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IN PEACE AND WAR men risk their
lives that-we may work and live ... Here
is the thrilling story of their exploits!

ROUND tHE WORLD
IN INDUSTRY

By Gerald Collins

DOWN in the depths a diver was facing death in its most
terrible form—he had been boring a tunnel in the sea-bed
when the walls collapsed and entombed him ! Read how
he faced the situation. . .. Read also of the photographer who
went alone into the swirling gas of a gasholder to try to get.
pictures—of. the lumberjack who swam under a mountain
to dynamite a log jam—of the joke that sent a young man
prospecting for gold where none existed, and how he made
an amazing “ strike.”

These are only a few of the thrilling incidents recounted in
this book—which tells of the lives of.the world's workaday
heroes—the men whose efforts ensure that people earn their
lrving, but whose bravery goes unsung. Dramatically THustrated.

“‘“{\ CONTENTS

~1 The World’s Proudest Train ;
g% Hunting for Seals; The' Big
Ships They Build in Britain ;
Cattle Raising and * Bronco
Busting ” ; How a Diver Risks
His Life Under the Sea ; The
‘Man Behind the Newspaper
Pictures ; Life of an Aeroplane
Test-Pilot ;.  Prospecting for
Gold ; - The Watch on the
World’s Biggest Port ; Black
Diamonds from the Coalmines ;
the Life of the Lumberjacks ;
Work of the Motor-car Testers ;
Drilling for Oil ; Stunting for
the Films ; - Cables' that Link
the Nations'; These Tunnellers
are Human Moles.

THE TIMES LITERARY SUPPLEMENT says :

** Gives graphic descriptions of the routine lives of men engaged
. on jobs involving constant danger and demanding long and

special training and experience, steady nerves and ever-ready

resource. . . . There are sixteen admirable full-page plates.”

Recommended also by THE TEACHER'S WORLD.

} To The Publisher, GEORGE NEWNES, Ltd.

IMPORTANT NEW WEEKLY

FOR ENGINEERS

THIS new weekly journal covers d
4 .

a very wide field. It deals
comprehensively with every
EVERY
THURSDAY

type of machine employed in
engineering, and every modern
mechanical process and develop-
ment. It also includes special
features on such important matters
as  works layout, time-suving
methods, the systems and methods
of the drawing office, finishing o
processes, test equipment and
inspection—in fact, PRACTICAL
ENGINEERING embraces every
sub-division of the mechanical
engineering “industry. Leading
authorities on specialised subjects
have been retained to contribute
regularly, and to help make this
new weekly journal the most
authoritative of its kind published.

Deals with every

Workshop Process

and ‘every type
of Machine

ERING

ICATERN

Special Article : AUTOMATIC REPETITION WORK

T ——— By

==

A Weekly Journal for

EXECUTIVES, . DESIGNERS, WORKSHOP ' SUPERIN-
TENDENTS, DRAUGHTSMEN, PLANT AND PRODUCTION
ENGINEERS, FITTERS, TURNERS, PATTERN-MAKERS,
MAINTENANCE ENGINEERS, TOOL-MAKERS, MILL-
WRIGHTS, CAPSTAN SETTERS, GAUGE MAKERS, IN-
SPECTORS, WORKERS IN PLASTICS, FOUNDRY MEN,
SMITHS, AERONAUTICAL ENGINEERS, MILLERS,
WELDERS, SPINNERS, PLANERS, ERECTORS, SHEET-
METAL WORKERS, ETC., AND THOSE IN KINDRED
PROFESSIONS.

1 (Book Dept.), Tower House, Southampton !
! Street, Strand, London, W.C.2 !
! Please send me a copy of ROUND THE : Hand the Form on
} WORLD IN INDUSTRY, for which 1 S G e
i enclose Postal Order for 5/6. ok L b e T
) . : ROUNDTHE
VORLD IN IN.
RO Nezis. . il g o i DUSTRY for 3
} thus saviu;{f postage,
/ Alternatively,  send
} N T VAT ez ok S, o L T o o il g ! Li8s fortr ik hpostnt
) I order for BJG to fhe
R o el L ATEA TR B L e o e S8 |  Publishers “and the
] A book- will be sent lo
] | you by telurin. WIIY
..... Srscrcsseseeiiesiiiaiiiciiseod 4 NOT ASE  FOR
3 17 an{'l YOUR |
D Evgtie e A ey M=y Yo g .. P.W.24.2 49 LIBRARY !

Get a copy from your Newsagent To-day

-Geerae Neunes, Ltd,

George Ncwnes, Lid.
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ROUND THE WORLD OF WIRELESS

Valve Testers
ANY listeners use their receivers year
after year and never give a thought
to the question of valve life. .Modern
valves operate so well that in many cases
they will give years of satisfactory recep-
tion, but if a valve which has been 1n use
for a considerable time is checked properly
it may be found that it has deteriorated and
the replacement of a set of valves might
rejuvenate many a receiver. The gradual
deterioration is not noticed as a rule, and
many receivers are thus failing to give the
results of which they are capable.- - ‘Many
dealers have a small type of valve tester
which, on plugging in a valve, indicates the
condition of it—weak, good or replacement.
This alone is sufficient, but the real experi-
menter or amateur serviceman is interested
in ascertaining the exact characteristics of a
valve and for' this-purpose a properly de-
signed valve tester is necessary. This will
give the various anode current readings with
varying H.T. and G.B. voltages; will
indicate the amplification factor, goodness
factor and other details, but is obviously
not a very simple instrument. A set of
valveholders must be incorporated so that
any desired type of valve may be instantly
tested, and in this issue we describe the
first part of such a combined .instrument,
which is built in three sections. Most of
the necessary apparatus will be found in
the average spares box and the complete
installation will be found of great value
to the serious experimenter.

G.E.C. and “ Graf Spee ”
T-the request of the British Embassy
at Buenos Aires, the Anglo-Argentine
General Electric Co., Ltd., has loaned a
G.E.C. radio receiver to British sailors who
arein hospital there recovering from wounds
received while on board H.M.S. Achilles
during the recent battle with the Graf Spee.

War Cabinet Speakets
'HE Prime, Minister - will broadcast to
the- country on February 24th from
Birmingham Town Hall, closing the series
of speeches made up and down the country
by members of the War Cabinet.

Command Performance for Children
HE Scottish Children’s Theatre Com-
pany of Bertha Waddell .will present

a - programme in Children’s Hour on
February 22nd. Their first performance
was given in 1927 in asmall Glasgow hall, but
since then these entertainers have travelled
all over the country, playing in schools, in
colleges, theatres, halls and private houses.
‘They have even been invited to Glamis
Castle and Balioral to give eommand
performances before Princess Elizabeth and
Princess Margaret Rose:  Since the war

broke out, Bertha Waddell’s company has
done special work among evacuated child-
ren.

A Play from Michael Arlen

= ED ANTHONY,”’ which listeners will
: hear on February 23rd, is a. play

adapted from Michael Arlen’s story of the

roistering gigantic Anthony Poole. Red

AntHony tries to solve the mystery of how
his brilliant brother came to kill himself
by reconstructing the crime in his brother’s

own room. The mystery is solved at last
In an exciting final scene. Hugh Stewart,
who has adapted and dramatised this story

Editorial and Advertisement Offices:

-1 ¢ Practical Wireless,”” George Newnes, Ltd.,

Tower House, Southampton Street, Strand,

W.C.2. ’Phone : Temple Bar 4363.
Telegrams ; Newnes, Rand, London.

Registered at the G.P.O. as a newspaper and

for transmission by Canadian Magazine Post.

The Editor will be pleased to consider articles of a
practical nature suituble for publication in
PRACTICAL WIRELESS. Suck articles should be
written on one side of the paper only, and should
contain the name and address of the sender. VW hilst
the Editor does not hold himself responsible for
manuscripts, every effort will be made to return
them if a stamped and addressed envelope i3
enclosed.  All correspondence intended for. the
Editor should be addressed : The Editor, PRACTICAL
WIRELESS, Qeorge Newnes, Lid., Tower House,
Southampton Street, Strand, W.C.2.

Owing to the rapid progress in the design of
wireless appuratus and to our efforts to keep our
_readers in touch withthe latest developmen/s, we give
no warranty that apparatus described in our
columns is not the subject of letters patent.

Copyright in all drawings, photographs and
articles published in PRACTICAL WIRELESS is
specifically reserved throughout the ceuntries signa-
tgry to the Berne Convention and the U.S.A.

eproductions or imilations of uny of these are
therefore expressly {forbﬂiden. PRACTICAL WIRE-
LESS incorporates “ Amateur Wireless.”

for broadcasting, has succeeded in keeping
much of the author’s witty dialogue and
sophisticated wisecracks.

Uncle Remus |
FIRST of what 1s sure to be an intriguing
series is in preparation for broad-
castin[fr on February 22nd. This is called
“Uncle Remus.”” The broadcasts will be
founded on a group of stories under the
same title by Joel Chandler Harris, which
has gained an immortal status in America,

Some of the electric
ovens used for the

process of enamell-
ing copper wires.

if not quite so well known in this country.

Uncle Remus, an old darkie who lived in
Georgia, had innumerable fascinating
legends to tell of a host of queer and kindly
animals living in the dark African jungle.
In these broadcasts listeners will soon
become acquainted with the Tar Baby,
Brer Rabbit, Brer Possum, Brer Terrapin
and many other delightful creatures.
Altogether the scries presents remarkable
opportunities for radio production.

The distinguished negro actor and singer,
Robert Adams, will play Uncle Remus.
James Dyrenforth will adapt the stories
for radio and David Porter will produce.
Henry .- Reed will be responsible for the
music, which will be after the style of the
scores which he wrote for ¢ Zisop’s Fables.”

Edward Isaacs
DWARD ISAACS, the well-known
Manchester musician, is all the more
remarkable because he is completely blind.
He was a student of the Royal Manchester
College and protégé of &wrles Hallé,
studying in Germany and Austria after
leaving Manchester. He was one of the
founders of the Midday Society Concerts
in Manchester. On February 23rd he will
broadcast a Bach recital.
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THE POWER AMPLIFIER IN
PRACTICE

{Continued from previous page)

the screen or anode stopper is to earry
substantial current. Often a screen stop-
ping resistance is preferable to a resistance
in the anode lead.

Suitable values may be from 5,000-50,000
ohms for the grid stopper and 50100 ohms
for the screen stopper.

Parasitic oscillation or “ squegger > may
cause a flash-over between the valve pins
if of high enough H.F. voltage, particularly
if the grid and anode leads of the valve
follow parallel paths, in which the condi-
tions are eclosely similar to those of an
ultra-short-wave self-oscillator. Pre-
cautions as above are therefore the first
essential.

Distortion

The next point to consider in our choice
of triode or pentode is the much discussed
one of distortion, or percentage of harmonic
content superimposed on the waveform

LS
1 woaD uINE
LoA GRID: BIAS

WAYEFORM

-'-7~——r.—~n;*—“me -

ANODE CURRENT *

T distorted output varies with the load

most commonly introduced with pentodes
is introduction of * odd *’> harmonies such
as 3rd, 5th, ete., which rapidly become
much more unbearable to the ear as the
percentage increases, and moreover cannot
be balanced out on a push-pull eircuit.
It is to reduce those barmonics, among
other reasons, that circuits called * Nega-
tice or Reverse' Feedback” are lemployed,
and many varieties of the basic prineiple
involved in this are used in practice.

Negative Feedback
** Negative feedback ” is simply a re-
versal of our old friend of the early days
of knob-twiddling wireless which we called
“reaction” and which was in effeet
¢ positive feedback  applied to H.F.
circuits. * Re-generation”” or positive
feedback now becomes in our audio fre-
quency amplifier ““ de-generation,”” and just
as reaction increased the semsitivity of our
H.F. stage, so negative feedback deereases
the amplification of our oatput stage.
This decrease in sensitivity@of course
¥

Fig. 12. (Lefty—Form of distortion
with penfode, vesembling current
distortion,

Fig. 13.—Curves showing how un-

Jor a given pentode valve.

ANODE VOLTS

of the input signal by the complete output
stage. To be comprebhensive, this must also
take into account the characteristic of the
loudspeaker, which may Vary over a very
wide range depending on thé nature of its
design.

When a triode valve is used, the most
common form of distortion is that caused by
‘the introduction of second harmonie, or the
“octave” of the original frequency.
Fortunately, the ear can stand a good deal
of this form of distortion before it becomes
distressing, but as the degree of second
harmonic introduced may vary widely
over the frequency seale, inereasing as the
load impedance becomes reduced at the
lower audio frequencies, an unpleasant
result often oceurs when musie is being
received, consisting of a mixture of very
low and high frequeneies simultaneously.
The provision of a push-pull eircuit with
triodes may be designed practically entirely
to overcome this defect, and hence the
“popularity of the push-pull triode output
stage for ** quality > amplifiers.

The design of a power triode for mini-
mum second harmdnic content does not,
however, lend itself to the use of indireetly
heated cathodes, for the reason that a
large surface area for electron emission,
such as obtaining with a tubular cathode of
diameter approaching that of the grid,
leads to lack of grid control as the anode
voltage is increased. This leads to what is
known as a *‘taily’’ characteristic, de-
creased output, and increased second har-
monic, unless a very expensive electrode
design is adopted.

Most power triodes, therefore, are found
to have directly heated filaments. The
application in a push-pull circuit, however,
largely overcomes this disability, and the
pentodes wired as triodes are often so used.
In many cases the benefits of an indirectly
heated cathode in simplification of auto-
matic bias arrangements, hum reduction
etc., point to the use of a pentode or tetrode
(in which the effect described above is not
of prior importance). The form of distortion

nance at certain frequencies. The whole
subject iz ane of wide scope and space does
not permit further disenssion heve.

