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II JOIN THE!
HELL SHIP

By VIAL O'MALLEY KEYES j

At the age of fifteen the author left Eton and his 1(

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
ocean outcasts on board a ramshadde 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, i
learned to be tough amongst a wild cosmopolitan
crew who drank and swore and fought, while doing
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,
lay in the hciek of
the car.

I

IN THE BIG SPRING NUMBER

ITO I
On Sale Friday, _April 5th.

0
Order a copy from your Nowsagent to -day.
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George Newnes, LW.
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Diplomacy and Spying
AUTHORITATIVE NEW BOOKS -

ASK FOR THEM AT YOUR LIBRARY

Britain and the Mediterranean
By KENNETH WILLIAMS

BITAIN AND Tiff
EltITERIIANEIN

FNor

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

The Spectator.

. a careful study,
carefully written . . . tells
one all there is to know
about our position in this
sea that links us with the
East." Country

" 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. 9d.).

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

i peasants and citizens fought
the Germans by spying,
working day and night
under the grim threat of
the firing squad.

5s. net (by post6(1.)

Heel
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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 isnot 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
VOX NOVACHORD," a programme

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

Editorial and Advertisement Offices
f " Practical Wireless," George Newnes, Ltd,,
7, Tower House, Southampton Street, Strand,
; W.C.2. 'Phone : Temple Bar 4363.

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

The Editor will be pleased to consider articles of a 4
practical nature suitable for publication in I
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
Editor should -be addressed : The Editor, PRACTICAL 4

I WIRELESS, George Newnes. Ltd., Tower House,
Southampton Street, Strand, W.C.2.

Owing to the rapid progress 176 the design of
wireless apparatus and to our efforts to beep our
readers en touch withthe latest developments, we give 4

t no warranty that apparatus described in our
r columns is not the subject of letters patent.
1

Copyright in all drawings, photographs and g
articles published in PRACTICAL WIRELESS is I

f specifically reserved throughout the countries signa-
tory to the Berne Convention and the U.S.A.
Reproductions or imitations of any of these are 1
therefore expressly forbidden. PRACTICAL WIRE- g

t Less incorporates Amateur Wireless." 1

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 o f 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

A N° edition of " Fan
1-1. 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 farm
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

"Composer Cavalcade"
THE next programme in the popular
1 " 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
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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.

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

The Vale 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
There are

Careers
Specialised Branches of Research Available to

Experts in Certain Fields

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

tropical apparatus.

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 quaiters 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.-Dee-ca F 7360-2.
Ermally well known is Offenbach's " Tales
of Hoffmann " a selection fi'om which is
played by The Regent Concert. Orchestra
on Deem 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
Deem 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 t -he 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 r"
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 Novachordand uses the unique fiddle playing of
Stephane Grappelly, records on D(eca 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 Deere&
F 7400, while there is an alternative version
by the Inglese Tango Orchestra-on DcceaF 7395.
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TESTING SHORT-WAVE COILS
A Simple Method which the Experimenter will Find Particularly Useful

T0 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 " "
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. r 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. 1 (left).-Circuit
diagram showing the
simple coil - testing
method applied to a
frequency -changer

circuit.

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

simple two -valuer.

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,

the first lead goes to the first terminal,
the second to the second terminal, and s,
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, wilt
require different settings for different
coils (and these maw be easily found after
a little experimentir g) to remove " dead -
spots."

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 wore 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

4 wiring or components in any way. Such
improvements are, by the very nature of
things, limited in their scope, but it is

ANODE

HI+

L.5.
TERMINALS

LF
CHOKE

2 or4 MED

..';;#s-; -0
NEW L.S. TERMINALS

EARTH ( C)

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 withthe set.

NEW
TERMS

.111/4

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

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 is 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 ackded,
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

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

HT+2

- - - - H T + I

H T +1
LEAD

H.T. -

H.T.+1

77

LlN

1-1
+2

AERIAL ON
RECEIVER

Fig. 3.-Two simpie wave -trap arrangements.

detector plugs on a siMple mains unit are
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 deeoupling
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 snake 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

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
varietyenerally .
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
side of the wave -trap

(Continued on page 80.)

MAINS
UNIT

EARTH

Fig. 2.- How to add decoupling components when using a
mains unit.
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ON YOU,
Definition of a Lowbrow
IN a case recently heard at Tottenham

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 Brant),

THE
names of Marconi, "Fleming. and

DeForest have become so fixed in the
public mind in connection with radio that
few remember the pioneer workof 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 prospeAs. 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 begaii-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 revive 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 arc
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 tadpole7brained
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. Same component manu-
facturers were merely racketeers, and they
have deservedly gone to the wall, although I
cannot altogether blarhe 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 solus 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 len to I
must complete my exordium by mt.' t i lig that
most of the racketeer dealers 1 u i ve 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 a.nd- 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 Gamlin. There will be
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, Adclphi, 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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Comment, Chat and Criticism

Studying Music 1

In This Article Our Musib Critic, Maurice 'Reeve, Appeals to Those Who
- Have Postponed or Abandoned Their Musical Studies

HE 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

4 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 luxe 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 air 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-

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 ones former
status, and to merely restore the status quo.
For this reason alone I would earnestly
appeal to all those who, with the best
reasons in the world, have decided to
cc 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 deci§ion, 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 the toil 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 eipenditure of
time or money that may have been
made.

