. (Reigate). Put a .1 mfd. condenser in
parallel with the component and all trouble should
cease.

N. S. (Bristol). We suggest the wooden pole, and if
possible, mount it on the side of the house.

D. R. '(Liverpool). The wavelength is 14.35 metres.
Try on a more suitable night.

M. M. (Leicester). Can you verify the current?
It appears much too high for the values specified.

D. H. (Tunbridge Wells). We regret that at the
moment we have, no details of the station.

W. J. (Willingboro). We think the best plan would
be to obtain a copy of our book " Coils, Chokes and
Transformers."

J. B. (Dundee). An output meter is the best instru-
ment, or alternatively a good Set Analyser would
carry out the tests. We regret that we could not give
constructional data of the second type of instrument
but an output meter was described a week or two ago.

H. G. (Todmorden). Any good modern dual -range
coil could be used.

C. T. B. (Deptford). The details have been given
in past issues, but these are now out of print. We hope
to deal with them again shortly.

A. K. (Lancing). Messrs. Premier Radio can supply
the transformer mentioned by you.

140110.111

ii
The coupon on page 148 must be

attached to every query
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Classified Advertisements
ADVERTISEMENTS are accepted for these columns
at the rate of 2d. per word (minimum charge 2/ -
each paragraph). Series discounts of 5 per cent. for 13,
10 per cent. for 26 and 15 per cent. for 62 insertions
are allowed. All advertisements must be prepaid.
EACH paragraph will commence with the first word
printed' in bold face capitals. Additional words in
bold face capitals are charged at 4d. per word.
ALL communications should be addressed to the
Advertisement Manager, "Practical Wireless," Tower
House, Southampton Street, London, W.C.2.

CABINETS

A CABINET for Every Radio Purpose. Surplus
Cabinets from noted makers under cost of manu-
facture. Radiogram Cabinets from 30/-. Undrilled
table, console and loudspeaker cabinets from 4/6.
Inspection invited.
H. L. SMITH AND CO., LTD., 289, Edgware Road,
W.2. Tel : Pail. 5891.

LITERATURE

NEW Edition. American Amateur Relay League
Handbook. 500 pages of up-to-the-minute technical
information, 7/- post free. 1040 Jones Handbook;
approximately 700 pages dealing with every aspect of
Short-wave Radio, 8/6, post free.-Webb's Radio, 14,
Soho St., London, W.I. 'Phone: Gerrard 2000.

LOUDSPEAKER REPAIRS

LOUDSPEAKER repairs, British, American, any
make. 24 -hour service, moderate prices. --Sinclair
Speakers. Pulteney Terrace, Copenhagen Street,
London, N.1.

REPAIRS to moving coil speakers. Cones/coils
fitted or rewound. Fields altered or wound. Prices
quoted, including eliminators. Pick-ups and speaker
transformers rewound, 4/6. Trade invited. Guaranteed
satisfaction. Prompt service.
L.S. Repair Service, 5, Bantam Grove, London, S. W.12.

1321.

MISCELLANEOUS

BE TALLER ! !-Inches put you miles ahead!!
Increased my height to erft.IIins. Details 6d. stamp.
-Malcolm nose. Bright  Specialist, 1131/HYTE,
London, W.C.1

MORSE EQUIPMENT

FULL range of Transmitting Keys, Practice Sets,
Oscillators, Recorders and other Radio Telegraph
Apparatus, designed and manufactured by T. R.
McElroy, World's Champion Telegraphist. Sole die-
trihaters : Webb's Radio, 14, Soho Street, London,
W.1. 'Phone : Gerrard 2089.

MORSE TRAINING

WIRELESS Code Coursss. " Book of Facts" Free. -
Candler System Co. (L.0.), 121, Kingsway, London,

MORSE easily learnt by gramophone records by
ex -Service Instructor. Speeds from 2 words per
minute. Also private tuition in London. -Masters,
Pound Hill, Crawley, Sussex.

NEW LOUDSPEAKERS

3,000 Speakers, P.M. and energised 41n. to 14in., in-
cluding several Epoch 181n. -Sinclair Speakers,
Pulteney Terrace, Copenhagen Street, London, N.1.

FREE -ADVICE BUREAU

i COUPON
This coupon is available until May 4th, 1940,
and must accompany all Queries and Hints.