“ Matching ” of Output Circuit

We must now tura to what is probably
the most important aspeet of a sueeesstul
output stage—namely, correet ** wutching >’
to the *‘ load ™ or loudspeaker.

It is seldom that the loudspeaker can be
connected with its “speech’ winding
directly in series with the cutput valve
anode circuit. Feor one thing, heavy direct
cwrents are undesirable, and—most im-
portant—it is unlikely that the relative
impedance of the valve and loudspeaker
windirg are such as to produee the maxi.
mum transfer of audio-frequency power,
or the minimum distortion of the waveform.
Further, it is often assumed that the loud-
speaker behaves as a resistanee load—
constant at all frequencies, and that all that
had to be done was to caleulate the ratio
of valve load to loudspesker resistance,
take the square root apd wind a trans-
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an output pentode down to that 3 s g ~ -
ossible with a triode, the : LOAD ¥OR Loab FOR
p a , the amount M%X UNDISTORTED POWER MAX DOWER SENSITIVITY

of decrease in sensitivity depending
on the percentage of the amplified
voltage which is fed back into
input in reversed phase.

A set of curves (Fig. 9) shows clearly
how the introduction of feedback affeets
the input requived to produce a given
output power, and the distortion. The
circuit used to produce these results is
shown in Fig. 10. The example is for a
battery amplifier, but would apply equally
—and poseibly with more force—to a mains
driven amplifier (Fig. 11).

Feedback circuits are also used to
improve frequency response, and reduce
objectionable effects of loudspeaker reso-

9

the’

(WOT USED 1 F'RACTXCE)

former with a tura ratio corresponding to
the result of this arithmetieal exercise.

An additional assumption often made is
that the full output of a valve under
Class A or ABt eonditions, with anv anode
load, is given by applying a grid veltage
input just insufficient to cause flow of
positive grid eurrent. .

While these assumptions may apply to
scme extent in the case of triode valves,
they cannot do so in the case of pentodes
or tetrodes.

Fig. 12 shows a family of curves for a
pentode with a. ligh impedance load-line
superimposed. In

e e,

KT 6o valve

this case, although
the grid swing s
restricted such as
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The Effect of the War

HE war has had its inevitable effect
on the design of commercial radio
receivers, and also upon the prices of them.
Many models, it will be observed, have been
withdrawn, whilst some of those remaining
have been advanced in price. The usual
release of new models which normally takes
place in the spring is this year on a greatly
reduced scale. )

An examination of the programmes which
have been sent to me so far indicate that
manufacturers have used their ingenuity
in malking the best possible use of materials
which, in most cases, are now only available
under the permit system. Munitions are
absorbing a great deal of the materials which
are used in the manufacture of wireless sets,
especially aluminium and the non-ferrous
metals. Thus, the wireless trade must face
the fact that as the war goes on the supply
to them will be even more restricted than
it 1s noyw. ;

One of the things you will notice about
the new 1940 reccivers is that they are
getting smaller. I do not think that this is
entirely due to the desire to economise in
material, but Lecause it has been found
that greater efficiency can result from the
use of less material. Portables figure
largely in the lists. - This is understandable
when we remember the large numbers of
people who are evacuated, the large
nunbers of A.R.P. workers, and the
enormous number of people who have
joined the Forces and desire to have radio
wherever they may Dbe Ilocated. Un-
donbtedly, there is more listening being
done to-day than ever before, not only
because the public is compelled to spend
most of its evenings indoors during the
black-out, but also because they are taking
a keen interest in the News Bulletins.

There has been a distinct shortage of
portables and long delay in delivery. The
trade is, however, catching up. There are
several sets of the mains-battery type,
which will operate either on batteries or on
A.C./D.C. mains.

Push-button sets, as I forecast when they
were first introduced, are not so popular,
and I do not think that they will remain as
part of British design. There will not, of
course, be a Radio Show this year, and so
the new releases will be launched in the
ordinary way by press announcements and
by local displays.

War Fun

HT good humour of the British soldier

is proverbial, and in each successive
war it wins the admiration of a world
astonished that in face of dangers, priva-
tions and discomforts, Tommy is always
ready to crack a joke himself and to laugh
at those of his fellows.
This incurable sense of fun and the
lighter side of war generally are admirably

illustrated in a new publication called

War Fun, which is now obtainable through
all newsagents and bookstalls, price 6d.
The jokes reproduced are by the most
famous artists of the day—Bert Thomas,
Lees. Wallis Mills, A. C. Barrett, Treyer
Fvans; G. S. Sherwood, Peter Probyn,
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Hynes, Batchelor, and Arthur Terrier, to
name but a few.

This book of ‘ war jokes”” is a unigue
record of the British sense of humour in
war-time. It will be appreciated in every
home and every mess, either here or
overseas,

What’s In a Name ?
HY all the fuss about the identity of
“ Onlooker ’ ? He gave us a good
talk, was interesting and to the point, even
if he had a rather ‘ bedside’’ manner.
Surely it is not of the slightest importance
to us what may be the name of the gentle-
man ? For all T know, the “ talk *’ might
have been written by Winston Churchill
and delivered by an announcer or an actor.
All that matters is the interest which the
talk conveys and the accuracy of-the facts

set forth.

From my own enquiries it seems that
¢ Onlooker’’ was very popular with many
listeners, and his talk was certainly free

from bombast and silly exaggeration,

Personally, I prefer a rather more
vigorous type of speaker, but I found our
new friend stimulating, and his quiet
manner far more refreshing than * Haw-
Haw’s”’ silly blather.- Incidentally, why
do not the B.B.C. give us a few alternatives
to Sir Finest Swinton ? He's not very
interesting, and I should like to have his
talk only once in three weecks. On one of
the other weeks we could have a naval
man (Vice-Admiral Sir James Somerville
was excellent), and on the other, one whose
interest centres chiefly in the R.A.F.

Incidental Music
ESCRIPTIVE talks can be very inter-
esting ; but why must they, in so

many instances, be rendered unbearable -

by the introduction of music which, to my
melodious ear, apparently bears no har-
monious relation to the subject being
enacted or described ? If there is one thing
which malkes me “ blue-peneilled > wild
with the B.B.C. producers it is to have the
picture which is being built up in my mind
by the skill of the narrators and their script
blasted to fragments by the blare or wail

‘of some hideous noise produced, apparently,

by an otherwise perfeetly good orchestra.

While T will not pretend that I know all
the technical details of production, I do
most certainly know what pleases and
appeals to a vast number of listeners, and I
find that T am not alone in my views on
this item. If music is essential for des-
criptive items, and I suppose it does form

a-useful media with which to link together
the script and help to create the correct
atmosphere—well, please Mr. Producer, do
make such music harmonious to’the whole
idea, and more so to our ears, which have
to ‘suffer from an overload of discordant
noises during our working day. -

One feature item alone will be sufficient
to emphasise the nerve-shattering stuff to
which ‘I refer., The “ Shadow of the
Swastika,”” an item which, so far as the
acting parts are concerned, can create an
interesting diversion to the usual run of
things, but the |incidental noise, sorry—
music, forces melto keep my hand on the
volume control so that I ean cut down on it
as soon as it starts to shatter the peace of
my study.

A Musical Threat ?

ITH the introduction of vapioud
mechanical musical (?) instrumnents
during the past few years I have often
wondered whether there would be any
limit to the type of apparatus which might
be inflicted on us in the future. I am not at
present thrilled at some of the so-called
musical instruments 'which have been pro-
duced in this way, although some of them
admittedly -have musical possibilities. I
now see that the radio industry in America
1s looking to new developments to increase
its volume of sales, and Mr. B, . Miessner,
a pioneer in electronic musical instruments,
points out the opportunities in this home
application of wireless valves and ampli.
fiers in opening up new fields for manu-
facturer, distributor and dealer.
Electronic musical instruments, explains
Mr; Miessner, (1) extend the tonal range of
traditional instruments, (2) provide new
types without the limitations of the
traditional instruments, (3) give the com-
poser moré varied and beautiful tonal
colourings, with more expressive means for
reproducing them and a wider dynamic
range, (4) afford the artist more complete
and intimate control, and (5) make the
larger instruments smaller, cheaper and
more efficient producers of musical tones.
With the greater interest in music on the
part of the public, as the result of cighteen
years of broadcasting and the greater
amounts of general leisure, Mr. Miessner
feels that the field of electronic or radio-
valve musical instruments is one which
radio men should get into without loss of
time—in this way adding millions in sales
to present radio-set volume. ]

= = — =

RADIO AS A
CAREER

Next week’s issue will contain a special

supplement giving in detail the many

new flelds which are open ‘to the keen

radio man—in both the trade and the
Services.

ORDER YOUR COPY NOW!
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ne Music of

A Brief Account of the Life and Work of Finland's Great
Our Music Criticc, MAURICE REEVE

Composer, by

FEW weeks ‘ago I took the
opportunity, afforded. by the
invasion of Poland, to write about

one of her great sons, Chopin. Un-
fortunately, another chance presents itself,
tragically similar in many details, of
writing of another great man—greater, in
fact, than even Chopin. Whilst the heel
of Russian tyranny was stamped upon
Polish freedom for a hundred and fifty
years—a period covering the whole of
Chopin’s life—it is again the grisly bear
that is threatening the existence of another
and smaller nation, Finland. This remote
little country, of fewer than half the souls
that occupy the county of London, was,
together with Poland, also wunder the
conquering heel of the Czars. In fact, the
heir to the ““Czar of all the Russias”
possessed the ftitle of Grand Duke of
Finland, among many others. Now, after
a brief respite of twenty-two years, its
independence is again challenged by the
same terrible agency so that it would seem
as if, whether of the right or of the left—
Russia is always to be the bane and the
nightmare of both nations.

The magnificent, or as Mr. Churchill
recently called it the sublime, courage

and fortitude now being shown by Finland -

in the face of well-nigh overwhelming
odds, brings to the mind of those interested
in the very finest music the grand name of
Sibelius. For, make no mistake about it,

Sibelins is one of the very greatest of the

world’s musicians, and is in the direct line
of succession in the dynasty of the
symphonists.. The facts of his life can be
briefly told. )

He was born in 1865, so that. for longer
than Chopin’s wholelife—fifty-three years—
he was the subject of Russia. His father
was a doctor and his mother a clergyman’s
daughter. He differs from other Finnish
cormaposers in that he is bred from the
purest Finnish peasant stock. He was
given a classicdl education and studied
law at Helsingfors (Helsinki) University.
But before these studies were completed
he found that music was his true métier,
and he went to the Conservatoire under
Wegelius, then the leader of the Finnish
Nationalist movement in music. He then
continued his study in Vienna and Berlin,
and returned to his native land in 1893.
One of the chief Teasons for Sibeliug’s
dominating musical personality is probably
to be found in the fact that he never came
wholly under the sway of alien or extraneous
musical influences. Thus his native genius
began to ripen, like Brahms’s, very early,
and to reach its magnificent fruition in
some of his first works.

First Major Work

His first major work was Kullervo, the
first of many that wese inspited by
the national legend of the Kalevala.
The University awarded him a life grant in
1897, on which he retired to devote himself
to composition. He has paid many visits
to London, that in 1921 being at the
invitation of Sir Henry Wood. He has

‘his ‘teeth to manage.

also visited the United States, and taught
at the Boston Conservatoire. His 50th,,
60th, and 70th birthdays were treated in
Finland as events of national importance.
Sibelius, as much as any composer who-
ever lived, is known to millions of people
whose circumstances or inelinations prevent
their recognition of his great contribution
to music, by two small works. Just as
“1812” or Lohengrin’s « Bridal March ¥
are known wherever an ensemble playsin a
cinema, or restaurant, to people who know
little of their authors’ other works, so are
Filandia and Valse Triste applauded by
countless myriads who know naught of the
mighty symphonies, the Karelisa Suite, or
Tapiola, Finlandia, though stirring, is
certainly no better than 1812 or William
Tell, whilst Valse Triste is one of those
curious blendings of sentiment and fore-
boding which I discussed at length in my
article on Musical Taste, and which are so
beloved by the English public. Compared
fo the ‘“ Alla Marcia ” from the Karelia
Suite, Finlandia is like cold rice pudding.
It will be recalled that the Finnish peeple’s
heroic deeds in the present war are mainly
being performed in the Karelian peninsula,
and round about the Mannerheim Line there.
Get a record ef this magnificent pulse-
quickening work (H.M.V.. C2985), and you
will no longer be in any doubt ag to why the
Finng are putting up the show they are.

Symphonic Music

Sibelius’s work might be convenientgy
divided into two main groups. Whilst it is
as a symphonist that he will be most
revered by future ages—he has enriched
music’s biggest and noblest form with eight
magnificent examples each teeming with
originality and masterful, gorgeous musig—
it is for his patriotic music that he is
venerated in his own country to-day,
Finlandia, The Origin of Fire, the Kalevala
Suite, The Swan of Tuonela, The Return of
Lemmenkainen, Pohjola’s Daughter, En
Saga, Night Ride at Sunrise, etc., have
enshrined Finland’s Saga and Folk Legend
as few have ever been by a musician. The
Finnish people listen to this music i .awe
and rapture as the Germans do to Wagner’s
Niebelungen Lores, ‘and they worship the
man who wrote them. They preserve for
them, and picture to them, those very
qualities which the Russians are now finding
80 stubborn and disconcerting.