First, a good accompanist must be a

good, 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 on 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 nunibers, even
though you will not have to call into play
the subtleties of tone colour and intei.pre-
tation. A good rhythm player must have
a period of orthodox study in order to gain
this facility before 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 freedOni
to decide for some time exactly what you
will do with its result.
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Practical lbws
A Simple Wire Gauge

THE
accompan.ying 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 SOLDERED
TO DIAL MOUNT

FLATTENS
END '

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 stack 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

A

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

LESS '' must have originated some l i tti e 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-

1.

guinea. Turn that idea of yours to account*
sending it in to us addressed to the Editor,
"PRACTICAL WIRELESS," 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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'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

TIP CONTACT
NORMAL

CONTACT Ai
CONTACT

RESTORED

A useful plug and jac

HT -1- HI+

T URN PLUG
TO ENGAGE

7/32.

OLD TELEPHONE
JACK PLUG

arrangement.

LT
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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 ti s 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)

'V'
MOVING

VANES

THIN
INSULATION

CONTACT - CONTACT
MADE BROKEN

I NSULATION

A combined on -off switch
for a midget portable.

TO F IL , CIRCUIT

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. ArKiNs
(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 of 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 opeike,,d 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 IRON

ARMATURE
i.

Fig. 1.-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 Snce it is stopped. Also
obtain an electric bell movement in good
condition. Mount the clock movement on a
piece of stout board towards the deft -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
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

PENDULUM

41111,
3111111E111111S

BOB
WEIGHT

DALLET7-1

Fig. 2.-A pallet is also
fitted to the end of the

pendulum.
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

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 bell 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 giverfmovenaent of thetuning control is
different for the two 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 ansuier.

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

z
0
U)

ce

BOTTOM
CAPACITY

SIGNAL FREQUENCY

FREQUENCY

(Above) Two simple
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 aive 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 thun 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

" peak " extends over about 9,000
cycles or 9 kilocycles.

Two different forms of band-pass filter 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 width may be reduced
by increasing the capacity of the condenser.

How could you tell whether or, not an H.F.
or detector valve was osaillatirsg ? -

In the case of a detector valve the sim-
plest method is to tp ach 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
II.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.

What 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 VI LOAD RESISTANCE

t.l

HT
A load resistance 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 parallel -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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ew
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; are 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

n8o)z
H

6

`14

April 6th, 1940
TO LF. AMPLIFIER

AveA k 8/A5

-f2 -

70 PLATES OF
CONTROLLED VALVES

lilt 4.1H-'-11411111+

her

Fig. 2.-Another detector arrangement applicable to a superhet.

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.

AMPLIFIER

LOW INTERNAL IMPEDANCE

SUPERHETERODYNE

RECEIVER NET-
WORKS PR/OR TO
IF AMPLIFIER

I
T

O

Fig. 1.-Detector stage, showing

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 biSs on the
amplifier grid. Appropriate positive
potential may be applied to the anode of
amplifier 2 through a radio -frequency choke
roil 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 6F& type, and the anode 11
thereof is connected to' a current source,
through an anode load resistor 12. The
fesistor. 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.

8 2t° DETECTOR

-20 V

15

20

TO L.F*
AMPLIFIER

f2

+250 V

E. 0.76 V 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

05

DETECTOR
8/AS - INPUT

CHARACTER/ST/C

0.76V

REGION OF
r-DISTORTIONLESS-.-1

RECTIFICATION

o as to .ts 20
RMS VOLTS INPUT

Fig. 3.-Relation between input and bias.

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 negative 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 detectotcircuit
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
80 can be expected from this type of detectoi.
With 1 - volt RM.S. 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)



April_ 61k 1940 PRACTICAL WIRELESS 71

-NEW DETECTOR CIRCUITS
(Continued from previous page)

harmonic -distortion created by curvature
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
posqive end of load resistor 12.

Biasing Network
In this arrangement the triode section

31-32-33 functions as the biased detector

- 33 34
6E5 TYPE VALVE atI 1111

30

NW"
32

TO SIGNAL
SOURCE

20

1-0-(
TO L.F.

NETWORK

HT+

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
gpsistor 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
to 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 fin the detector
plate circuit H.T. suply may be 250
volts, and the load' resistor 12 can be
500 ohms.

Fig. 4.-In, this arrangement the detector performs These circuits were developed in the
an additional function. 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
in the primary, for any
numbey 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 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 condenser 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
jtmctiOn to the coupling condenser. By
this means an effective ratio of 1 : 4 -would-
be obtained when using a 1 : 3 transformer.

What is the obje-c-t in screening components
and sections of a receiver ?

The screen is primarily intended to
prevent the magnetic fields- of two com-
ponent:4 from. linking ; if they did link

ki there would be inductive coupling between
the components. And if, for example, the

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.

For 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.

H.EC

E

COUPLING
RESISTANCE

1-13+

H.T.