PRACTICAL WIRELESS 27;4,1940.
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PUBLIC APPOINTMENTS

AIR MINISTRY.
AERONAUTICAL INSPECTION DIRECTORATE.
Vacancies exist for unestablished appointments as
Examiners in the General Engineering, W/T and
Instrument Branches.
QUALIFICATIONS.
All candidates must, have good general education, be
able to read drawings, understand specifications, use
micrometers and other measuring instruments.
(a) Applicants for the General Engineering Branch
must have had practical experience in an engineering
works. An elementary knowledge of materials testing
is desirable.
(b) Applicants for the Instrument. Branch must have
knowledge of physics and training in light engineering
or instrument making. Candidates with knowledge of
optical instruments are also required.
(c) Applicants for the W/T Branch must have practical
knowledge of W/T and electrical equipment with
technical training in radio communication equal
to City and Guilds final examination standard.
ACCEPTED candidates will undergo a period of
t laird:1g in inspection as applied to the above subjects,
not exceeding three calendar months, and will be
paid 10s. Od. weekly during training. Subsistence
allowance of £1 Os. Od. weekly during training is
payable to married men normally residing outside
the training area. On successful completion of training,
candidates will be appointed as Examiners at a salary
of £246, if 25 years of age or over, with a corresponding
reduction of £12 per annum for each year under 25 on
joining (payable monthly in arrear) if service is satis-
factory, and must be prepared to serve in any part
of the United Kingdom.
NORMAL age limits 23 to 60.
CANDIDATES should indicate on their applications
for which vacancy they wish to be considered -a,
bore.
APPLICATIONS most be made on Form 786, copies of
which can be obtained on application, by postcard
only, to: The Inspector -in -Charge, A.I.D. Training
School (1.C.0./11 EC. 531, Brandon Steep, Bristol, 1.

RADIO MAP AND GLOBE

WEBB'S Radio Map of the World enables you to
locate any station heard. Size 40" by 30' 2 colour heavy
Art Paper, 4/6. Limited supply on Linen, 10/6.
WEBB'S Radio Globe -superb 12" full -colour
model. Radio prefixes, zones, etc. heavy oxydised
mount. Post Paid, 27/6.-Webb's Radio, 14, Soho
Street, London, W.I. 'Phone: Gerrard 2089.

RECEIVERS AND COMPONENTS

ELECTRIC bight Cheek Meters, for sub -lettings,
garages, etc. 200,250 volts, 30 cy. 1 -ph., supply 5,
10 or 20 amps., 6/- each, post 1;-.
SAVAGE 51:0 es Transformers, input 200/250 volts,
out put IO volts at 6/8 amps., useful for are lamps,
etc., 15' -each, past 1/,
EPOCH Super Cinema Moving Coil Speakers. 181n.
cone. 6 -volt Dell, 15 -ohm speech coil, 35/- each C/F.
TRUVOX Public Address Horn Speaker Units, 15 -ohm.
speech coil, 6 -volt field, 15,/- each, post 1/6.
HIGH Voltage Transformers for television, neon, etc.,
200/240 v. 50 cy. 1 -ph. primary, 5,000 and 7,000
volts secondary, enclosed in petroleum jelly. Size :
5(in. x 4 in. x 4 in., 7/6 each, post 1/-. Ditto, skeleton
type 131 post 9d. Al! brand new.
D.C. TO D.C. Rotary Convertors, 220 -volt input
14 -volt 12 amps output, useful to garages for accumula-
tor charging 35/- each. C/F.
D.C. MOTORS, 200/240 volts, h.p. 4,000 R.P.M.
double -ended shaft. good condition, 35/- each, C/F.
SILVERTOWN Horizontal Galvanometers, jewelled
movements, 5/- each. post 6d.
MULTI -CONTACT Relays, EX-G.P.O., as used in
ant otnat!c exchange. condition as new, small size,
suitable for automatic tuning for press -button control,
heavy platihoid contacts. 2/6, post 3d.; 2 for 4/-,
post : 3 for 6/-, post 6d.
EVERSHED Recording Amprneter, 20 amps, D.C.
in good condition, 50/- each C/F.
PHILIPS' One -valve Pre -stage Amplifiers, 200/240
volts, A.C. mains, less valves, 12/6 each, post Is. ('id.
A.C. Induction Motors approximately 11.P. 1425
r.p.m. 200/250v., 50 cycles, 1 phase, new condition,
27/6 each, .post 1/-.
X-RAY tubes 41 to 7 inch bulbs, Tungsten target 15/ -
each, ditto Platinum target 22/G cash, packing 201
extra, carriage forward.