Sibelius’s symphonies have shaved with
Beethoven’s and. Brahms’s the honour of
being performed in their entirety at the
Promenade Concerts in recent seasons.
Consequently they are rapidly begcoming
familiar to the widest circle of music-lovers,
At the {first few hearings, their uncom-
promising forthright nature is rather apt to
*“ hit one in the eye,”” and to cause one to
think that he has been given .a nut to
crack which may be a little too hard for
Something of the
same effect is doubtless obtained on a. polar
explorer when he first confronts the might
and majesty of an iceberg, a glagier ar the

midnight sun. But similar effects were
produced on their audiences by Beethoven
and Wagner, and many another giant, and
almost all the first wild anathemas that
were poured on their * new >’ music by the
detractors who usunally are found lurking
about the wings whenever “ new’’ music
is down for production, have long been
swept aside. There is a glow and & passion
in Sibelius’s work as there is about Tschai-
kowsky or Mussorgsky, which is far

removed from the zero temperature of their

native lands. The majestic and irresistible
sweep of his g;ages whirl us up in their
tumult and seb our pulses throbbing, as
only great music can. It is intensely
exciting, thie bold themes send out a
challenge, whilst the thematic work, and
the marvellous orchestration, create in us
an urge to go along with him as long as,
and wherever, he cares to take us.

Varying Moods

His chief qualities may be defined as an
intense love of his native soil—whieh,
however, never degenerates into a vulgar
patriotism. A brooding melancholy and a
quality of sternness and obstinacy seem to
suggest that the extreme rigours of his
native soif and the limitations which its
sub-arctic civilisation and cimate must
place upon its inhabitants are hemming
him in—a kind of struggle for existence
whieh at times looks like winning. But then
he will blaze out into great fits of passion
and bravado, hurling defiance at polar
bears. and icaebergs, and proclaiming his
complete victory over such forces, A dreary
sadness passing to almost utter despair
can altermate with a reckless enjoyment or
a flerce anger. The symphonies are noted
for an absolute freedom from convention,
and a refusal to be tied down by any
convention for mere convention’s sake. It
was the same with Beethoven and all great
men. He refuses, like his great predecessor,
to merely conform to tradition but insists
on giving complete expression to the many
vital things he is always wanting to say.
An absence of the decorative and txan-
sitional type of passage, which have so
endeared the works of Beethoven and
Brahms to posterity, is sometimes apt to
make Sibelins’s work appear rather brusquer,
and more uncompromising than it is seen
to be on closer acquaintance. The violin
concerto, closely . modelled @an Tschai-
kowsky’s, is a splendid work, and enmgx-
mously difficult. Strangely enough, he is
a very indifferent writer for the piano, and
has so far contributed nothing to the stock
of the most popular instrument, Here, he
forms, with Flgar, a striking exception to
the run of the great symphonists.

Although. Sibelius has not written any-
thing of much consequence during the last
few years, it is perhaps premature to ask
whether his muse has yet left him. But,
even. though his life’s work may now ke
completed, he has added sufficient treasure
Pleces to music’s storehouse to insure
him an immorztality ameng the greatest
of hig art..
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The Modern Frequency-changer

A Brief Review of the Types of Circuit Most Widely Employed,
with Some Notes on the Prevention ‘and Cure of the
More Common Faults and Troubles Likely to be Experienced

T the many frequency-changer circuits
which have been adopted during
the past few years, those employing

a pentagrid (or heptode), an octode, or
a triode-hexode valve are probably most
generally employed to-day. It should be
mentioned in passing that an octode is
fundamentally the same as a pentagrid
or heptode, with the exception that there
is an extra grid—a screening grid between
the other screens and the anode.

Another type of frequency-changer which
is still used to a certain extent, mainly as

s0 that the I.F. can be shifted if necessary
to avoid interference, and so that there is
a band-pass effect between the F.C: and

the broadcast receiver with which it is
used. The component values shown in
Fig. 1 are average ones-which are generally
satisfactory. As for the tuner, this can
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a short-wave converter, has an H.F.
pentode or similar valve wired in a circuit
similar to that of a single-valve regenerative
receiver.

H.F. Pentode

A’ circuit of this type is shown in Fig. 1,
where it will be seen that it could be used
equally well as a single-valve receiver, or
as a short-wave adapter. Although very
simple and convenient in’ many respects,
this arrangement is by no means a good
one when compared with other modern
circuits. This is principally because it
has only one tuning circuit ; this circuit is
not tuned to the frequency of the signal to
he received, but to a frequency higher or
lower by the intermediate frequency to be
employed. As a result of this, any. trans-
mission can he received on at least two
different settings of the tuning condenser.
One of these represents a wavelength
which is higher, and the other a wavelength
which is lower, than that of the signal.

Additionally, the circuit is not selective
when judged by present-day standards,
and is not suitable for other than short-
wave work. Even then it is liable to
cause interference with other receivers,
and even to introduce interference in the
receiver with which it is wused. It is
customary, when using this system of
frequency-changing, to include an H.F.
choke in the anode circuit to provide
the load, and to act in conjunction with
the .001-mfd. condenser shown as an output
coupling. A Dbetter arrangement is to
employ a tuned coil in place of the choke,

be the usual six-pin S.W. coil, but the
reaction condenser might well be of rather
more than average capacity to ensure
that the valve can oscillate readily.

Pentagrid and Octode

The pentagrid or octode circuit shown in
Fig. 2 is very widely employed, and is
fairly satisfactory for use on all wave-
lengths down to about 20 metres. It can
often be used on still lower wavelengths,

but there might then be some difficulty in
ensuring that the oseillator section will
provide sufficient output over the wave-
band. Any difficudty in this respect can
usually be overcome easily enough by
connecting a small-power valve in parallel
with the oscillator section. Actually. the
best procedure is to connect both oscillator
grid and the triode grid to the end of the
oscillator coil, through fixed resistors of
about 50 ohms, and to connect the oscillator
anode (another grid in practice) to. the
screening grids of the pentagrid. The
anode winding of th2 oscillator coil is then
included in the apode circuit of the extra
triode.

Oscillator Tuning

It will be seen from Fig. 2 that the
tuned winding of the oscillator coil is in the
grid circuit, but there is seldom any objec-
tion to including it in the anode circuit,
as shown in the case of the triode-hexode
illustrated in Fig. 3. Generally, however.
the tuned-grid arrangement is most effective
for the pentagrid. Values given in Fig. 2
are average ones only, and the resistors
and condensers should be chosen to agree
with the recommendations made by the
makers of the particular valve employed.
Another point which will often arise in
practice concerns the application of A.V.C.
to the frequency-changer. Connections for
this can be made as indicated by broken
lines in Fig. 2. When the receiver is to be
used for short-wave reception only, it is
generally better to replace the by-pass
condensers marked as having a capacity
of .1 mfd. by others of .01 mfd.; this is
not of great importance if good-quality
non-inductive condensers are fitted.

The Triode-hexode
The * triode-hexode frequency-changer,
shown in Fig. 3. is coming into increasmg
use, especially for S.W. and all-wave
receivers. It is generally more effective
on the S.W. bands, due to the oscillator
(Continued on next page.)
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THE MODERN FREQUENCY-
CHANGER

(Continued from previous page.)

output being steadier than with the
pentagrid. In addition, there is less trouble,
due to the oscillator tuning © pulling »’
the input tuning. The circuit used for
this valve is similar in all major respects
to that required for a pentagrid, but it is
nearly always desirable, if not essential,
to tune the anode circuit of the oscillator
section, and to- parallel-feed the anode
winding, as shown in Fig. 3. Thus, the
high-tension current for the escillator anode
is supplied through a fixed resistor (50,600
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110 ke/s a band-pass filter is desirable,
although it is possible to comproniise in this
respect by making use of an aerial loading
coil, which is connected across the input
circuit in series with a fixed condenser.
Coils of this type are available for -about
2s. 6d. and often improve selectivity and
thus minimise interference although not
being tuned by means of g “variable
condenser.

Audible Oscillation

A well-planned superhet ig inherently
stable and seldom gives any trouble due to
self-oscillation and parasitic oscillation.
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ohms is a good average value) and to feed
the H.F. to the coil through a .0001-mfd.
fixed condenser. By following this method
of connection there is little damping of the
tuned circuit, and the oscillator output
is “evened out’’ over any particular
waveband. - .

In those rare instances when. the output
from the oscillator section is insufficient on
very short waves it is necessary to wire a
small triode as separate oscillator, following
the connections mentioned above in respect
of & pentagrid. This is seldom required,
and the extra valve should be resorted to
only after carefully checking up on the
cireuit as a whole:

Nowadays, it is almost standard practice
- %0 employ 465 kefs as the intermediate
frequency. This is not just an arbitrary
figure, but one which has been arrived at
by many designers as being the most satis-
factory for alloround wse. It is ot
necessary to go into the reasons here,
but it can be taken for granted that it
is best to use this frequency unless there
are important reasons for deciding other-
wise.

: . ¢
Input Tuning Circuits

One advantage of 465 kofs is that it is,
not necessary to empley a band-pass jnput
filter to avoid second-channel and -other
forms of interference. When using 150 or

TELEVISION AND
SHORT - WAVE HANDBOOK

6/- or 5/6 by post from

GEORGE NEWNES, Ltd. (Book Dept.), Tower
House, Southampton St., Strand, London, W.¢.2

At the same time minor troubles may often
be experienced. They may be concerned
with the LF. circuits, and these should
certainly receive attention first. In some

- winding.

instances, however, the frequency-changer
is responsible.
of audible oscillation, which sounds like a
cross between a squeak and a groan, and
is often described as squegging,” at the
‘bottom end of the tuning range, or on the
lower wavelengths only. It can generally
be stopped by replacing the oscillator grid-
leak by one of Jower value, but this will
not always be effective if the valve is old
and in need of replacement. A value down
to 25,000 ohms can be useds the average
value is about 100,000 ohms for a triode-
hexode and 150,000 ohms for a pentagrid.

Cures for Parasitic Oscillation

Sometimes parasitic oscillagion is experi-
enced, this often having the effect of
rendering the receiver ““dead ’ at certain

equencies. There are two or three
methods which generally prove effective in
preventing this, one being to insert a
50-ohm resistor between the grid condenser
and the top end of the oscillator-grid
Another method is to include a
fixed resistor of about 3 ohms, or a S.W.
choke, in the screening-grid lead as near to
the valveholder as possible. Yet another
method is to fit a small SW. or U.SW.
choke between the primary winding of the
LF. transformer and the H.T.+ line.
These three points are indicated by crosses
in Fig. 3, but the connections mentioned are
also applicable to the pentagrid circuit
shown in Fig. 2.

The circuits shown in Pige. 2 and 3 are
intended to be diagrammatic, for in practice
two- or multi-range tuners would probably
be used instead of the S.W. eoils indicated.
Additionally, with some eoils padding and
tracking condensers would be reguired in
the oscillator tuning cireuit. These are

omitted because their use is dependent upon -

the particular coils and tuning condensers
used and because the values of the con-
densers, if required, are governed by the
components chosen.

NEW GEC. BATTERY PORTABLE

HE General Electric Co., Ltd., recently
introduced a new four-valve port-
able radio receiver, built to stand

the strain of alternate use in A.R.P.
shelters, in the train or car, and in the
user’s home. The casing, which is specially
shaped for easy portability, has a grained
leather-like finish and looks smart enough
for anywhere indoors. Reliability for all
kinds of outdoor work is ensured by the
rubber mdunting on which the comyponents
are assembled, and the generally sturdy
chassis construction.,

Battery problems are, minimised by use
of G.E.C. BB395 combined H.T./L.T. dry
battery, which is eonnected by a fool=proof
non-veversible four-pin plug. - High effi-
clency -is -obtajred . by “saperhet cirenit,
mcorporgtingfrequeney-shanger; 1.F. antpli-
fier, deuble. diede triode, and power’ out-
put—alk-new, 1.4 volt dry battery economy
valves.

Other details of the specifieation e : -

‘Three control- ondy—=volume, slow-meticn
tuning, combined on/off and wavechange
switch ;  dial, calibrated in wavelengths
and station names; speaker, - $in. P.M.
moving coil, acoustically matched to
cabinet ; frame aerial; valve comple-
ment, Osram X14, %14, HDI4, Ni4;
sockets for eommection of external aerial
and earth when extreme range is required.
-A useful easy-service feature that dealers

will appreciate is the fact that the casing
comes completely away from the base when
two fixing screws are removed from the

The new G.E.C. portable:

side of the cabinet. The dimensions are
li4in. x 124in. x 7¢in., and the price
£8.18s. 6d., ecomplete. Supplies’ will be
available from March 21)1&." :

; cig )

One form of trouble is that,
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A Simple Meter Jack
THE accompanying sketehes give details
of a simple meter jack which I have
found to be very efficient in practice and
much cheaper than a jack and plug.
The socket strip can be purchased for
a few pence, and the type having screw
connections should be uséd as this enables

the spring steel strip to be screwed to one

TWO FIN PLUG
OR TWO SEPARATE
WANDER PLUGS 3

SOCKET
Sftie =4

A simple meter jack contrived from plugs and
4 sockels.

leg. The other leg is cut short enough to
allow the plug (which may be of the two-
pin type or two separate wander plugs) to
protrude and push the spring away from
the brass contact which is soldered to the
short leg. A small piece of mica must he
stuck to the underside of the spring strip
to insulate it from the socket when the
jack is open circuited.—V. W. Bupp
(Portsmouth).

An Adapter for Charging Dry

Accumulators ,

LTHOUGH the adapter illustrated
was made and constructed by the
writer primarily for holding the cycle
twpe dry accumulator during charging, it
was also designed to take the ‘ torch”’
type models, and as it is quite possible the
Jatter may become popular for grid-bias
and other wireless purposes, the adapter
will no doubt be- of interest to home
constructors. .

Owing to the special purpose for which
the above-mentioned models are designed,
terminals could not of course be incor-
porated, so for safe and easy charging some
such adapter as above is useful.