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

Wlutt is (a) mallet 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

A LTHOUGIl it was known that a tea.1-1

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-
oper e ion with advertisers. It is, of course.
kno',s'a in that continent that the use of
freque:Icy modulation would make an
enorm ,us 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 improven salt
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 in vestiaesta
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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HORT-WAVE
SECTION

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

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

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

40,0 co

ToRA'ec' oLoil

-0001
MFD -0003

MFD

TRIMMER
CONDENSER

I MFD VI

.00015
MFD

-01 MFD

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 soils. As a matter of
fact, the circuit itself is built round the
commercial coils specified and differs in

50,000

20 H

a 4
MFD MFD

-17cm

.001 MFD

-0001
MFD

BULB
2

Fig. 1.-The coil switching has been omitted from this circuit for the sake of clearness.
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
controls, 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
one or two defects which can prove rather
annoying ; therefore, with the introduction

OSCILLATOR
C011

TRIODE
HE XODE
(7pin)

AERIAL
COIL

AERIAL SERIES
CONDENSER

A E

TJ

WAVE -CHANGE
SWITCH

UNDER CHASSIS

Fig. 2.-A suggested layout for the unit. Slight modifications can be made providing attention
is given to coil location.

MAINS
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April 6th, 1940

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 1330 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
connected in series with the heaters.
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 require& 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

ELECTROLYTICOUTPUT
111111

.CONDENSERS

oo RECTIFYING
VALVE

(5 pia)

SMOOTHING
CHOKE

MAINS DROPPING
RESISTANCE

2 GANG (00015).
CONDENSER '

SWITCH
ON -OF

TRIMMER CONDENSER
(AERIAL SECTION)
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the small trimming component should be
in the neighbourhood of .00005 rafd.

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

The inductance of the oscillator section is
sulili t hat 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.
sect ion 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 jut 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

, -

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

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 bolder. -
The rectifier valve requires a standard
5 -pin holder.

Operation

Pg. 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 tyfe No. S. 122, does all that is
necessary. It will be seen that the unit is
really connected to form four simple short-
ci rcuiting sw itches.

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, 4 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.('. supplies that the polarity is
couect. 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 adjusting the tuning controls of the unit
only. The aerial series condenser mast be
adjusted to allow maximum efficiency to he
obtained on all the wave -bands.

The same remarks apply to the operation
of this limit 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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GEORGE NEWNES, LTD.,
Tower House, Southampton Street,
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ELECTRADIX
3/9 MILLLAMMETERS.-New. Where
the job calls for something simple with-
out calibration for tuning or galvo for
testing. Back of panel type, as illus.,
8 MA., full scale. Plain scale- and lin.
needle with mica panel, back lamp
and bracket. Neat and compact. Can
be used as voltmeter with extra resist-
ance. Great bargain at 43/9 post free.
15 -DAY TIME SWITCHES. Vernier

I amp., 5 amps., 50 amps., 100 amps., 200 amps., cheap, 20/-.
SPECIAL LIGHT R.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, ¢ amp.. 7/6. Heavier Current.
Relays for Transmitters, etc. Sounder type -5-. amps..
15/, American Ham Relays, 7/6. Ship Magnetic Key

Relay, 15/-. Creed high-class polarised
2 -way Relays, 25/,
SUPERSENSITIVE MOVING COIL
RELAYS. -These work on really tiny
currents from photo -cells, etc., and a
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.

D I X-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 rainges
of volts : 0-7.5, 0-150, 0-300. Used for
MILLIAMPS, reads .121 ma. and 75
ma. In black ba.kelite case. Measures
only 2,in. by 211n. with pair of rest
leads and plugs. Leaflet, N " givesfull information. 19/6.
G.P.O. TYPE, B TELEGRAPH RELAYS. th plati-
num points, 15/-. Silvertown Horizontal Calves, two
jewels, 51-, post 6d. Vertical needle G.P.O. teleg. Galvos.,
4/6. Weston 2in. dial centre -zero ammeters. read 1 amp.
to 15 amps., 5/-.
Medical Shock Coils, 3/6, 5/6 and 7/6.
300 Ignition Coils, 6 or 12 volts., 3/6.
250 NEON LAMPS. Standard size Iettei neon bulb
with holder, 220/240 v., 2/6.,

DIAL TUNING. 10 -point Finger Switch
Dials as illus. used on G.P.G. Auto-
matic Telephones. These have spring
drive, governor, clutch and contacts
inside. Price 2/6..

WIRE. Special Clearance Bargain
45 gauge Eureka 10 m.a.. enamellTcl.

108 ohms per yd. 3/- per ilb. 86 gauge Eureka 100
1/- per 1.1b. 33 gauge Eureka 250 MA. 1/- per ;lb. 29 gaugeEureka 1/- per ilb. 27 gauge Eureka 500 m.a. 1051. per

BARE Resistance Wire. 48 gauge nichrorne 700 ohms
per yd. 6/- aer 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 home-made multi -range testers. For 3in.or 4in. dials, 5/-, post V -.a

A.R.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 3 amps.
Dynamo, 812. 90 Larger size
.4 kW. Petrol Electric Sets.

.500 watts, 2 -stroke water-cooled
1 h.p., 1 cyl. engine on bed plate direct-couplect.to 50/70
volts 10 amps. D.C. Dynamo, magneto ignition, fueland oil tank, £16.
Signal Work and Training Aids tor Navy, Army & R.A.F.
L.R. SOLO PHONES. For use with' buzzer morse.

Useful as a circuit tester with
a pocket call. 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,
wpiietche,cworidth, 2/-.cord, 22,0600 ohms Ear,

L.R. DOUBLE HEADPHONES_
Pilot Signallers 120 ohms
Phones. All leather headbands
with slide adjustment chin strap
and 4ft. cord, Comfortable, 3/6.
Sullivan 120 ohms, Aluminium
Headbands, 3/9, cords 1/6 extra.
HIGH RESISTANCE A

ISNAELERS, RADIO PHONES. The finest
Dst

PHONES 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. 4/6-
ALUMINIUM Foil 12 x 12", 9d. per sheet.