Terms : Cash with Order.
ALL GOODS SENT ON THREE DAYS' APPROVAL

AGAINST CASH,
GALPIN S ELECTRICAL STORES, 75 Lee High Rd.,
Lewisham, London, S.E.13. Telephone : Lee Green 5240.

5/- BARGAIN PARCEL comprising Speaker Cabinet,
2 Drilled Chassis, condensers, resistances and many
other useful components. Worth £2. Limited
number. Postageit-.-Baker- Selhursi Rad io. 75,
Sussex Road. Sout b Creislos

RECEIVERS AND COMPONENTS

RADIO CLEARANCE, LTD., 63, High Holborn, London,
W.C.I. TELEPHONE : HOLborn 4631.

COMPLETE KIT of parts to build Lissen 11i Q Battery
Short-wave receiver. 5-91 metres switched. Brand
new goods boxed, with circuit and instructions.
Listed, £4/15/-. Our price, E1/19/11 less valves.
ALL -WAVE super -het. chassis, 5 valve A.C. Latest
Mallard valves: V.P.4.B., T.D.D.4, Pen
A.4, L.W. 4/350v. Ranges: Short-wave, 16-48
metres. Met. -wave, 200-560 metres. Long -wave,
800-2,200 metres. Size of Chassis: 14r long, 71"
deep. Height overall, sr. Controls tuning at side,
volume on/off at side, wave change. Provision for
pick-up. Complete with valves and knobs, 24/17/6.
Special speaker. 1.500 ohms field, 10/6 each.
H.F. choke. 'Amen Hi Q Compact disc type with
feet. Boxed. List, 2/6. Our price, 6d. each.
ULTRA -SHORT and short-wave choke. Lissen Hi Q.
Inductance 100 tnicrohenries. Boxed. List, 2/-.
Our price, 1/- each,
ULTRA -SHORT and short-wave double -wound tow -
resistance choke. Lissen Iii Q. Resistance less than
.05 ohms. Boxed. List, 2/6. Our price, 1/3 each.
LOW -LOSS Ceramic valve -holders. Lissen Ili Q.
Base -board and chassis. 5- and 7pin., 10d. and 11 -
each.
MANSBRIDGE type condensers. Lissen Hi Q.
250 D.C. working. Moulded case with feet. .1 mid.
and 1 mid., 6d. each.
ROTARY coil unit. Lissen Hi Q. Four -band front
4.8-91 metres, can be selected by a turn of the knob.
\Vith circuit. Boxed. List, 15/6. Our price, 6/11.
LOW -LOSS short-wave variable condensers. Ceramic
insulation. Brass vanes. Lissen Hi Q. Minimum
capacity 5 micro -micro farads. Two types. Boxed,
with knobs. 100 m.nifd. List, 7/6. Our price,
3/6 each. 20 m.infd. List, 5/6. Our price, 2/11 each.
MICA condensers, Lissen. New. Boxed. All useful
sizes, 01111 selection. 1/3 per dozen.
SPEAKER cabinets, finished black rexine. Circular
lace Metal grille. Size 8i' x 9r x 4/", 4;6 each.
SCREENED 3 -way flexible, 4 yards for 1/6.
MEDIUM- and long -wave coil unit, with valve -holders
and sundry resistances, 9d. each. (No circuit.)
MIXED tubulars, wire -ends. OUR selection, 2/6
I er dozen.
4 -PIN base -board valve -holders. Lissen. 2 for 3d.
4-1 L.P. transformers 'Assert. Boxed. 2/6 each.
CONE spoaker .111a. Lissen. Complete with redi
and chuck. Boxed. 1/. each.
SPAGHETTI resistances. Limon Marty useful sizes.
OUR selection, 1/3 doz.
4 -PIN valve adapters. Lissen. 6d. each.
PUSH-PULL switches. Lissen. 2 -point, 4d. each
3 -point, 6d. each.
RICE -KELLOGG SENIOR 12" snowing -coil speakers,
20 watt s. Field 1,000 ohms. 11 ohms speech coil.
\Vithout speech transformer, 32/6 each. With trans.
former tapped 3,000 ohms and 7,000 ohms, 35/- each.
GRAMPIAN 10" 10 -watt, 2,500 ohms energised
speakers. Heavy cast frame, 15/- each. With heavy
duty pentode soecch transformer, 17/6 each.
HEAVY-DUTY speech transformers. Pentode match-
ing, 2/11 each.
2 -GANG straight condensers. Plessey, 1/8 each.
Ditto, 3 -gang, 2/- each.
ROLA I'.M. speakers. Latest type 71' cone with
pentode transformer. Boxed. 14/6 each.
CLOCK -FACED dials. 6" x 3r. With printed 3 -wave
scale. Ox -copper escutcheons and glass, 3/6 each.
Ditto, less escutcheon, 2/6 each.
HORIZONTAL dials, with plain scale. 71" x n- and
pointer, 1/- each.
FILAMENT transformers, input 200-250v., output
4v. 4 amps., 4v. 6 amps., 4/11 each.
MAINS transformers, Plessey, 350-0-350v., 90 m.a.,
4v., 2.5 amps., 4v., 6 amps., 8/6 each.
MAINS transformers G.E.C. American windings,
350-0-350v., 65 m.a., 5v. 2 amps., 6.3v. 2.5 amps.
Suitable for replacements in G.E,C. models, 6/6 each.
MAINS transformers. Wearite. Typo R.C.1,
250-0-250v., SO nisi., 4v. 2.5 amps., 4v. 4 amps., 9/11
each. Type 11.0.2, 350-0-350v., 120 m.a., 4v. 2.5 amps.,
4v. 4 amps., 12/6 each. Type R.C.3, 350-0-350v. 150
m.a., 4v. 2.5 amps., 4v. 2 amps., 4v. 5 amps., 15/-each.
Type R.C.4, 500-0-500v. 150 m.a., 4v. 2 amps., 4v.
2 amps., 4v. 2.5 amps., 4v. 5.6 amps., 21/- each.
All the above centre -tapped windings. Type R.C.5,
100 -watt auto transformer, 100-110v., 200-250v.,
reversible,. 12/6 each. All transformers 200-250v
tapped primaries.
CHASSIS mounting valve -holders, American 4 -5 -6 -
and 7 -pin. 4d. each. Octals, 6d. each. Loctals, 10d.
each,. 7 -pin English type, 3d. each.
1 WATT resistances, Polar N.S.F. 4d. each, 3/9 dozen.
All sizes up to 2 meg.
WEARITE 110 k/c I.F. transformers, 1/- each.