All the models made by Messrs. Varley
specially for wireless purposes are fitted
with suitable terminals.” “The sketches of
the adapter are self-explanatory, but in
brief, its use is as follows : The cycle type
accumulator is slipped in from the right-
hand side of the adapter (Fig. 1) when the
negative contact strip of the accumulator
engages with the springy contact strip of
the adapter, which contact stripis connected
to a terminal at the top. This is the
negative terminal. A central set screw is
adjusted to engage with the lead top of
the accumulator (positive) which set screw
is connected by a metal strap to a second

1 a—t)
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THAT DODGE OF YOURS!

Every Reader of “ PRACTICAL WIRE- ;
LESS’’ must have originated somelittle dodge '
which would interest other readers. Why 3
not pass it on to us 2 We pay £1-10-0 for the !
best hint submitted, and for every other item
published on’ this page we will pay half-a-
guinea. Turn thatidea of yours to account by
sending it in to us addressed to the Editor,
“PRACTICALWIRELESS,’’ George Newnes,

- Ltd., Tower House, Southampton Street,
Strand, W.C.2. Put your name and address
on every item. Please note that every notion
sent in must be original. Mark envelopes
¢ Practical Hints.”’ DO NOT enclose
Queries with your hints.
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SPECIAL NOTICE

All hints must be accompanied by the
coupon cut from page iii of cover. !

terminal at the opposite end. This is for
the positive connection to the charging
apparatus. In the case of the torch type
models, these are placed on the metal
platform, which is of course in connection
with the springy strip and negative-ter-
minal, and the set screw is adjusted to

connect with the top (positive) cap as.

before.

The main parts are shown in Figs.
2, 3, 4, 5, 6. The-frame (Fig. 2) was con-
structed from $in. plywood and is quite
simple. The 2¢in. x in. x 4in. wood block is
screwed down on top of the metal connect-
ing plate (Fig. 3), and acts as a guide for
the accumulator at the bottom, whilst the
small shaped plate (Fig. 5) serves a similar
purpose at the top, as shown. The springy
strip (Fig. 4) can either be soldered or
screwed as shown, according to the metal
used. The adjusting set screw (Fig. 6)
should be about 2ins. long, and if an in-
sulating type terminal is fitted at the
opposite end, care should be taken to see
that its shank is in good electrical contact
with the connecting strap.—R. L. G. (Essex).

@ TAPPED FOR TERMINAL: SHANK

An adapter for charging dry accumulators and torch ‘cells.

% j'r’
CLEARANCE HOLE FOR . -

ADJUSTING SET SCREW.

A Miniature Crystal Set
i have had oceasion to build this
miniature set between us, and think
that it might be of interest to those who
require a midget and portable crystal
detector, which will work from a water-
pipe earth and a bed spring aerial. The
accompanying diagram gives a secction of
the finished article. The requirements are

@ifew and inexpensive. They include a

cotton-reel, three crocodile clips, about
4 yards of different coloured flex for aerial,
earth and ’phones, an old 75-turn plug-in
coil, and a crystal.

First insert the crystal, the contacts
being established by wire springs or silver
paper wedged in at each end. The wire
from the crystal is let into the wood
(sece end X) and a flat cardboard disc is
glued over both ends to keep out all dirt.
ete., and to give a finished appearance to

PHONES 8
EARTH

TIGHTLY PACKED
SILVER PAPER
OR WIRE

CARDBOARD
END DISCS

GROOVED
END PLUGGING
A cotton-reel crystal set.

the set. The coil is next wound on the
cotton reel, one end (X) being taken to the
crystal and to the
aelgavl; trhf other
; end is taken to
- ./““)a.' earth and the
%7 ’phones. The
other’phone con-
tact is made from
the crystal, with
a short piece of
flex. The coil is
covered with
paper and then
varnished. The set
is, of course, auto-
matic, and needs
no adjustment to
find the sensitive
spot. We think
that 70-80 turns
of wire are
enough, the wire
being taken fromn
the old plug-in
coil. — J. N.
Pamries, R. P.
ALEXANDER
(Taunton).
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HEN dealing with the testing of
valves most radio engineers and
keen experimenters long for the

super valve-tester which will do this
work with the least trouble and sure results,
but it is the experience of most that the
modern valve-tester, expensive as it is in
most cases, nearly always leaves something
out which is needed, and is not flexible
enough in its tests to satisfy the ardent
experimenter. As two examples of this,
what tester will give a positive indication
of noise in a valve, and when switches
become faulty in a tester, can the readings
be any longer taken as correct ?

But this is not intended to be a comment
on the present ranges of valve-testers,
which are in most cases very good instru-
ments, but rather an introduction to the
snags which the designer of the testef about
to be described has tried to avoid. ﬂls
tester is based on the requirements of@he
radio engineer and experimenter alike,
and the question of cost has been caretully
considered.

The instrument, for the purposes of con-
struction, is divided into three separate
sections, and these can be used quite
separately and independent of one another.
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A Universal

filament, anode, grid, screen-grid, and
extra grid or oscillator anode. The voltage
across any parts can also be determined.
The connections to the various electrodes
of the valve under test is by plug and
socket connections, and not by switches
{for reasons already mentioned). This makes
1t possible to test any new valves which may
appear in the future without in any way
interfering with the circuit. All the power
supplies are applied externally, and in this
way the construetor can commence with
simple battery valves only requiring battery
voltages, and later he can add the Power
Supply Unit which will give any com-
bination of voltages.

The tester will operate with British,
Continental or American type valves, and
an extaa holder is left in case a new panel is
ever needed in the future, and this can be
connected with a multiple cable. Separate
meters are necessary, and these can be used
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Fig. 1. Front view of the lester, showing layout of valveholders and sockels.

The reason for this is very simple. The
constructor ean commence with the main
section first, and then add the other parts
as he requires them; and furthermore,
some of the parts may be already at hand.

While no claim is made that this is the
perfect valve-tester (which would involve
again the question of cost) it is said that it
i8 very simple to construct, is not expensive,,
is quite accurate, has great flexibility. and
can. be adapted for numerous other uses
besides the testing, of valves. There are
no complicated switches to cause possible
trouble, and the tests can be verified in
more than one way on the one instrument,

The three sections which constitute the
complete tester are the Main Valve Panel,
the Bridge Unit, and the Power Supply
Unit. .

These will be deseribed under their
separate headings, and the use of each for
the complete testing of valves, ete., will be
outlined.

Main Valve Panel

This is the main part of the whole instru.-
ment. and it consists of a number of valve.
holders suitably wired to. take the various
types of valves on the market. There is
provision for the testing of current in the

as required or where the voltages are known
to be correct, then they may not be needed
at all (when using the Bridge Unit). The
grid-bias supply is always battery operated,
as this is found to be better than incor.
porating it in the filament and H.T. unit.
A few 9-volt batteries in series are needed.

It may appear from the above desecri ption
that the tester is slightly involved, but
actually, when the user has become pro-
ficient with it the various tests can be
made very quickly; and let the reader
remember that it is primarily for cxperi-
mental purposes that it is designed. This
means that it has advantages which other
testers do not possess.

The Panel

The panel ean be of good plywood, well
varnished, or ebonite. Tt can be made to
the constructor's own taste, but to give
plenty of room for working it is suggested
that it measures 2ft. long by Ift. wide, The
lay-out of the various parts is shown in
Fig. 1. It will be seen that there are 11
valveholders, and these are mounted on
the panel by drilling holes in the panel
to take the socket pins of the holders. This
is to avoid cutting out large holeg which
only weaken the panel, and in the case of
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Constructional Details

Experimenter - -

ebonite, may eventually break it. A
needle pushed down the socket when the
holder is in place will mark the panel for
the hole.

The holders are for valves: British
1, 2, 3, 8, 9, 10, American +,.3, 6, 7, 10,
and Continental are much the same as
British or American bases. One to 7 are
for valves with pins of ordinary type; 8 and
9 are forside contact types such as universal
valves ; and 10 is for octal bases.

The other parts are placed as shown, and
consist of the plug sockets at the sides and
bottom for the various voltage supplies,
and it will be noticed that lumper leads
are across various sockets when no meters
are being used. A.GLI. are the sockets for
the bridge unit, and sockets 1 to 8 are the
electrode sockets. A hole is bored at the
top right-hand side ot the panel for a lead
to the valve tops or side terminals, and
another hole at the bottom as shown for the
electrode leads to come through.

A fuse-holder is placed above the grid-
bias potentiometer VC1, and a shorting
switch is shown at SI tor the purpose of
testing battery valves as distinet from
maius types. This is placed at the * on”’
position for battery valves and connects
H.T.— to the filament,

The various sockets for the meters should
preferably be of a smaller type than the
other sockets to avoid contusion, and they
will need to be marked by placing white
cardboard or celluloid discs underneath,
suitably engraved.

G - - D P D 1T | - T 1 D |

Mullard P.M.22A., BMlarconj P.T.2, Mazda
Pen 220, Cossor 220P.T.

Output Pentode
Filament voltage—2v. If .15 amp.
Anode voltage—100-150. la 4.5.9,5 mA
Screen voltage—100-150.
Grid bias—3-4.5 volts,
Optimum load--20,000

Base—4 or 5 pin.
4 pin. Holder I, H.T. ~to O;H.T. +1t01;
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3 pin. Holder I, HT.— 0 O; H.T. 4+ 1to1;
HT.+2 10 2; G.B. to 3.
(81 closed.)

4 PIN
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j‘ Fig. 3—~How to mark out the cards
i when calibrating,
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Circuit and Wiring

When the parts have been assembled on
the panel the wiring can be commenced,
The wiring diagram is given in Fig. 2, and
from this it will be seen that the holders
have been placed in order of the number of
pins, 5-pin first, 7.pin second, ete, First
the filament pins of all valves are wired in
parallel, and to the filament supply sockets,
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alve-test

Useful Unit for the

DAY-LEWIS, AMIRE.

Then from electrode. socket 1 a continuous
lead is brought to the first pin socket
on the valves, reading anti-clockwise
where possible, and commencing at the
filament pins. The same procedure is
adopted with socket 2, and subsequent
sockets, until all have been wired as shown.

The wiring is best carried out with long
lengths of tinned copper wire cut approxi-
mately to the length measured from the
electrode socket to the last point to be
wired. As one part is completed a short
length of sleeving can be slipped over the
wire.  Good, soldered joints are recom-
mended as the sockets will get a lot of move-
ment when valves are being tested.

The rest of the wiring nceds little explana-
tion, and can be followed from the diagram.
The resistance R1 is 3,000 ohms fixed and
VCl is 100,000 ohms variable. Sl is an
ordinary pancl mounting single pole switch.
The fuse is in the H.T. negative line and
should be rated to carry 100 mA. The leads
from the voltage supply terminals end in
flexible wire, such as flex, and terminate
with plugs for the sockets on the bottom of
the panel.

Final Details

The cabinet is best made of wood, and
the back should be made to open for the
occasional inspection of the panel back.
The whole panel and cabinet should be
made as rigid as possible, and particular
attention should be paid to the wiring and
connections, as in places around the valve
pins various wires will pass very close to
one another, and their insulation will be
touching. These wires under operating
conditions may be carrying different
signals, and may be at widely different
potentials, and any bad insulation may
result in a failure of the test being con-

| ducted.
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The electrode leads are marked H.T.
neg., G.B. neg., and H.T. 1, 2, 3, and the
latter are for anode, screen, and extra

COMPONENTS REQUIRED FOR
UNIVERSAL VALVE-TESTER.

5-, 7-, 9-, 9-pin British valveholders, flush
mounting.

5-,-9-pin Universal valveholders, flush mount-
ing. .

8-pin Octal type valveholder, flush mounting.

4-, 5-, 6-, 7-pin American valveholders, flush
mounting. (All by Clix.)

Nineteen large banana type plugs and sockets, !

Twelve smallsplit pin wander plugs and sockets.

One panel-mounting fuseholder, and 100 mA
fuse for same.

One toggle on-off switch (Bulgin).

One 3,000 ohm fixed resistance. !

One 100,000 ohm volume control,

Tinned copper wire for connecting and short
lengths of good flex.

Sleeving and solder.

Nuts and bolts,

Celluloid name discs if required.

Ebonite or plywood panel 2ft. by 1ft. and fairly
thick. =

> o e e

|1 )1

Cabinet with open back if required.

Batteries for L.T., H.T. and G.B. supplies.

Milliammeter and voltmeter if not already pos.
sessed, and if notat hand. If batteries whose
voltages are known are being used, then these
are hardly necessary. X

Stremm

14} | | (.

cr——|

screen or electrode. This should be
remembered when calibrating the instru-
ment. The same applics to the power
supply sockets.

The extra valveholder 11 is for a plug
and multiple-way cable to additional valve
panels which may be later wanted. It
can also be used to test between the various
voltage points of the valve under test, as
at least some of its pins will be in contact
with those of the socket being used.

Calibrating

For this obtain a number of valve makers’
catalogues and also a quantity of *‘ card
index *’ cards, or ordinary postcards. Then
looking at the base connections of any
one valve in the catalogue (looking at the
bottom of the valve) obtain the positions
of the various electrodes. Diaw the base
on the card, and mark in the eleetrodes.
Now from the circuit of the tester find

) ) G} -

a—t

voltmeter and milliammeter are all that are
necessary.

Supposing that we wish to teat the valve
given in the example. Then we connect
up a milliameter in the sockets marked

T. pos. 1, and connect up the H.T.
neg., H.T. pos. 1 (anode), H.T. pos. 2
(sereen) and L.T. battery to the correspond-
ing sockets, removing, of course, the jumper
lead wheve the milliammeter is connected.

We then close the switeh as instructed
for battery valves, plug in the valve (a
5-pin one), and place the electrode plugs
in the numherc({) sockets shown on the
card, ie., H.T. neg. left upconnected.
pos. 1 to socket 1. pos. 2 to socket 2, and
G.B. to 3.