BARGAIN PARCEL of 101b._ of
free.
CJ

very useful components, etc., post

New War - time Sale List " MN"
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
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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 vlunans the
1 attention of readers was drawn to the
Suggestions put forward in Ameridi 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

the cost involved to each individual
purchaser of the television set.
Special Advantages

TO carry 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 oriainally
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 FORMULPE I

By F. J. CAMM
3/6, by Past 3/10, from George Nerones, Ltd.,I
Tower House, Southampton St., London, W .G.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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Open to' Pileudiliatz
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).

A Clacton Reader's Den
eIR,-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 mc/s
W1JFG, W1DIC, W1AEP, W1FVO,
W1KIU, W1BLO W2FY0, W2KZG,
W2IXY, W2GMQ, W2JT ; W3GPM,
W3FRE, W3EOZ, W3FJU, W3EMM ;
W4DSY, W4BMR, W4AHH ; W8CFA,
W8BUO. W8LUQ, W8QKS, W8CUO,

; IIJKV, TIRE ; ESSC, ES5D ;
ES4G, XITIB, LYIJ, K4FKC, HA6T,
HA7P, HA9Q, YV1AQ, EA7BA and
U-K8AH.-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 e made of lin.
oak. The top is of plycood, the whole
being lined with_ sheet tin obtained from

11 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

e bias to the grid. A Cossor SPT210 is used
f- as detector, Mullard PM2HL as first

iL.F. and a Triotron P225 in the output

j Parafeed. I might add that it is the best
stage. The L.F. transformer is a R.I.
S.W. set -I have constructed so far.

As to results, I can get practically
ii all the European stations, Athlone, TAP

(Ankara), VUD2 (Delhi), CXA2 (Monte-
video), VLQ (Sydney), XGOY (Chungking),
WGEO, WRUL, WCBX, WPIT and

' VDIBI.
I heard a station the other eventing

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 .1 will, I have never -been able to
aj 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

'I cannot obtain even a very weak headphone
i signal from Canada: -J. Kinn (Melton

Mowbray). '

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

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, KM,
IGL, JEL, FOV, AEP, BES, JFG,
JQM ; W2GIZ, IXY, DMJ, IJD, FOY ;

1V3IGL, DOK, SMY, CGF, EOZ, FJU ;
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. Haielton's den. 

programme was, destined for Germany.
Me -tale, 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.

I. 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 I

SIR,
-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 tend in their -
logs of short-wave broadcast stations
monthly ; the logashOuld' contain the tithe

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, 'K2RH, 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); K5 (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 J:NJ.

The receiver n 3 a home built0-v-1, and
the aerial is an inverted -L type 36ft. Jong
and 12ft high, running
GARNER (Wallington).

PROBLEM No. 394. ,

lippARLOW decided to use an extension
I-1 speaker with his three -valve battery set

7 and accordingly purchased a coil of bell -wire, t
which he laid round his skirting board from one

; room to another. He. laid the wire double and i
connected the speaker to cne end joining the 1.

other two ends to the speaker terminals on his t
receiver. 'When he switched on he found that
volume was very poor and although the speaker :
was the same one as he used originally with the i
receiver, and was in order, lie could not obtain

t satisfactory results with it in use as an extension
model. Why was this ? Three books will, be I
awarded for the first three correct solutions I;

opened. Entries must be addressed to The i
Editor, PRACTICAL WIRELESS, George Newnes,
Ltd., Tower House, Southampton Street, Strand, t
London, W.0-.2. Envelopes must be marked

i Problem No. 394 in the top left-hand corner and
t must be posted to reach this office not later than

the first post on Monday, April 8th, 1941).

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 :0. Barrow,
9, MeadOw Lane, Long Eaton, Nr. Notts-
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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, Is. 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 OP, 2 LF

(RC & Trans)) ..
Leader Three (SG, D, Pow) .. 22.5.37
Summit Three (HF Pen, D, Pen)
All Pentode Three (HF Pen, D

(Pen),
Hall -Mark Three (SG, 1), 'Pow) .

..
. -29.5.37

Hall -Mark Cadet (D, LF, Pen (RC)) 16.3.35
F. J. Camm's Silver Souvenir (HF

Pen, D (Pen), Pen) (All -Wave
Three) .. 13.4.35

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

1936 Sonotone Three -Four (HF
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. Camm's Record All -Wave

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

2 LF (RC & Trans)) ..
The " Rapide " Straig4t 3 (D,

2 LF (RC & Trans)) ..
F. 7. Camm's Oracle All -Wave

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

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

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

((SG, D, Pen), Pen)
F. S. , Carnm's " Push -Button "

Three (HF Pen, D (Pen), Tet)

21.3.36
14.8.37

31.10.36

18.2.39

4.12.37

28.8.37

22.1.38

26.3.38

30.4.38

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,

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. Camm's " Limit " All -Wave

Four (HF 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 Pen, D, Pen (RC)) .. 3.9.38

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, Pon)
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, D, 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 ( TIF Pen, D,

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

Push -Pull)

7.1.39

PW23
PW25
PW29

PW35C
PW35B
PW36A

PW38

PW31A
PW85

PW93

PW70

PW10

-PW34A
PW35
PW37

PW39
PW41
PW48

PW49

PW51

PW53

PW55
PW61
PW62
PW64

PW69

PW72

PW82

PW78

PW84

PW87

PW89

PW92

PW4
PW11

PW17

PW34B
PW34C

PW46

PW67

PW83

PWOO

SUPERHETS.
Battery Sets : Blueprints, 1s. each.
£5 Superhet (Three -Valve) .. 5.6.37
F. J. Camm's 2 -valve Superhet

PW71 Mains Sets : Blueprints, 1s. each.
P1V94 A.C. £5 Superhet (Three -valve) ..