(Continued on page iii of cover)
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VOLUME controls. American C,T.S., finest made,
divided spindles. length W. With switch, 2,000,
5,000, 10,000, 21,000, 100.000, 210,000, 500,000, and
I meg., 2/6 each. Wire wound 5 watt (less switch).
2,000, 5,000, 10,000, 20,000. and 25,000 ohms. 2/ -
each.
24 MFD, can typo, electrolytics, 450v. working, 1/6
each.
B.I. wire -end type bias electrolytics. 50 mfd., 12v..
1/6 each ; 50 !Md., 50v., 2/- each.
TUBULAR wire -end non -inductive paper condensers.
All sizes tip to 0.1, 5d. each, 4/9 dozen.
ENERGISED speakers, Plessey 6" cone, 1,500 ohms
field, 5/11 each.
BATTERY output pentode valves. Well-known make.
3/11 each.
BATTERY double diode triode. Well-known make
3/6 each.
RAYTHEON first -grade valves. largest. stockists,
all types in stock, including glass series, glass octal
series, metal series, bantam series, single -ended series.
and resistance tubes, all at most competitive prices;
send for valve lists. All orders must. include sufficient
postage to cover. Hours of business: 9 a.m.-6 p.m.
weekdays Saturday, 9 a.m.-1 p.m. Please write
tour address in block letters.
RADIO CLEARANCE, LTD., 63, High Holborn, London,

W.C.1. TELEPHONE : HOLborn 4831.

COULPHONE Radio, Grimshaw Lane, Ormskirk. 1940
()Bar° A.C. Gramophone Motors 12" turntable, 27/6.