The milliammeter should now give o
reading, and we then apply the G.B. battery
voltage. By measuring across the next,
or some other valve socket, we can obtain
the exact voltages on the various valve
electrodes, and correct, if wrong, until
makers’ figures are arrived at. The (1.B
being adjusted by the potentiometer V('] .

When this condition is arrived at the
milliammeter should give the correct anode
current ov he within very close limits to
the maker’s figures, if the valve is perfect.

{E@U 1 Lhe r

f©'] Qrop cap y
HZH{—@ FUSE ié -
© :
m{x@
'l
vCI -1-1
( Ri, [HT=2] |
=1 %D& HT) k
@ @ \ -
8 7 3 5

Fig. 2. Wiring diagram of

the corresponding valveholder, and also
where the electrodes on it are connected
to, then these sockets will give various
electrodes; mark these down by their
numbers on the card. This is shown in
Fig. 3, which represents a simple pentode
valve. By further reading of she valve
manuals the equivalent types ‘of other
manufacturers can be determined, and these
can also be marked on the card.

As the various valves are identified
and marked on separate cards, it will be
found that a complete card index of all
types of valves is made, and when using
the instrument it is only necessary to
consult the card required to determine
the voltage requirements of the valve,
what socket it is placed in, and where the
electrode plugs are placed for correct
operation.

Operation

For the present we will suppose that the
experimenter is only starting to use the
instrument with a few valves of battery
type, then only batteries are needed for
the power supplies. We will also agsume
that the bridge is not yet being used, and
meters are available; a simple multiple

Ja— ) - -
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the universal valve-fester.

The current in the other parts may be
similarly measured, and when doing this
always tap the valve to sce if there are
any loose electrodes causing a ‘change in
the eurrent values.

The mutual conductance of the valve
is obtained by chauging the grid bias by
one volt, and noting the change of ancde
current, which is expressed as so many
milliamps per volt. The impedance can
likewice be determined by altering the
anode voltage and noting the change of
anode current, and the iinpedance is given
by

change of anode voltage x

change in anode current in mA
equals ohms.

And from these the amplification factor
can be determined, for amplification factor
equals impedance multiplied by mutual
conductance or :

M = Mutual coni(.!(l'l‘c:gance X lm_pgdg.n_ce

This, briefly, is the method adepted
when testing with meters, and in the next
article we shall deal with the testing of
valves without the need of emission tests
with a milliammeter (fundamental check
in keen experiments).
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A.-C. Two-valve Receivers

Points of Design in Economy Sets Based on

the AC. Twin - - -

N April, 1933, I described a simple
two-valve A.C. mains receiver, for
which * Blueprint No. P.W.18 is still

available. A receiver of this type is ideal
for modern conditions, embracing the
simplest possible form of circuit for mains
operation, resulting in low costs of both
construction and maintenance. The original
coil is not now available, and one or two
of thé other components have now been
withdrawn from circulation, but any
constructor can build a similar receiver
from parts on hand. Apart from this,
however, there are several interesting points
in design which are worth discussing in
these days of economy. Fiestly, the circuit
included two valves acting as detector and
output, with a third valve in the mains
section. To ‘ensure maximum gain the
two valves were both of the pentode type,
and as permanent-magnet loudspeakers
were not in those days so sensitive as
energised models the receiver was designed
to utilise the latter model -and thus the
Tnains section wag desighed to deliver 350

300'HENRY
LFCHOKE

HE Ol
CHOKE

300004

LF TRANS?
3:lorhigher

=

Fig. 2—Anode circuit and L.F. coupling for
high-impedance detector valves.

volts. To-day a; good P.M. speaker is
just as sensitive as & mains model, where
the energising current -available 1s only
small, as it 'will be in a simple two-valver,
and therefore the mains section could be
designed to take a 250-volt rectifier.

Mains Unit

Therefore,  the requirements on the
mains side are a transformer delivering
4 volts at 2 amps for the two valves, and
an H.T. winding at 250 volts 60 mA. or
350 volts 60 mA., if an energised model is
to hand. Fig. 1 shows the essential parts,
with the alternative smoothing arrange-
ments according to the speaker in wuse,
In the original model this mains unit was
separately built and housed on a shelf in
the cabinet, leaving the receiver chassis
complete so that modifications could be
made if desired. Any mains transformer
could be used in a receiver of this type,
additional unwanted mains secondaries
(for heaters) being ignored and left un-
connected. Care should be taken to guard
against short-circuits by wrapping the ends
of such a winding, where flex connections
are provided, and insulating them against
all possible contact.

On the receiver side there are several

interesting alternatives available, and those
who are interested in experimenting will

2000 ohm
FIELD WINDING
~FEFER- 350V
+ O—¢—o. o——t
e~ 250V
20-40 HENRY
L.f. CHOKE
NS
TSR e =
MFD 4 MFD
250 or
350V |
=O a4V 2A, %
Fig. 1.—Arrangement of the mains section to

suit @ P.M. or an energised speaker.

find such a circuit very instructive in this
connection.

- Coupling

When a pentode or S.G. valve is usedas

detector, the normal rvectification follows
much on the lines of a straightforward
triode, but it is important to remember
that the impedance of such a valve is very
much higher than that of a triode, and
thus to obtain the increased amplification
of which the valve is capable special steps
have to be taken with the anode coupling
component. If an ordinary L.F. trans-
former is connected in the anode circuit
the gain is bound to be low—probably
no greater than if a simple triode is used.
A resistance could be used so that either
resistance-coupling or a resistance-fed
transformer circuit could be employed,
but the drawback with this is that the
anode voltage which can be applied to the
valve will be lowered, and if the 250-volt
mains wunit is employed the valve will
probably receive a very low H.T. The
useful value of resistance in the case of a
good mains pentodeis of the order of 100,000
ohms, and thus this is ruled out for practical
purposes,

A high indhctance choke will, however,
afford a more equal load to the valve and
will not give any appreciable voltage drop,
as the D.C. resistance of a good choke of
this type is only about 2,000 ohms. In the
original circuit, therefore, this was used
and a standard L.F. transformer was then
parallel-fed to provide a 'good step-up to
feed the output valve. A tone corrector,
in the form of a 80,000-ohm resistance
across the primary of the transformer also
compensated for.the effect of the L.F.
choke and gave very good low-frequency
response. It 1is, therefore, recommended
that this method of coupling be retained
in a simple recciver of the type mentioned,
and all that then remains is to take steps
to see that the detector operates in the most
efficient manner.

The Detectot Stage

Any standard coil and tuning circnit
may be adopted, but a single waveband

By W. J. DELANEY

(medium waves) will probably be selccted
at the present time, and thus only the
reaction circuit is available for experimental
purposes. There are two alternatives.
Firstly, the normal reaction winding with
standard reaction condenser may be used,
in which case the capacity of the usual
anode by-pass condensef is the only really
critical component, or secondly, the electron-
coupled circuit may be used. This was
not adopted in the original design as a

‘commercial coil waswused. If, however, &

simple coil is made up for medium waves it
will be possible to tap this so that the
cathode may be joined to the tapping and
then reaction controlled by varying the
screen voltage, and this forms a very
effective 18action control which is a great
improvement on the original circnit from
the point of view of obtaining one or two
distant stations. The receiver is, of course,
primarily intended for use as a home-
station receiver, but with a good reaction
circuit, and a good speaker, the combination
will bring in quite a number of continental

sy
’/(/////,

Fig. 3.—Detector circuit utilising a very eflective
reaction system.

stations, and it is recommended that the
reaction arrangements be built up on the
lines shown in Fig. 3.

The position of the tap on the coil will
no doubt have to be found by experiment
in order to obtain the best effect, but
approximately one-tenth of the total
number of turns on the _coil should be
permitted between earth ahd the tap.
The variable resistance should have a
value of about 50,000 ohms, and the
resistance in series with it may be from
15,000 to 25,000 ohms, again the most
effective value being found on trial with
the particular valve in use. If a simple
coil is employed the selectivity necessary
to permit station separation may be
obtained by the series aerial condenser,
although if a commercial coil is used the
aerial .coupling coil could be used. The
receiver was originally employed in the
London area with an indoor aerial and gave
full volume, although naturally in some
districts it will not be possible fully to load
the output stage with a simple detector—
in spite of the high gain of an H.F. pentode.
The valves recommended are Cossor
MS/PEN/A or equivalent for the detector
stage, and MP/PEN or equivalent for the
output stage.
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Lightning Arresters :
HE main feature- of a lighining
arrester s a small spark gap,
across which a static charge could pass,
but which would not permil radio signal
currenls la pass. If the latter point is not
complied with there will be a loss of signal
strength (weak receplion of distant stalions),
whiist if the former point is not attended to
there may. not be a discharge and damage
mught arise o the receiver. A favourite idea
is o use two pieces of hacksaw blade facing
each other and this is quite in order,
although brass or similar malerial might
prove preferable as it will not rust and the
H.F. resistance is lower. A disc of mica,
with a small hole punched in the cenlre,
and lwo brass square-eaded rods bearing
against the disc on oppesite sides is a very
good arvesler, but whalever type is used it
should be remembered that one side of the
arvester is joined lo aerial and the aerial
terminal of the receiver, and the other side
is permanently connected to earth— pre-
ferably a completely different earth from
that used with the receiver.

Chassis Coupling

can be caused
by the coupling of different parts of a

WE have before mentioned the fact i
that  instability

circuit through the metal of a chassis. |

Although connected to earth, probably at
only one point, there is sometimes a
difference of potential existing across various
parls of a chassis and this may result in
the ability of the chassis to carry various
additional currents, thereby introducing
instability. It is thus a good plan to earth
the chassis at two or three points if such
instability is experienced, and furthermore
fo complete the screening of certain com-
ponents which rely upon the chassis as part
of such a screen.

Ganged Circuits

HEN a set of ganged coils is
tuned by a ganged condenser

it s sometimes found that the ganging
will not hold throughout the scale. It is
well to remember that if the ganging
becomes more out of step as the condenser
is advanced, the fault is most likely to
be due lo the coils, whilst if the ganging
is erratic, that is, it goes out of gang al
one or two points in the scale but comes
back into gang at others, then the condenser
is most likely in need of alignment. The
split-end vanes provided on a gang con-
denser will need adjustment in the latter case.

THE POWER AMPLIFIER IN
PRACTICE
(Continued from page 476)

“ matching >’ of " load and valve im-

pedances.

Undistorted Power and Pcwer Sensi-
tivity

This may, however, be looked at in two
different ways—first, the load for maximum
undistorted power, and secondly, the load
for maximum power sensitivity.

Power sensitivity may be defined as the
power for unit grid-signal, at such small
inputs that the distortion factory may he
neglected. - It is a maximum at a given
load impedance, and is expressed in terms
of watts per (volt) 2. Power sensitivity
may be increased or decreased at will by
pre-amplification, and is therefore of little
importance in determining the best con-
dition for output matching.

Undistorted power may be defined as the
power for an agreed percentage of harmonic
content or distortion. Its optimum load
is that which enables the maximum power,
including such ‘distortion' "t6 be obtained
with a suitably chosen grid input.

Fig. 13 shows how the undistorted power,
and power sensitivity, vary with load for a
given pentode valve.: -

A question often arises: How much
distortion should be tolerated in expressing
the ““ undistorted >’ power output of a valve
as 50 many watts 77 Fortunately, the
cathode-ray oscilloscepe helps us here, for
it has been found that those kinds of dis.
tortion, which are just audible in the average
loudspeaker, are also just visible- on, the
cathode-ray tube.

Fig. 14 shows the nature of a curve taken
on a given valve in which the measured
voltage output is plotted against varying
load impedance, the input grid voltage being
adjusted at each value of loading until
visible distortion is just apparent on a
cathode-ray oscilloscope.

Complications are introduced because, in
practice, a loudspeaker load is reactive, and
its impedance varies widely over the audio-
frequency range and, further, that imper-
fections in the output transformer also
modify the effect of the loudspeaker
impedance as “ looked at ' by the
valve.

Most loudspeakers exhibit two marked
resonance peaks, and it has been found that
the primary of an output transformer
should be so designed as to present a load
for maximum ** undistorted *’ power at the
bass impedance peak.

Under constant current conditions, which
could be the case with an ideal pentode or
tetrode of infinite impedance, and operated
with correct loading, a desired frequency
response could be obtained by desciding on
the optimum Ioad and constant signal
voltage. Tt might be thought, therefore,
that modification in frequeney response
could be obtained by modifying the trans-
former, i.e., the * optimum: loading.”
However, such a modification of {ono.-
quality by mis-matching is accompanied by
a_considerable reduction in available un-
distorted power output, and hence the
desirability of a fixed loading—that is, a
fixed output transformer of correct ratio
and design—determined on the basig of
maximum undistorted output only. Num-
erous methods, both electrical and mechan-
ical, are available for modif ing the overall
frequency response if so esired, but the
subject of *‘ tone. control ** ig another story.
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All Stocks Now Limited
AMPI.'FIER for Battery Use

4 WATTS OUTPUT 59/6
With All Valves
Spocially designed for P.A. work
and home use where a maximum
of 4 watts amplification {s
uired. Lay-out similar to
A.C. model! {llustrated. Wide
sound range and employs 4
valves with push-pull out-
put. Connections for micro-
phone and pick-up. Suitable
3 5 aiso  for osting up the
%0 B volume of existing radfo.
Complete with 4 valves.
ready for use. Terms, 15 - deposit and 4 monthly
payments of 12 3.
AC  7-WATIS MODEL.—Undistorted outpul 7
watts. Suitable for outdoor and fndoor Publis
Address. Wide sound range. 4 valves with push-pull
output. For mike or gramophone reproduction. Com-
Plete with valves. ready for-use. Carrfage paid,
£317s. 6¢l. or 176 down and 4 m'th’y p'mts ui 18
CLASS B. 4-VALVE CUASKIS, Wave-range
200 to 2000 matres. Seclective and sensitive.
Volume equal to a mains set. Fully tested chassis
(size 11ifn. x 9in. x 81in. high), complete with all
valves, 61/8. carriage pajd.