D.C. £5 Superhet(Three-valve)
Universal 15 Superhet (Three -

valve) ..
F. J. Camm's A.C. Superhet 4 .. 81.7.87
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 . ' 22.10.38Push Button 4, A.C. Mains Model

SHORT-WAVE SETS. Battery Operated.
One -valve : Blueprint, 1s.
Simple S.W. One-valver .. 23.12.39
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, D, Pow) .. , .

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

The Band -Spread S.W. Three
(HF Pen, D (Pen), Pen) .. 1.10.38

PW40
PW52

PW43
PW42

PW44
PW59

PW60
PW73

PW95

PW88

PW38A

PW91

PW30A

PW63

PW68

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

Portable (HF Pen, D, Pen) .. - PW65
Parvo Flyweight Midget Portable

(SG, D, Pen) .. 3.6.39 PW77
Four -valve : Blueprint, 1s.
" Imp " Portable 4 (D, LF, LF

(Pen)) .. ..

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

PWS6

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 - AW387
Two -valve : Blueprints, 1s. each.
Melody Ranger Two (D, Trans) .. - AW388
Full -volume Two (SG det, Pen) .. - AW392
Lucerne Minor (D, Pen) - AW426
A Modern Two-valver .. - WM409
Three -valve : Blueprints, 1s. each.
£5 5s. S.G.3 (SG, D, Trans) - AW412
Lucerne Ranger (SG, D, Trans) .. - AW422
£5 5s. Three : De Luxe Version

(SG, D, Trans) .. . 19.5.34 AW435
Lucerne Straight Three (D,

Trans) .. . AW437
Transportable Three (SG, D, Pen) - WM271
Simple -Tune Three (SG, D, Pen) June '33 WM327

PW18 Economy -Pentode Three (SG, D,
Pen) Oct. '33 WM337PW31 " W.M." 1934 Standard Three

PW 19 (SG, D, Pen) .. . - WM351
£3 3s. Three (SG, ), Trans.) . Mar. '34 WM354
1935 £6 6s. Battery Three (SG,

D, Pen). - WM371
PTP Three (Pen, ), Pen) .. - WM389
Certainty Three (SG, D, Pen) .. WM393
Minitube Three (SG, D, Trans) .. Oct. '3- 5 WM396
All -Wave Winning Three (SG, D,

Pen) .. - WM400
Four -valve : Blueprints, 1s. 6d. each.
65s. Four (SG, D, Ilk, Trans) ..
DU Four (2 SG, D, Pen)

PW50 Self-contained Four (SG, D,
Class B) Aug. '33

PW54 Lucerne Straight Four (SG, ),
LF, Trans) .. -

pw56 £5 5s. Battery Four (HI% ), 2 LF) Feb. '35
The H.K. Four (SG, SG, D. Pen) -

PW70 The Auto Straight Four (HF Pen,
HF, Pen, DDT, Pen) .. .. Apr. '36

PW20 Five -valve : Blueprints, 1s. 6d. each.
Super -quality Five (2 HF, D, RC,

PW34D Trans) .

Class B Quadradyne (2 SG, D, LF,
PW45 Class B) .

New Class B Five (2 SG, D, LF,
PW47 Class B)

AW370
AW421

WM331

WM350
WM381
WM384

WM404

WM320

WM344

WM340

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 ... 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 Amatetir Wireless. W.M.to
Wireless Magazine.

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

Mains Operated.
Two -valve : . Blueprints, is. each.
Consoelectrie Two (1), Pen) A.F.
Economy A.C. Two (D, Trans) A.C.
Unicorn A.C.-D.C. Two (B, 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, Pen) ..July '33
Harris' Jubilee Radiogram (HF

Pen, D, LF, P) . May '35

AW403
WM286
WM394

AW383

W111374

W31401

W11329

W31386

SUPERHETS.
Battery Sets : Blueprints, 1s. 6d. each.
Modern Super Senior .. - WM375
'Varsity Four . Oct. '35 W A1395
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. WM366

PORTABLES.
Four -valve : Blueprints, 1s. 8d. each.
Holiday Portable (SG, D, LF,

Class B) AW393
Family Portable (HF, ),

Trans) .. . AW447
Two H.F. Portable (2 SG, D,

QP21) . W31363
Tyers Portable (SG, D, 2 Trans).. W3I367

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

Pen) .. .. Feb. '36 WM402
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 (D,

Trans, Super-regen) .. 30.6.34 AW438
The Carrier Short -waver (SG,D,P) July '36 WM390
Four -valve : Blueprints, ls. 6d. each.
A.W. Short-wave World-beater

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

Trans) .. .

Standard Four -valve Short -waver
(SG, D, LF, P)..