Radiogram units,45/-. American Valves,alltypes,4/6.
Octal, 5,6. Record F.W. Beet ifiers, 5/6. Stamp for list..

SOUTHERN Radio's Bargains.
ALL Guaranteed. Postage Extra.
5/- Parcel of useful Components, comprising Con-
lensers, Resistances, Volume Controls, Wire, Circuits,
(dc Value 25/-. 5/. per parcel.
15/- Sam -ice Man's Component Kit.. Electrolytic
'ondensers, Volume Controls, Resistances, Tubular,

Mica, Paper Condensers, Valve Holders, etc. 120
articles contained in strong carrying case, x a 7".
15/. the Kit,
21/- Small Trader's Parcel o' Components. 150
Articles comprising all types Condensers, Valve
Holders, Resistances, Chokes, Coils, Wire, etc. Value

21/- the parcel.
5/- 100 Wire -end Resistances, assorted capacities.

and 1 watt, 5/- per 100.
ORMOND Loud -speaker Units, 2/6; Crystal Sets,
'03; Westeetors Type W2, 2/6 ; Crystal Detectors,

Crystals, 6d. ; Marconi V24 Valves, 9d.
2/- Tool or Instrument Carrying Cases, ex Govern-
ment Stock ; Wood, 0" x 7" x 7", 2/-.
SOUTHERN Radio, 46, Lisle Street, London. W.0
lerrard 0653.

Turn Your Surplus
Components Into Cash

Those components for which
you have no further use can be
turned into cash through the
classified columns of "Practical
Wireless." Readers' adver-
tisements are inserted at the
special rate of Id. per word

(minimum charge 114
Send your advertisement with P.O. to :-
Advertisement Manager. " Practical
Wireless,'' Tower House, Southampton

Street, London, W.C.2.

on:an- Ilandbock.
er"y way to

secure A .M.1.C.E..
A. M. L A. E.. A. MI S.W. T..

and similar qualifica-
tic WE 61;Alt:%!NTEE-" NO PASS-NO
FEE." Details are given of over 150 Diploma Courses
in all branches of Civil, Aleeh., Elec.; Motor. Zero.
Radio -and Television Engineering. Building.
Draughtsmanship. Tracing, Inspection. liovern-
men t Employment, etc. Write for this enlightening
lIandboolt to -day FREE and post tree.
British Institute of Engineering Technology,
409, Shaksspeoro Rouse. 17, II, 19, Stratford Pl., W.1

PREMIER RADIO
REPLACEMENT VALVES FOR ALL SETS

EUROPA MAINS VALVES. 4 v., A.C. Types,
A.C.'H.L. A.G. L., A.C..S.G., A.C./V.-M.S.G.,
A.C. H.P., A.C. V.H.P. 5 -pin), all 6.3 each.
At. H.P., A.C. V.H.P. (7 -pin), 7/6 ; A.C. Pens-
I.H., 7 6 ; A.C. P.X,4, 7.'3 ; Ocf. . Freq. Changers,
8 6 ; Double Diode Triodes, 7 6 ; 350 v. F.W.
Rect., 5 6 ; 500 v. F. W. Rect., 6 6 ; 13 v..2 amps.
Gen. Purpose Triodes, 5,6 ; H.F. Pens and Var.-
Mu H.F. Pen., Double Diode Triodes, Oct. Freq.
Changers, 7 6 Full and Hall -Wave Rectifiers,
66 each.
TRIAD HIGH-GRADE U.S.A. VALVES, all types
in stock. Standard tubes. 5.6 each. Octal Base
tubes. 6/6 each.
MORSE PRACTICE KEYS.-Brass movement on
Bakelite base, 3/3. General purpose Morse keys,
smooth action, heavy contacts,. 5/10.
HEAVY DUTY TX KEYS.-Tungsten contacts,
heavy cast base with brass movement, 10/-.
BUZZERS, high-pitched, in Bakelite Base, 1/9.

Special Otter of Record Auto -Changer Units for
A.C. Mains by famous manufacturer. Play S
records. Latest type Magnetic Pick-up, Auto -
stop, Start and Rejector. Limited number only

£4/19/6, Carriage Paid.
A.C. GRAMO UNITS, comprising Motor and
Pick-up, Auto Stop and Speed Regulator 52/6.