@ VALVES! New coriprehensive valve 1lst
covering all types now available. Send NOW. Order
your replacements whilsi. prices are reasonable,
Send for this valve listi right away. it's FREE®

BARGASIN SPEAKERS. Limited ftock of mains
energised moving-coil speakers, 2.0004 ohms
fleld suitable for all N.-T.S. AC. rudio chnssis.
BARG AIN. 17 6. carriage, {/-.

HEADPHONES. Lightwelght and extremely
sensitive, 5/8 pair. postage 6d.

VALUABLE RADIO PARCELS. Oor new offer
comprises varlable condensers. coil. fixed resistances
and condensers. useful control knobs and a brand

new universally drilled cadmium-plated steel
chassis. Amazing BARGAIN only 5-. plus L- for
special pack! tage

"f and pos L

ALL-WAVE Battery 3. MR. CAMM conlirms
+ Selective, Very Sensitive and Quality Reproduc-
tlon.” Wave-range 14 to 2.000 megres. Powerful
8.G. 3-valve circuit with pertode output. Stat on-
name scale. Size 12in. x 8{in. x 9in. decp. Complete
chassis with all valves, BA R AIN. €8 8 Carr, pald
@ BARGAIN CHASSIS LIST. Scnd tor details of
our Iatest ofiers.

NEW TIMES SALES coO.,

66 (Pr.w21), LUDGATE HILL, LONDON, E.C.4

"Phone : City 5516, Est. 1924 &

Without sqguare aad dividers the

draughtaman s ** lost.”

Impossible situation. It s Just as

Impomsibie 1o keep your set in good

trim without a refisble meter. The

D.C. AvoMinor Leils you all you want

to know; sroubles are instantly

traced | fAlling-off In performance b,
mmediately checked. Cutnplete

in ease with jastruction bookist.

leads, foterchangeable test peods
and erocodile elip
Voltage Carrent
0- 6y, 0240 v, 0- 6 m‘ampe.
0- 12 v. 0G-300 v. 0 30 mfamps,
0120 v. 0-600 v, 0-130 w/anipe
Kesistance
0-10,000 ochmus,
0-80,000 ohme
0-1,200,000 ,,
0-3 wegohmy,
—_—
Write- for  fully

descriptive leafiet.

AVOMINOR

Regd Trace Mart
ELEOTRICAL MEASURING INSTRUMENT
Sole Propriclors & Manvfacturers :

Automatic Coil Winder & Elcctrical Equipment Co., Ltd.,
Winder House, Douglas Bt:, London, 8,W.1, *Phoe : Fletorts 340407

The
D.C.
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February 24th, 1940

PRACTICAL WIRELESS

New Trade for

the

R.A.F.

Recruiting for Radio Mechanics Starts

HE Air Arm is the most mobile and
quick - striking of all the weapons
of modern warfare. The air war

is one of rapid actions and counter actions,
which call for quick decisions from Air
Staff. These decisions can neither be
made nor carried out without a rapid and
efficient ‘communication system.

That system is provided for the R.A.F.
by a vast radio organisation.

As the tempo of aircraft production
gathers greater speed and the front line
strength of the Air Force attains ever
greater proportions, it becomes necessary
to expand the radio communication system
which welds that multitude of individual
aircraft and crews into one mighty unit
for the prosecution of the war,

Radio mechanics will first undergo .a
short course of disciplinary training, after
which they will be sent for special training
without delay.

The type of man required for the new
trade must have a sound knowledge of radio
and above all the keenness and intelligence
o “ reason why.”” He may be found among
professional radio engineers or in the ranks
of the enthusiastic radio amateurs. A
knowledge of morse is not required. He
should be between 18 and 50 years of age,
and will be required, with few exceptions,
for ground duties only.  Flying will be
voluntary, and: although required mainly
for Home Defence, service in various
parts of the world under the R.A.F. may
be obtained. 3

The captain on one of our Coastal Command Aying-boats,
mechanics are needed at once in connection with the installation, maintenance and upheep
of the R.A.F. radio equipment. -

The time for an expansion of the radio
organisation of the R.A.F. has arrived.

Last week the Air Ministry announced
the inauguration of a new. specialist trade
category in the R.A.F.—that of “radio
mechanie.””  Recruiting is now open for
men with the right qualifications for this
new trade.

Promotion in a Day

Recruits of the highest quality are
required in considerable numbers. Appli-
cants will have to undergo a fairly stiff
examination. If accepted they will enjoy
the unusual privilege of being reclassified,
the day after enlistment, as Leading
Aircraftmen with pay at the rate of 5s. 6d.
a day plus allowances,

Radio

lakes a code message.

How to Apply

1. Application for the post of radio
mechanie should he made to the candidate’s
nearest Combined Recruiting Centre, or
to the. Air Ministry Information Bureau,
Kingsway, London, W.C.2.

2. If the candidate is considered suitable
by the Recruiting Officer, he will be sent
to a Receiving . Centre for a technical
test by the Trade Test Board (a free
travelling warrant will be issued for this
purpose).

3. In no circumstances should candidates
give up their civil employment until they
have ‘passed their trade test and been
given definite instructions to report for
duty.

1 of volts :
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—ELECTRADIX=—

. DIX - MIPANTA VEST POCKELT
| TESTER. wonderfully versatile
moving-iron multi-range meter for
. service-on A.C. or D.C. jobs. No pro-
jecting terminals. - THR
0-7.5, 0-150, 0-200. Used for
MPS, reads : 12¢ m.a. and 75
m.a. In black bakelite case. Measures
only 2lin, by 2lin. with pair of test
leads and plugs. Leaflet “N " gives
full information. 19/6.

3/9 MILLYAMMETERS.—New. Where
%\ the job calls for something simple with-
N out calibration for tuning or galyo for
. testing. Back of panel type, as illus.,
4 8 m.a., full scale. Plain scale and 1in.
=5 needle with mica panel, back lamp
and bracket. Neat and compact. Can
be used as voltmeter with extra resist~
Great bargain at 3/9 post free.
A~ 15-DAY TIME SWITCHES. Venner
1amp..5amps.. 50 amps., 100 amps., 200 amps. . cheap, 20/-.
SPECIAL LIGHT S.P. RELAYS for model control.
Neo. 3 type D 4} one blade ** on-off '’ 10,600 ohms, 20 volts,
20 m.a., 12/6. No- 4, 2,000 ohms, 10 volts.'5 m.a., 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/-. Many other Relays in stock. Automatic switches.
Overload Trips. Current Centactors.
A, AR.P. PETROL ELECTRIC” GENERAT-
(=) ING SETS for Lighting and Charging.
4 Half h.y. DIRECT COUPLED. *
150 watts D.C.,, 1300 r.p.m.,
2-.strolie water-cooled 1-cyl. En-

ance.

gine, {magneto ignition. On
bedplage with 30 volts 5 amps.
Dynamo, £12. 90 Larger size
i KW. Petrol Electric Sets.
" 500 watts, 2-stroke water-cooled
1 h.p., 1-cyl. engine on bedrlate direct-coupled to 50/70
volts 10 amps. D.C. Dynamo. magneto ignition, fuel
and oil tank, £16.

MEDICAYL SHOCK COILS, 3/6, 5/6 and 7. 300
Iznition Coils, 6 or 12 volts, 3/6.

250 NEON LAMPS. Standard size letter neon bulb
with holder, 220/240 v., 2/6.

: DIAL-TUNING. 10-point Finger Switch
Dials, as illus, used on G.P.0. Auto-
PA matic Telephones. These have spring

hgddrive, governor, clutch and contacts
inside. Price 2/6.
WIRE. Special Clearance Bargain

45 gauge Eureka 10 m.a., enamelled,
108 ohms per yd. 3/- per ilb. 36 gauge Eurcka 100 m.a.,
1/- per 31b. 33 gauge Eureka 250 m.a. 1/- per jlb, 29
gauge Eurek& 1/- per ilb. 27 gauge Eureka 500 m.a.
10d. per ilb,
BARE Resistance Wire. 48 gauge nichrome 700 ohms
per yd. 6/~ per oz. Heating Strip. chrome 1/32 x 16 thou.
2/6 per i{lb. Oxydised Resistance Wire, 4,800 ohms of
100 m.a., 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. djals, 5/-, post 1/-.
G.P.0. TYPE B TELEGRAPII RELAYS, with plati-
num points. Silvertown Horizontal Galvos., two jewels,.
5/-» post 6d.} Vertical needle G.P.O. teleg. Galvos., 4/6.
Weston 2in. .dial centre-zero ammeters, read 1 amp. to
15 amps., 5/-.
Microphone Parts. Our Famous PARTS for making
your own mike. Carbon Granules in glass capsule :
Grade No. 2. 1/- ; No. 3, fine. 1/6 ; No. 4, extra fine, 9/- ;
Carbon back Blocks, 4d.; Diaphragms. thin carbon,
6d. ; Button in 1tin. hard wood case with 2-in. mica,
diaphm. 2/6. Ditto mounted on pedestal, 3/6 ; Single
Button Mikes, 1/-.  30-1 Transformers, chassis type, 7/6.
(Philips), 1/9, 100-1 ratio. 4/6. L
ELECTRIC DRILL STANDS. Massive Wolf Geared
rise and fall with counterweight. Suitable large or
small machines, 7/6, carriage forward.
MORSE PRACTICE SETS. with key buzzer and lamp
for sound and visual, 7/-. Kit, buzzer, key and lamp, 4/-.
200 TRUE-TWIN CAMERASCOPES, 2 lens viewers,
1/- post free. .
RESISTANCES. Ifyou have Resistances to measure
a Standard RESISTANCE BOX is of great use. Tested
and guaranteed to G.P.O. standard, fitted selector
s‘;;itcln 1,000 ohms, 4,300 ohms, 8,000 ohms, 12,400 ohms.

ean.

MEGGERS AND OEMMETERS. Evershed Bridge
with decade res. box 10,000 ohms. Meggers. 100 volts,

| Silvertown Portable- Test Set,

' ELECTRADIX RADIO

250 volts, and 500 volts. N.C.S. Ohmer, 500 volts to 20
megs. Ev. Edg. Metrohm, 250 volts, .01 to 20 g,
Bridge MIRROR
GALVOS, Reflecting Beam, by Paul Gambrell, Sullivan
and Tinsley. Standard Res. Boxes and Univer. Shunts,
from -15/-.  Panel Electrostatic meters to 2,000 volts,
and 6,000 volts, 60,000 volts. Laboratory Table * Kel-
vin * Electrostatic Voltmeters, 100 to 600 volts.

LABORATORY METERS. . Nalder sub-standard
mirror scale moving coil, 6in. x 7in., 20 m.v. per div.

) 5/-. . Unipivot, Cambridge and Paul, def. 3
microamps. per*div. Paul Frequency meter. scaled
80-800 periods. Panel Frequency meters, 50 cycles, 50/- ;
500 cycles, 55/-. C.Z. Megger Voltmeters, 30/-. Capacity -
Bridges to 10 mfd., cheap, D.C. Wattmeters, 35/-.
THERMOMETERS. Panel 2iin. dial, 5(t. ether tube,
for distant indicating, reading 0 to 100 deg. Cent., 7/6.
Cambridge, 10/6. FOURNIER THERMOMETERS by
Cambridge Instrument Co. 4in. dial, 10-110 deg. Cent,
. Fitted adjustable electric contacts, 45/-.

FUSES. Glass tube,1amp., 6d. With clips and base, 9d.
New War -time Sale List ““N” 2d. stamps.

5/_ BARGAIN PARCEL of 10lb. of

| components ; resistances, tubulars,
micas, variables, wire, sleeving, vol
controls, coils, magnets, chokes, switches ;
mouldings, terminals, etc., post free ; f >
10lb. 5/-. W

Send for the 1940 BARGAIN LIST “ T.R.”

218 Upper Thames Street, London,

E.C.4,

Telephone : Central 4611
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Club Reporis should not exceed 200 words in length

and should be received First Post each Monday
morning for publication in the following 1week’s issue.

PROPOSED RADIO CLUB FOR WATFORD AND
DISTRICT
AT an informal meeting held in Watford recently
it was decided to consider the possibility of
forming a local radio club. It was suggested that an
open meecting should be held on Wednesday, the 21st
inst., at 7.30 p.m., at No. 8, St. John’s Road, Watford,
to elect members for Committee. WWill all those
interested please communicate with Mr. J. Norwood,”
173, Hampermill Lane, Watford, Herts.

ASHTON-UNDER-LYNE AND DISTRICT AMATEUR
RADIO SOCIETY
Headquarters: 174, Oldham Road, Ashton-under-Lyne.

Hon. Secretary : K. Gooding, 7, Broadbent Avenue,
Smallshaw, - Ashton-under-Lype, Lancs.
AT a recent meeting, G3BY demonstrated a new
audio amplifier which he has constructed., The
combination was rather unigue. cousisting of a 6C5
push-pull transformer-coupled to the two halves of n
GF8 (twin triode). Direct connections were used for
the coupling, without any condensers. The output
valves work with positive bias on the grids all the
time, and consequently are always working on the
straight part of their curves. By this method of
coupling, a certain amount of negative feed-back is
also obtained. With 250v, H.T., §-watts output was
obtained with a very low percentage harmonic distor-
tion.
The Chairman, W. P. Green, and J. Phillips have
constructed a professional-looking signal generator

“for the clib, and there is a long waiting list of members

who wigh to line up thelr LEF.’s.