Superhet : Blueprint, Is. 6d.
Simplified Short-wave Super .  Nov, '35 WM397

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

Pen) A.C. .. 13.1.40 AW453
" W.M." Long -wave Converter .. - NVM380
Three -valve : BlUeprint, 1s.
Emigrator (SG, 13, Pen) A.C. W31352
Four -valve : Blueprint, 1s. 6d.
Standard Four -valve A.C. Short -

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

A11'452

- AW436

- WM313

22.7.39 WM383

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

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

(1/6)
Radio Unit (2v.) for WM3.02- (1/-) Nov. '35
Harris Electrogram battery am-

plifier -OM . .. -
De Luxe Concert A.C. Electro-

gram (1/-) Mar. '36
New/ style Short-wave' Adapter

( .. -
Trickle) Charger (6d.) .. -
Short-wave Adapter (1/-)
Superhet Converter (1/-) -
B.L.D.L.C. Short-wave Converter

(1/-)  May '36
Wilson Tone Master (1/-) . , June '30
The W.M., A.C. Short-wave Con-

verter (1/-) -

AW329
WM387

W31392
WM398

WM399

WM403

W31388
AW462
AW456
AW457

WM405
WM406

wai4os
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In reply--'
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 toconfirm this."-W. N. U.
(Amershazn).

ORETICALLY, 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 decreaies,

and the formula for reactance is :
1

Frequency= -- ohms. -
2nfC

where f is the frequency of the supply,
C is the capacity in farads, and r 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-wage
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.

r11.1.1.11=10.14NEM1141.11.0=11.041111.0.=1.0.11.0.0.14,11=0,

RULES
We wish to draw the reader's attention to the
fact that the Queries Service Is intended only I
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-

(i) Supply circuit diagrams of complete
multi -valve receivers.

(2) Suggest alterations or modifications of a
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 a
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,l'EACTICAL WIRELESS,
George Newnes, Ltd., Tower House, Southampton Street,
Strand, London, W.C.2. The Coupon must be enclosed

with every query.
zz1.111100.0.04111.111.10.111M.11.M.0.11111.MM..104111../1

iS

D.C. Charging
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 rate you require. Using ordinary
electric lamps the following rates would be
obtained-approximately :
Wattage of lamp Charging current rate

40 at 200 v. .2 amps60 - 
75 .35

100

.3

-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 fo; 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."
-D. 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 reactionlsondenser, 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.
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RADIO CLUBS
& SOCIETIES
Club Reports should not exceed 200 words in length
and' should be received First Post each Monday
morning 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, 6.
THE meeting of this club, held on Tuesday, March

12th, was chiefly devoted to the official business
of the club. Mr. C. R. 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
was 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,. Ledbury Road, S. Croydon, on
Thursday, March 7th. His topic was " Valve Develop-
Tnent," 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 Bettering, 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 which to choose, and PRACTICAL
WIRBLEss 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 make up a coil, you can use a former
about 2i in. 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.
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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/, Undrilled
table, console and loudspeaker- cabinets from 4/6.
Inspection invited.
H. L. SMITH AND CO., LTD., 289, Edgware Road,
1V.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, 1V.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 Mlles Ahead I I

Details 6d. stamp :-Malcolm Ross, Height Specialist,
BM/HYTE, London, W.C.1.

MORSE EQUIPMENT
FULL range of Transmitting Keys, Practice ete,
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,

'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, W/T and
Instrument Branches.
QUALIFICATIONS.
All candidates mist have good general edncation, be
able to read drawings, understand specifieations, 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 nmst 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 WIT 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
onlp, to : The Inspector -in -Charge, A.LD. Training
School (I.C.S./REC. 53), Brandon Steep, Bristol, 1.

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, 21/19/11 less valves.
ALL -WAVE super -het. chassis, 5 valve A.C. Latest
Mullard valves: T.H.4.B, V.P.4.13., 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 : 14k" long, 71"
deep. Height overall, 8V. Controls tuning at side,
volume on off at side, wave change. Provision for
pick-up. Complete with valves and knobs, 44/17/6.
Special speaker, 1,500 ohms field, 10/6 each.
L.F. transformer. Lisseri 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 prke, 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. 6- and 7 -pin., 10d. and 1/-

eaehDECIMAL 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 typo 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 4r, 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 ohmsenergisedspeakers.
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, 2/6 each.
HORIZONTAL dials, with plain scale. 71" x 31" and
pointer, 1/- each. .

FILAMENT transformerl, 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 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., 16/- 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,
AlFsizes up to 2 meg.
WEARITE 110 k/c I.F. transformers, 1/- each.
VOLUME controls. American C.T.S., finest made,
divided spindles. Length, 21". With switch. 2,000,
5,000, 10,000, 26,000, 100,000, 250,000, 500,000, and
1 meg., 2/6 each. Wire wound, 5 watt (less switeh),

e2a,0c0hO, 5,000, 10,000, 20,000, and 25,000 ohms, 2/-

(Continued on page ill, col. 1.)
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RECEIVERS AND COMPONENTS
(Continued from page 80, col. 3).