PREMIER SHORT-WAVE KITS
for OVERSEAS NEWS

Incorporat ins the Premier :3 -Band S.W. Coil. 11-S6
Metres without coil changing. Each Kit is complete
with all components, diagrams, and 2 -volt valves.
3 -Band S.W. 1 -Valve Kit, 14;0. 3 -Band S.W 2 -

Wive Kit, 22,6.

DE LUXE S.W. KITS
Complete to the last detail, including, all Valves
and coils, wiring diagrams and lucid instructions
for building and working. Each Kit is supplied
with a_ steel Chassis and Panel and uses plug-in
Coils to tune from 13 to 170 metres.
I Valve Short -Wave Receiver or Adaptor Kit 20'-
1 Valve Short -Wave Superhet Converter Kit 23 -

1 Valve Short -Wave A.C. Superhet Converter
Kit 26 3

2 Valve Short -Wave Receiver Kit .. 29 -
3 Valve Short -Wave Screen Grid and Pentode

Kit
MAINS TRANSFORMERS. Mannflact urers' surplus.
All brand new and Guaranteed.
Input 110 v. and 220 v. A.C. Output 325-325 v.,
120 rn.a. 6.3 v., 2-3 amps., 5 V. amps., C.T.,
7;6 each. Input 230 v. A.C. Output 325-325 v.,
75 ma., 5 v. 2 amps., 6.3 v. 2-3 amps. C.T., 6/6
each. Input 100.250 v.,300-300 .. 60 ma. 4 v.
1 a. C.T., 4 v., 1 a., Ct.
PREMIER BATTERY CHARGERS for A.('.
Mains. Westinghouse Rectification complete and
ready for use. To charge 2 volts at 3 amp., 11'9 :
6 volts at amp., 19/-; 6 volts at 1 amp., 22/6
Id volts at 1 amp., 24/6 ; 0 volts at 2 amps., 32/6.
Class B Kits, comprising Driver. Transformer,
Class 13 Valve and Holder. Complete with circuit,
11/6.

MOVING COIL SPEAKERS. All complete with
Output Transformer. Rola Gin. P.M.'s, 12/6:
Sin. P.M.'s, 16/6 ; 10in. P.M.'s, 22/6 ; (112, P.M.'s,
66/, , Energised Models. Plessey, Sin.,2,500 or
7,500 ohm field, 7/6; 750 ohm field, /6 ; G12
Energised, 59/6.
PREMIER Short -Wave Condensers all -brass
construction, with Trolitul insulation. 15 mm)'.,
1 '9 ; 21 minf., 1/10 ; 40 mmf., 2;-; 100 mml..
2 3 ; 160 mmf.. 2,1 ; 230 ntrnf., 2/11.
PREMIER SHORT-WAVE COILS, 4- and 0 -pin
types, 1:S-20, 22-47, 41.49, 78-170 metres, 2/- emat.
will circuit. Special set of S.W. Coils, 14- Vito
metres, 4/9 set, with circuit. Premier 3 -band
S.W. coil, 11-25, 19-43, 38-86 metres. Suitable
any type circuit, 2/11.
Coil Formers, 4- and G -pin, plain or threaded,
I 2 each.

UTILITY Micro Cursor Dials, Direct and 100 1

Ratios, 4/3,
LISSEN Dual Range Screened Coils, medium and
tong waves, 2/9 each.
Orders 51- and over sent Post Free. Under 5/ -
please add 6(1 postage.

YOU MUST HAVE A
PREMIER 1940 CATALOGUE

111 PAGES  - PRICE 6d.
GET YOUR COPY TO -DAY!

ALL POST ORDERS TO : Jubilee Works, 167,
Lower Clapton Road, London, E.5. A ailarst 4723
CALLERS TO : Jubilee Works, or our NEW

PREMISES, 169, FLEET STREET, E.0.4.
Putrid 2813

or 50, High Street, Clapham, S.W.4. Macaulay 2381

RECEIVERS AND COMPONENTS

VAUXHALL.-All goods previously advertised are
still available; send now for latest price list, free.-
Vauxhall Utilities, 163a, Strand, W.C.2.