The morse classes are also very busy, and it is prophe-
sied that the club will soon be able to boast of a 100
per cent. C.W. membership.

THE SURREY RADIO CONTACT CLUB.
Hon. Sec.: 8. A. Morley, 22, Old Farleigh Road,
Selsdon, Surrey.
HE February meeting of the above club was in
thesformn of a * Query Bee.” ILach one present
was giveu a slip of paper upon which was written a
subjeef, and each person had to give a short talk on
Alie subjeet which was written upon the paper.

(Continued in next coliimn.)

(e ) e

| BOOKS RECEIVED |

L(l-()-l)m)-u-()-(l-ﬂw)-ﬂ.ﬂ-u-ll!
SHORT-WAVE RADI!0.By J.'H. Reyner. B.Sc. (Hons.),
ete. 174 pp. 93 illns. Published by Sir Isaac
Pitman-and Sons, Ltd. Price 10s. 6d.
HIS is the second edition of a book first pnblished
in 1937, dealing with the entire subject of short
waves—both from the transmitting and receiving
points of view. The book first discusses what short
waves are, then passes on to the propagation of wireless
waves. Subsequent chapters deal with . Aerlals and
Feeders ; “Aerial Arrays; Receiving Aerials; Short-
wave Transmitters ; Modulation ; Short-wave
Receivers; Ultra-short Waves and Micro Waves. A
moderate amount of mathematics is included, and
illustrations make the various explanations perfectly
clear.  The hook is invaluable to those who are
interested in the short waves.

THE SUPERHETERODYNE RECEIVER. By A. T
Witts, AM.LE . 183 pp, 114 illus, Published by
Sir Isaac Pitman and Sons, Ltd. Price 3s. 6d.
HIS is the fourth edition of a valuable treatise on
the modern superhet receiver which has been
previously reviewed by us. It _ covers every
phase of the snperhet from the principles involved
to explanations of several modern commercial receivers
and inchides a section on the maintenance of this
particular type of receiver. The final chapter now
deals with the superhet as applied to the reception
of television.

PROBLEMS IN RADIO ENGINEERING. By E. T. A.
Rapson, M.Se.(Eng.), ete. 123 pp. Published by Sir
Isaac Pitman and Sons, Ltd. Price bs.
HIS is the seventh edition of a popular volume of
problems which have been collected and classi-
fled to facilitate the class work in Radio Engineering.
The problems are drawn from past examination
%apers of the City and Guilds of Yondon Institute in
adio Communication, the Institution of Electrical
Engineers in Electrical Communications and the

Many of the speakers raised debatable points whicl
were open for discussion, and . quite an appreciable
amount of knowledge was gnined in this way.

The March meeting will be the annual general
meeting.

A NEW ELECTRON
MULTIPLIER DESICN

HE number of designs used for prac-
tical examples of electron multipliers
using secondary emission is increasing at
quite a rapid rate, and in each case claims
are put forward emphasising the advantages
associated with the new models when com-
pared with their earlier prototypes. In this
class is one of the new successive impact
forms of electron multipliers whose design
is very ingenious. The main or first emitting
cathode, together with the secondary
emissive or target electrodes, is-made in the
form -of rings which are mounted at-regulay
intervals one below the other so that they
are concentrically displaced to a wire run-
ning down the centre of the tube. To this
is applied a high positive potential, while the
final collecting anode is a concave-shaped
metal surface at the end of the tube. Sur-
rounding the outside of the glass tube is an
electro magnet which serves to produce a
magnetic field along the axis of the tube.
When electrons are released from the initial
cathode the dual action of the coil’s magnetic

field and the centre rod’s static field force

the electrons to impact each of the hollow
cylindrical target electrodes in turn. As
a result of secondary emission at these elec-
trodes it is claimed that there is an ampli-
fication factor of between six and ten at
each stage, and obviously the overall
magnification is in direct proportion to
the number of target electrodes incor-

- porated in the device.

University of London in Telegraphy and Telephony.

REPLACEMENT Chassis

PB4 BATYERY SUPERHET. Peto-
Scott assembled versions of Mr.
Camm’s famous 7-stage all-wave
push-button receivers. Assembled
and fully tested. Complete chassis
with all valves, ILimited stock.
Price. £6.5.0 or 25/- down and
monthly payments of 18/6. Finishe
instrument with moving-coil speaker
fitted, handsome walnut cabinet,
price, carr. . paid, £8.19.6, or 36/-
down and 6 monthly payments of 26/4.
A.C. VERSION OF ABOVE. 4-valve
mains PB4 all-wave press-button
chassis. Fully tested, complete with
all valves. Price £7.12.8 or 30/6 down:

—PETO SCOTT OFFERS—
ALL-DRY Portable|

@ 4-valve superhet circuit @ No
aerial or earth

worries @ Trouble-free—money-
saving,

h @ Mo accumuiator

Acclaimed throughout the British
Isles as the

Conents of this week's issue include:
'HY GERMANY HAS |
THE INITIATIVE

. By Admiral Sir Reginald Bacon

The Empire at War.
If Sweden Comes In.
What an Artillery Bombardment is Like.
The Queer Brain of Hitler.

and 6 monthly payments of 20/6.

RADIOGRAM CHASSIS. New
8-stage model 906, All-wave, A.V.C.,
Tone and Vol. controls, P.U. sockets.
Splendid chassis proposition. Size
111in. w.,9}in, h,,84in, deep. Complete
with 5 valves. State A.C. or _D.C.
volts (200/250) when ordering. Price
£5.19.6 or 24/6 down and 6 monthly
| payments of 17/6. Guaranteed.

-|down and 8 monthly 7 Gns.

® 1940 RADIO LISTS FREE

77, ity Rd., Lond .C.1. Tel. §75.
PETO SCOTT Co. Ltd., I &l oo b 61 "rel, ot sbse.

ALL the advantages of enjoyable
radio where and when you wish.
Powerful circuit provides a wonderful
choice of home and foreign stations
on 200 to 550 and 1,000 to 2,000 metres,
Moving-coil speaker gives rich and
clear reproduction. Handsome case.
Complete with all batteries. Ready
to play. Guaranteed. Yours for 40/~

payments of 19/8.

How Our Chemists are Fighting the War.
Life in Poland To-day, etc.

‘Order a copy from your newsagent to-day.

Best War
Publication.

P A D T . . TN _HI‘
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Early Scanning Experiments

HE death, a short time ago at the age

of 75, of Mr. L. B. Atkinson served

to recall the little-known fact that this very
versatile electrical engineer produced as far
back as 1882 models for demonstrating the

analysis and synthesis of images by the use.

of revolving mirrors. The simple principles
which his fertile brain conceived were shown

at a television exhibition a few years ago..

As photo-electrie cells were almost unknown
at that period, these scanning devices were
designed to work in conjunction with
selenium which, as readers know, was later

abandoned for television purposes. because:
of the inherent sluggishness of its reactions:
to changes to light. According to the:
claims of the inventor, revolving mirrors:

were employed for analysing the image,
that is, projecting every part in turn on. the
light sensitive cell, and another set of
mirrors for integrating the-image from the
light pulses. Bearing in mind that the
inventor was under 20 years of age when
conduecting his experiments, it is interesting
to record the suggestions made nearly sixty
years ago  and see how they differ so
radically from present-day equipment,
which is based primarily on wholly elec-
tronic. methods of synthesising.. Some of
the receiver suggestions depended on the
use of telephone receivers to which. the
mirrors were " attached, and ‘the varying
currents caused the mirrors to produce-a
combined line and frame-scanning action.
No records appear to be available showing
what degree of siccess was obtained with
these models, but they serve to show the
enormous progress which has been made in

recent years in perfecting a service which

the rigours of war has-temporarily removed
from everyday life.

Television Aerial Considerations

WHEN consideration is ‘given to the
frequency-band width of a modern
high-definition television signal, it isrealised
that fairly stringent requirements have to
be met in the case of aerials, both trans-
mitting and receiving,. together with: their
associated transmission lines. Unless this
is done there is a loss of power transference
coupled with the annoying -ghosts or
multiple image effects which are all too
evident in the received picture built up on
the home-set screen. - If it is pessible to so
design the input circuit of the television
receiver that it presents a pure resistance
to-the feeder line, and is equal to the
characteristic impedance of the line over
the whole band of. picture frequencies in-
volved, then the difficulties associated with
the design of a satisfactory receiving aerial
are minimised very considerably.
experiments are being conducted in America
to find the most satisfactory solution of the
aerial problem in so far as it relates to
practical equipment. In one dase what is
termed a folded dipole has been developed.
This is really a pair of closely-spaced half-
wavo aerials which are connected together

Many |

at their ends. . One of these dipoles is

broken at its mid-point where it is fed by a |

balanced transmission feeder. cable.  Yet
another scheme is to use a double-cone
aerial, that is, two copper cones with their
apexes joined at the centre. Since all
television transmissions: in America are
horizontally polarised there. is no difficulty
In supporting such a: device;. but in this
country a.scheme of that character would
not find favour. It.satisfies the most rigid
of requirements: in. respect. to the band
width of frequencies which: the aerial has to
deal witli,. but: for mostt generall purposes
the simple half-wave: dipole: seems to meet,
normal: conditiors., Mechanically there is
everything in its favour, and judged on
performance: with: the majority of good:
quality home: receivers and: using efficient
teeder cable: connections,, it” wouldl appear
that this will be- the: most popular device
for some time to come.

Noise-level Problems |,
O’»NE. of the most important problems
which beset the engineer responsible

for the design:of a television receiver is that.

associated -with what has‘ commonly come
to be known as noise level. Without any
previous knowledge of the nature of the
location at which the set is.to be employed,
the reduction of noise level to an economic
figure cannot be properly assessed. If
refinements of an elaborate character are
introduced to reduce the noise level of the
set to a very low figure, all this work is
nullified if -the viewer is situated in a
locality where interference-noises. are of a
very high order. These are the conditions
which American television receiver manu-
facturers are called upon to face. That
continent is the home of multitudinous
domestic electrical appliances, - flashing
signs, lifts, countless motor-cars, and so on.
All of these are potential sources of electrical
interference, the effects of which manifest
themselves all. too prominently on the
cathotle-ray tube receiver screen. These
electrical disturbances in their various
forms are found: very frequently to exceed
the internal neise level of the receiver, and
satisfactory pictures cannot be obtained
unless the received signal has a value of
several nillivolts.
Interference it has been found an advantage
to employ a radio frequency stage in the set,
as this has the effect of reducing the noise
level of the set, and in consequence ‘the
observed picture is relatively free from
overall mush. Of course, -there are other
considerations to be borne in mind when

a radio frequency stage. For example,
there is the question of reducing the inter-
ference effects from strong signals which
might be present on an adjacent carrier
channel,

in addition to the fundamental theoretical
ones,-and it i3 for this reason that the set-

designers” task is far from being the sinecure:

that many people imagine..

In places free from

In any case, various practical
factors have to be taken into consideration:

- considering the desirability of incorpordting |
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MODERNISE YOUR RADIQ !

ARMSTRONG
i i QUALITY CHASSI
R

A MODEL §§10-
| “SUPERHAE
STRAIGHT " 10 --valve |
High PFidelity Radiogram

T Ef’m{ésa Chassis  ineorporate
D.any refinements usually

found'only in most expensive

s2tE.. |

chassis, All-wave, iné:pr-

i porating. 2: jmdependent ~

circuits, Superheterodyne rg WRITE FOR. . Fult
and’ Straight;. having R:F.- pecifications; Price Lists and

:Most Favourable Terms for

;~ full -1940" Range:

RADIO SUPPLY
imCOMPANY 525

._pre-amplifier,. R.C. coupled
" push-pull. Triode output
: capable of Handling 8-watts.
CASH PRICE: £134.0 or
4 ITH. ORDER
45 a«30d’ 10 monthly
K __payments of 23)-,
‘% WE SUPPLY.
" oo most fivourable terms-
i all.  well'known Sets,
| Speakers, Valves, etc.,
domestic Electric Equip--
i ment. Cash or C.0.D.
| orders” sent by return.

| SUNBEAM Electric

SHAVEMASTER

with-the mew * 475’ Heaq Lateof1l,0at Lan.e,Lt.mdon,E.C.ﬂ‘
gives a  perfect shave. All communications to
100-250 V., A.C. or D.C. evacuation address—

£4 43, post free, or 10/-
down and monthly
payments® of 107-;

“ WINDEN,” ARDINGLY RD.,
BALCOMBE, SUSSEX,

-

The ‘“Fluxite Quins’’ at work.

I

Said “ER.” “Though a bit deaf, old chum,
I can still tell that your set sounds rums
But a spot of FLUXITE

Will soon put it right.

You.see, . though I'm deaf I’m not dumb.”

‘See that FLUXITE is always by you—in .the
house—garage—workshop—wherever speedy sol-
. dering is needed.. Used for 30 years in govern-
ment works and by leading engineers and manu-
facturers, Of Ironmongers—in tins, 4d.,- 8d.;
1/A'and 2/8.

| Ask.to sce the FLUXITE. SMALL-SPACE SOL.-
| DERING SET—compact- but substantial—
complete with full instructions, 7/6.

TO CYCLISTS I Your wheels will NOT keep
round and true, unless the spokes are tied with
[ine “wire at the crossings AND SOLDERED.,
8 This makes a much stronger wheel, It’s simple
1 —with FLUXITE—but IMPORTANT.

The FLUXITE GUN is always ready to put
Iluxite on the soldering job instantly.” A little
pressure places the right quantity on the right
spot and one charging lasts for ages. Price
b 1/8, or filled 2/6.