24 MFD. call type, electrolytics, 450v. working, L-
each.

wire -end type bias electrolytics. 50 mfd., 12v,
1/6 each ; 50 mfd., 50v, 2/- each.
TUBULAR wire -end non -inductive paper condensers.
All sizes up t o 0.1, 5d. each, 4/9 dozen.
ENERGISED speakers; Plessey 6" cone, 1,500 ohms
i,ed. 5/11 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 m.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, 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
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. 120
articles contained in strong carrying case, 9" s 7" 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
85)-. 21/- the parcel.
5/- 100 Wire -end Resistances, assorted capacities.
j and 1 watt, 5/- per 100.
CRMOND Loud -speaker Units, 2/6 ; Crystal Sets,
5/6 ; Westeetors Type W2, 2/6 ; Crystal Detectors,
2, ; Crystals, 6d. ; Marconi V24 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.0
Gerrard 06.53.

,;'.e.I1XHALL.-All goods previously advertised are
R11 available; send now for latest price list, free.-

Vauxhall Utilities, 163a, Strand, W.C.2.

COULPHONE Radio, Grinishaw Lane, Ormskirk. 1940
Collaro A.C. Gramophone Motors 12" turntable 27/6:
Radiogram units 451-. American Valves all types 4/6.
Oe:al 5/6. Record F.W. Rectifiers 5/6. Stamp for list.

UP - TO - DATE RADIO !
WRITE FOR PRICE LIST

AND FULL PARTICULARS OF

ARMSTRONG
QUALITY CHASSIS

ON EASY TERMS
310 13 E SS10-"SUPERHET-
STRAIGHT" 10 -valve High Fidelity
Radiogram chassis. All -wave, incor-

porating '2 independent cir-
cuits. Superheterodyne and
Straight, having R.F. pre-
amplifier. R.C. coupled push-
pull Triode output capable
of handling 8 watts.
CASH PRICE 513.4.0 or4gf WITII ORDER and

4.11 10 monthly pay-
ments of 23! --

LONDON RADIO SUPPLY COMPANY
(Evacuation Address)

" WINDER," ARDINGLY RD., BALCOMBE, SUSSEX

*ENGINEERING
OPPORTUNITIES'

FREE!EN INEERIG
t14014014rt1tm

This unique Hand -book shows
the easy way to secure

.A.M.I.Meoh.13.,
B.E., A.M.I.A.E.,

A.M.I.W.T., A.MI.R.E., and
similar qualifications.
yitE GUARANTEE -

240 PRIES-NO FEE."
Details are given of over 150

Diploma Courses In all branches
of Civil, Meob., Elee., Motor,
Anti, Radio and Television
Engineering, Building, devout -
meet Employmelat, de.

Write tor this enlightening Hand -book to -clay FREE and post free.
British Institute of Engineering Technology.

409, libaBespeare Rowe, 17, 18, 19. Stratford Plane, W.L

PREMIER RADIO
Special Offer of Record Auto -Changer Units for

A.C. Mains by famous manufacturer. Play 8
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 manufacturer. Aerial or H.P.
coil. Accurately snatched suitable Band -Pass.
Medium- and long -wave operation. 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, 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 -
Valve Kit, 22/6. -

DE LUXE S.W. -KITS
Complete to the last detail, including all Valves and

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.
1 Valve Short -Wave Receiver or Adaptor Kit 20/-
1 Valve Short -Wave Superhot Converter Kit 23/-
1 Valve Short -Wave A.C. Superhet Converter

Kit 26/3
2 Valve Short -Wave Receiver Kit ..

Valve Short -Wave Screen Grid and Pentode.
Kit . 68) -

REPLACEMENT VALVES FOR ALL SETS
EUROPA MAINS VALVES. 4 v., A.C. Types,
A.C./H.L., A.C./L., A.C./S.G., :A.C./V.-M.S.G.,

A.C./V.H.P. (6 -pin), all 5/3 each.
A.C.IH.P., A.C./V.H.P. (7 -pin), 7/6 ; A.C./Pens-.
I.H., 7/6 ; A.C./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 H.F. Pen., Double Diode Triodes, Oct.. Freq.
Changers, 7/6 each. Full and Half -wave Rectifiers,
6/6 used'.
TRIAD HIGH-GRADE U.S.A. VALVES, all types
in stock. Standard tubes, 5/6 each. Octal Bare
tubes. 6/6 each.
HUGE PURCHASE OF 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 /Ma. 6.3 v., 2-3 amps., 5 v. 2 amps., C.T..
7/6 each. twit 230 v. A.C. Output 325-325 v.,

nta. 5 V. 2 aulpS., 6.3 V. 2-3 amps. C,T., 6/6
each. Input 100-250 v., 300-300 v. 00 in.a. 4 v.
5 a. C.T., 4 v., 1 a., 6/11.
PREMIER BATTERY CHARGERS for A.C.
Mains. Westinghouse Rectification complete and
ready for use. To charge 2 volts at -1.2 amp., 11/9 ;
6 volts at 12 amp., 19j- : 6 volts at 1 amp., 22/6 ;
12 volts at 1 amp., 24/6 ; 6 volts at 2 amps., 37/6.

GRAMOPHONE MOTORS and
PICK-UPS

Collard A.C. Gramophone Motors. 100-250 v. 12in.
turntable. Auto -stop, Hum -free. ., 351T-
A.C./D.C. Model .. 52/6
Collaro A.C. Gramophone Unit. Complete motor
and pick-up. Auto -stop and start .. 52 6
A.C./D.C. Model 77/6
Premier Pick-up Heeds. Will Lit any tone -arm 5/3
ANOTH ERSPEGIAL OFFER. Piezo Xtal Pick-ups.
With arm. Famous make. Output 1.7 v.