BANKRUPT Bargains., Brand new 3039/40 models,
makers' sealed cartons, with guarantees, at less
40% below listed prices : also Midgets, portables,
car radio. Send lid. stamp for lists.-Radio Bargains,
Dept. P.W., 261.3, Lichfield Road, Aston, Birming-
ham.

Toggle Switches, Gd. ; Ex-R.A.F. 1 inn condensers,
2,000 v. D.C. working, else gin. x 111)., 2)3. Plug and
Jack, open circuit., ]/6; 7- and 9 -pin chassis valve -
holders, Id.; 400 ohm L.P. Chokes, 45 m.a., 2/3;
80-1 Mike Transformers, 1'9; New Boxed 3 -gang
Condensers, 2/0; Negative Feed -Back Chokes, 1/-.
London Central Radio, 2:3, lisle Street, W.C.2. Gerrard
2969.

BANKRUPT Bargains. Good stock of new receivers
of all types at very low prices. Cbmplete stock
Triotron valves of all types. Service parts. Repairs.
Please state requirements as it is di Skull to keep list.
-Bailin, 6, Stanford Avenue, Brighton.

RADIO Components, unequalled for reliability, per-
formance and construction. Used throughout the
country by experimenters and amateurs.' Specified by
leading designers.-Bulgin, Bye Pass Road, Barking.

SCIENTIFIC SOCIETIES

R.S.G.B. reduced war -time subscriptions. Details
and current issue - T. and It. Bulletin," Is. -16,
Ashridge Gardens, London, N.13.

SHORT-WAVE EQUIPMENT

H.A.C." one -valve Short-wave Receiver, famous
for over fi years, now available in kit form ; complete
kit of precision components, accessories, full instruc-
tions, 12/6, post 6d., no soldering necessary ; descrip-
tive folder free on request.-A. L. Bacchus. 109,
Harlington Road, S.W.S.

TUITION

PRACTICAL Postal Courses, radio television, test
equipment design, trade -test coaching for R.A.F.
posts, I.P.R.E. and I.W.T. exams. ; booklet free.-
Secretary, 1.P.R.E., 3, Shirley Road. I.ondon, \V.4.

Connect with
LO (/mil

/011°1111Cut the crackle-
Connect with CLIX,,,
the "perfect contact
plug, s -amp., 2 -pin NI

'XII)seo.2-5 and 4i15da.neapac.h l2 am.
3 -pin B.S.S.

ELDM
British Mechanical Productions Ltd.
1. Church Road, Leal herhead, Surrey

THIS FAMOUS CHASSIS
DELIVERED FOR 45/ -
WRITE FOR LIST OF LATEST

ARMSTRONG
QUALITY CHASSIS

ON EASY TERMS
0 D F 1.

STRAIGHT
Radiogram'

* WE SUPPLY
r, mroct faV011iab'e

111 well  known r,etg,
!,peakers, Valves, etc.
loinestie Electric Equip-
ment_ All dart paid.
CASH OR C.O.D. ORDERS
SENT BY RETURN.

SS1.0--"SUPERHET-
" 10 -valve High Fidelity
chassis. All -wave incor-
porating ' g independent

t r cult s, Superheterodyne
,and Straight. having R.P.
pre -amplifier. R.C. 'coupled
push-pull Triode output
capable of handling 8 watts.
CASH PRICE 213.4.0 or
45,'- WITH ORDER and 10
monthly payments or

LONDON RADIO SUPPLY COMPANY
Evar ustir

"WINDEN," ARDINGLY



THE WAR
IN NORWAY

WITH THIS

LARGE
FULL-SCALE

CONTOUR MAP
OF SCANDINAVIA

FOLLOW
the British Forces in

Norway and the work of the
Fleet round the coasts of Scandin-
avia with this big, practical map. It
shows the whole of Norway,
Sweden, Denmark, Finland (with
its new frontiers with the U.S.S.R.),
Estonia, Latvia, Lithuania, North
Germany, Holland, Belgium, and
the English and Scottish Coasts
with the Orkneys and Shetlands-a
marvellous war map for your home !
In addition, the map shows the
position of Swedish iron ore mines,
minefields, every town of note
throughout the countries, and gives
important facts in connection with
the trade and military strengths of
the Scandinavian nations.

Do not miss it ! There will be
a big rush !

Get WAR WEEKLY to -day !
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Get a copy from
your newsagent

to -day
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