Response 40-5,000 cycles 35/ -
MOVING COIL SPEAKERS. All complete with
Output Transformer. Itola vin. P.M.'s, 12)6
Sin. P.M.'s, 16/6 ; 10in. P.M.'s, 22/6; G12 P.M.'s,
66/-. Energised Models. Plessey, Sin. 2,500 or
7.500 ohm field, 7/6; 750 ohm field, 1/6 ; 012
Energised, 59/6.
PREMIER 'Short -Wave Condensers all -brass
construction, with Trolitul insulation. 15 mnif.,
1/9; 25 nunf., 1/10 ; 40 minf., 2/-; 100 minf.,
2/3 ; 160 mud), 2/7 ; 250 nunf., 2/11.
PREMIER SHORT-WAVE COILS, 4- and 6 -pin
types, 13-26, 22,47, 41-49, 78-170 metres, 2/- each,
with circuit. Special set of S.W. Coils, 14-150
metres, 4/9 set, with circuit.. Presider
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. Condenser 2 x
.00015 mf. with integral slow-motion, 5/9.
Orders 5/- and over sent Post Free. Under 5: -
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 Clapton )load, London, E.5. A mho st 4723
CALLERS -TO: Jubilee Works, or our NEW

PREMISES, 169, FLEET STREET, E.C.4.
Central 2833

Or 50, High Street, Clapham, S.W.4. 3Icteattlay 2381
1

RECEIVERS AND COIVIPOP2NTS
BANKRUPT Bargains. Good Stock of sew receivers
of all types at very keen prices. Please state require-
ments. Valves, electrolytics, service parts, repairs.-
Butlin, 6, Stanford Avenue, Brighton.

TRANSFORMERS Ior 1..T.t Rectifiers for charging
and safety, 12v lighting, tont 12/6.-Thompsons,
176. Greenwich High

51- BARGAIN PARCEL comprising Speaker Cabinet,
2 Drilled Chassis, condensers, resistances and many
other useful components. Worth £2. Limited
number. Postage 1h-Bakers Selhurst Radio, 75,
Sussex Road, South Croydon.

SCRAP your 11.1'. battery with Mallory vibrator
converter, 12.v., 150v., 30 m.a., 18/9; listed E5/5/0.
Or Genemotor, 12v., 250v., 50 m.a., 23/-. Postage
O.-Aeronautical Radio, 47. River Road, Little.
hampt on.

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, 10/0.
WEBB'S Radio Globe-superb 12" full -colour
model. Radio prefixes, zones, etc. Heavy o:tydised
mount. Post Paid, 27/6.-Webb's Radio, 14, Soho
Street, London, W.1. 'Phone: Gerrard 2089.

TECHNICAL PUBLICATIONS
R.S.G.B. AMATEUR RAD1C HANDBOOK, 300
pages, 3s., by post. -10. Ashrilge Ciardens, London,
N.11.

TUITION
PRACTICAL Postal Courses, radio television. tact
equipment design, trade -I est coaching for R.A.F.
poste, 1.P. R . E. and 1. W.T. exams. booklet Roc .--
Secretary, I.P.R.E., 3, Shirley Road, London, NV. -t.

The " Fluxite Quins" at work.
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Cried 0o, " What a beautiful tone
- Not a whisper of or groan."

Yes, my dear,, replied Eh,
"There is only one way
To fix wiring. FLUXITE stands atone."

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 warts and by leading engineers and manu-
facturers. Of Ironmongers-in tins, 4d., 8d.,
114 and 2/8.
Ask to see the FLUXITE SMALL -SPACE SO L-
ISLE IN G SET-compact but su bs tan tl a i-complete with full instructions, 7;6.

TO CYCLISTS I Your Wheels will NOT keep
I round and true, /micas the spokes arc tied with

fine wire at the crossings AND SOLDERED.
This makes a much stronger Wheel. Ws simple
-with FLUXITE-but IMPORTANT.

The FLUXITE GUN Is always ready to putFluxite on the soldering job Instantly. A little
pressure places the right quantity on the rightspot and one charging lasts for ages. Price

1/6, or tilled 24.
Write for Free Book on the art of" soft" solder
log and ask for Leaflet on CASE -HARDENING
STEEL and TEMPERING TOOLS with FL U X TIT,
FLUXITE LTD. (Dept. W.P.), DRAGON WORK*

BERMONDSEY ST., S.B.1.

FLUXITE
SIMPLIFIES ALL SOLDERING

FREE ADVICE BUREAU
COUPON

This coupon is until April 13th,
! 1940, and must accompany all Queries and

PRACTICAL WIRELESS 6/4/1040.
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IvIAJ.-GEN. SIR ERNEST

0

Famous B.B.C. War Commentator
writes for WAR WEEKLY

"Who's Won The First Round?"
Q IR ERNEST SWINTON has an unrivalled
1.3 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.

THE

Other Important Features Include :

CAN WE OVERTHROW STALIN ? By Madame Tabouis
HITLER'S PLAN IN THE BALKANS.

By Count Sfi.yrza (ex -Italian Foreign Minister)
How the Nazis would carve up the British Empire-full plan ofGerman 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.

WEEKLY

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

George Newnes, Ltd.
rsmiorrt 1.0 f tf tomre.rty.4.40.../.... eiror# II rk...trorra 11.1..s*
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