Write for Free Book on theart of “ soft” solder-
ing and ask _for Leaflet on CASE-HARDENING
| STEEL and TEMPERINGTOOLS with FLUXITE

FLUXITE LTD. (Dept, W.P3), DRAGON WORKS,
BEEMONDSEY 8T:, S.E.L

|SIMPLIFIES ALL SOLDERING

\

—
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“The Rapide 3"

IR,—I have been a reader of your
excellent journal for the past eighteen
months, and have derived much pleasure

and knowledge from its pages. Other
readers may be interested to know that
the ‘‘Rapide 3 which I built from
instructions given in PrRACTICAL WIRELESS
is still giving admirable service. I have
not constructed any receivers since that
one, but I hope I shall have the pleasure
of making your new 1940 set when it is
released in March. If any beginner reads
this letter who is looking for a straight-
forward set to build, -I thoroughly recom-
mend the * Rapide Straight 3,” as it gives
good results, and is quite cheap to
construct. I understand that the blueprint
is still available. If any reader would
like to correspond with me I should -be
highly delighted, and will endeavour to
answer all letters received. In. fact, if
J. A. Blandon, of Horsham, reads this
letter I hope he will write to me. Als'o;
ifany reader has any second-hand * Telsen’

L.F. choke of 100 henries or 20 henries,
would he please communicate with me ? The
20 h. choke is the most important. I
would also like to purchase ‘a blueprint or
circuit of the ‘‘Telsen Empire Screen
Grid 4.’ T wish your paper every success
in the future, and hope it will continue
to keep me interested in radio for many
years to come.—J. PArRgER, The Nautical
Training School, Heswall, Cheshire. -

Correspondents’ Wanted

IR,—I would like to correspond with
any young reader of PRACTICAL
WIRELESS who is a beginner in wireless.
I am a fairly new reader of your excellent
paper, and hope to read it for many years
to come.—F. DumsiiL, °° Windyridge,”
Congleton Road, Talke, Stoke-on-Trent.

IR,—I am wondering if there is any
reader in this district who is thinking
of learning the Morse Code, and who-is
interested in short-wave listening. If so,
I would like to communicate Wwith him.
T have been a keen short-wave listener for
two years now, but I was evacuated recently_
and have not a short-wave receiver here, at
present. My set is the Economy One-
Valver, with an L.F. stage added.

All my knowledge of wireless has been
gained from PrAcTiCAL WIRELESS, and I
am very pleased that I can still get it
under present conditions. With best wishes
for the continuation of your good work.—
PeTeER HoORN, c¢/o Mr. Howard, Warwick
House, Long Road, Carlton Colville, Nr.
Lowestoft.

The “ Admiral Four”

IR,—I would be greatly obliged if any
reader who has built the *° Admiral
Four,”’ would kindly get in touch with me—
G. BrownLow, ‘‘Avoca,”’ Ballinderry
Road, Lisburn, Co. Antrim, Ulster.

en to Discussion

‘ The Editor does not snecessarily agree with the opinions expressed by his
coccespondents.  All letters must be accompanied by the name and address
: of the sender (not necessarily for publication).

A Reader’s. Den at Tottenham

IR,—TI have always been very interested

in photos of readers’ dens which have
appeared in PracticaL. WIRELESS from
time to time, and I enclose a photo of my
den which may interest other readers. My

A corner of Mr. D. . Shephard’s

receiver is an o-v-1, which is fed into the
D. D. pen section of a maing set. I have a
vertical aerial on the roof and a 20-metre
doublet in the loft ; also a small experi-
mental doublet in my room.

It may interest readers to know that
when taking the photo I used *“Selo’’ ultra-
rapid film, and gave it 20 seconds.exposure
at £.8.8. I used threg lamps for lighting,
one 150w. and two 60w. lamps. I should
like to éxchange my S.W.L. card with any-
body at home or abroad. I Q.S.L.100 per
cent. In closing I should like to wish your
fine journal every success in these difficult
times.—DENNIs G. SHEPHARD, 82, Brent-
wood Road, Tottenham, N.17.

Full-wave Detection

IR,—I was interested in reading the-

article on Old Circuits in your fissue
dated January 6th, and particularly the
full-wave detector circuit using two crystal
detectors, one at the “top’ and one at
the ¢ bottom ’’ of a -centre-tapped coil. It
is noted that the writers of the article were
never successful in obtaining any better
reception than could be obtained from a
single crystal.

I have not proved it, but am of the
opinion' that full-wave detection of radio
frequencies is impossible—or, in other words,
that there is no such thing as full-wave
detection of radio frequencies by any
method. If anyone challenges this state-
ment will he please forward full ezmperi-
mental proof to the contrary —D’Arcy
Forp (Exeter).

" Frost and Radio

IR,—1 was very interested in a recent
paragraph in your journal under the
heading * Frost and Radio,”” and think
that my own experience may help to solv
the mystery. - ’
I bad an A.C. receiver working qnite

normally on. my test bench when it was
switched off for the night. Next morning,
however, when it was switched on the set
was dead except for a hum that shrieked
smoothing titouble. On examination I
found small beads of ice had formed on
top of the electrolytic condensers, which
were of the wet type. The condensers were
also cold to touch and I came to the con-
clusion that they were trozen.

I placed my 60-watt bench lamp close
up to them, and left it for about half an
hour. When I switched on again the set
was quite normal. .

I have never heard of this trouble before,
so perhaps some reader can inform me of
the freézing point of this type of condenser.
—Vi¢ror T. RusserL (Chingford).

Exchanging SW.L. Cards

IR,—1I have been a reader
of your fine paper for
nearly a year now and take
this opportunity to thank
vou for such a useful paper.
I am particularly interested
in the ¢ Impressions on the
Wax '’ page, which I think
is 4 useful guide. 1 would
like to exchange my card
with any other S.W.Ls,
A.As or “hams’ either at
‘home or overseas, and will
Q.S.L. 100 per cent.— F. H.
Poyser,~ The Hospital,
Debden Road; Saffron
Walden, Essex.

den. IR,—I offer my congratu-

) lationsfor yourexcellent
journal. I would like to exchange cards
with any SSW.L., A.A,, or full ham any-
where.—J. E. CusrLesworTH, 35, Town
Terrace, Leeds Road, Huddersfield.

Ape Hollern

PROBLEM No. 388,

EROME had a three-valve battery receiver
employing--8.G., Detector and Pentode
stages. He connected a new pick-up to the
detector stage, with correct connections and
bias, but although it worked, it did not give
sufficient volume. He therefore decided to
add a further stage, and thought that the
H.T. stage could be converted for the purpose.
He broke the grid circuit of this stage and
connected the change-over switch so that the
pick-up would be correctly connested, and a
1.5 volt grid-bias tapping was tried. He
failed to obtain any signals, however, and in
spite of cutting out pias entirely, no results
could be obtained. Why was this ? Three
books will be awarded for the first three correct
solutions opened. Lntries should he addressed
to The Editor, PRACTICAL WIRELESS, George
Newnes, Ltd., Tower House, Southampton
Street, Strand, London, W.C.2. Envelopes
must be marked Problem No. 388 in the top
left-hand corner and must be posted to -reac%l
this office not later than the first post on
Monday, February 26th, 1940.

Solution to Problem No. 387.

The coil in Dickson’s coil unit was internally
connected to the screening can and, therefore, when he
earthed the latter he was actually short-circuiting
the input circuit of the receiver, as the lower end of
the wave-trap coil was. connected to the recelver
aerial terminal.

The following three readers successfully solved
Problem No. 386 and books have accordingly been
forwarded to them: F. G. Alison, 149, Bravington
Road, Maida Hill, W.9. D. King, Stalham Hall,
Norfolk. Sgm. Cockill, E. G., 11, Park Terrace,
Glasgow,
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Motor Tuning
‘I have a mains set which: is fitted: with
a motor-tuning device, and this has been
giving a bit of trouble lately. Sometimes
when trying to get a new. station the dial
keeps going and does not stop,.or else it.
runs for a little while and then stops:
After this, pressing the button does not have
any effeet until the set has been switched off
for a time and then it will work properly.
I wonder if you can explain the cause of
this trouble and' how I may cure it.”’—
L. K. (Colindale).
WE think that the instrument is quite-
in: order, but that in pressing the.
button for a station you accidentally
depress the next to it. On some
motor-tuned sets the operation of two but-
tons at once may make the motor run con-
tinuously, or until some automatic switch
device fitted to the motor comes into
action and prevents the motor burning.out;
The effect of the motor running for a period
like this will result in overheating, and thus
you must switch off for a time to permit it
to cool before it will become "effective
again. Male certain, therefore, that only
one button at a time is pressed.

What Is An Abac ?

““1 was reading one of your back numbers:
and you said that it was possible to.get the
number of turns for a coil from an abac.
I should be glad if you could tell me what
this is and where I can obtain one for-coils.
Perhaps you could also give the price.’’—

- C. E. S. (Harrogate).

AN abac is 'a form of calculating table

generally consisting of three vertical.
lines placed in definite positions in relation
to each other. In the case of coil abac
one line: would carry the inductance values,
one the wavelengvh and one ‘the capacity
required, and then by placing a straight-
cdge acrossthe threelines so that the desired
wavelength and the capacity being. used
are in line it would: be possible by following
the straight-edge to see what} inductance
is needed. A similar table could beprepared
to show the number of turns per inch for a
given inductance and any other factor. We
have not published any sets of these:

Superhet Oscillator

*““I am very interested. in the superhet.
recgiver, and I have been. studying the
principles of this from the various: articles
you have written. There is just. ome point
about which I am in some doubt, ang I
should be glad if you could assist me in
ascertaining. the reason. for- the grid con-
denser and leak in the oscillator. grid
circuit.. Does this perform the same-function
as in a grid leak detector?’—S, R, (Penge).
THE gombination. of the condenser and

leak acts as a smoothing device to -

ensure constant oscillation-in the oscillator
circuit. Should excessive oscillation take
place grid current will' flow, and this will
produce an increased volthge drop down the
grid. leak, incréasing the negative biag:
and ‘thereby reducing anode current and.
thus restricting the oscillatory voltage.

£ aﬂfo% o
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“TI have been trying to fit A.V.C. to
my set with parts which I had on hand. I
enclose a circuit which' I have been trying
to use, and lave marked out one or two parts
which T do not think are essential and should
be glad if you could explain why this. will
not work. I am only interested in obtaining
the basic arrangement and wish for a start
to cut out all refinements.””—K.. S. E.
(Kettering).. 1 s _

7OU have apparently attempted. to cut

out the decoupling components,. but.
in doing so have overlooked the fact that
one of the resistances in the. circuit is the
load resistance, across which the A.V.C.-
voltage is developed. - Without this there-
RULES

‘We wish:to draw the reader’s attention to the
fact that the Queries Service is intended only
for the solution of problems or difficulties
arising fromr the construction” of receivers
described in'our-pages, from articles appearing
in’ our  pages, or on general wireless matters.
Weregret that we cannot, for obvious reasons—

(1) Supply circuit diagrams of complete

multi-valve receivers.

(2) Suggest alterations- or modifications of

receivers’ described in our. - contem-

__poraries: ~

(3) Suggest alterations or modifications to

commercial receivers.

(4) Answer queries over the telephone.

(5) Grant interviews:to querists.

A stamped addressed: envelope must be
enclosed for the reply. All sketches and
drawings which are sent to us should bear
the' name and-address of the sender;

Requests for Blueprints-must not be enclosed
with queries as they are- dealt with by a

separate department.

i Send your gueries to.the Editor, PRACTICAL WIRELESS,

George Newnes, Ltd., Tower' House, Sonthampton Street,

Strand, London, W.C.2. The Coupon must be enclosed
with every query. )
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i8 no voltage for application to the early
stages for volumre control purposes. The
resistance in question is that joined direct
from the diode to -earth and the.A.V.C.
line may then be taken as at present from
the diode. You may find, however, that it
will be nécessary to include one decoupler
for the LT. stage:

Condenser Discharge
I have made a. four-valve A.C. set and
enclose the wiring herewith. The* set
is perfectly good except for one small detail,.
and' that concerns thé switching, When
Iswitched on for the first time everything was-
good. I switched: off after a short period of
listening in order to place the chassis in the:
cabinet. = When I touched: the electrolytic
condenser on the mains side I got a shock.
I did.not trouble about this at the moment,.
but I have since found that if I switch: off:
for only two or three seconds and: then
switeh. on. there is a tremendous. hum. and_
distortion, but if the set is switched off
and left: for two.or three minutes it performs
perfectly when switched on again, Perhaps
youw can: explain: this. ”—E.. T. C. (St.
Albans), gl 1 -
WE' think- the' effects mentioned are
merely due to the method of connect-
ing your electrolytic condensers on the
mains side. These are correctly - joined
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on each side of the smoothing choke, but

‘we note'bhat you have connected the nega-.

tive side of these two condensers, direct to
the centre tap of the secondary winding_
instead of to earth (chassis). The onjoff
switch you hawe included: breaks the:centre
tap lead and thus the condensers' cannot
discharge in the usual way as they are
isolated when the set is< switched off.
Incidentelly, itis not usualto place a switch
in the H.T.— lead: and this is only included
in sets: of the communications type for
“send ” and “ receive.”” switching,-and it
is not necessary to use this switch in addition
to the ordinary onjoff switch in the mains
primary leads. We therefore suggest you~
ignore this section of your mulfi-switch
and connect H.T. negative (centre-tap)
direct to earth and this should cure your
trouble. Y

A.C. Hall-Mark 4
‘“1 have obtained a blueprint for this
receiver, but on applying to the firm you
recommend I am told thut the mains trans-:
former has been discontinued. I should he:
glad if you could give me full details of the
transformer so that I can obtain one else-
where or wind one myself. Also, where
could I obtain a substitute: for the mains
dropping resistance in the Universal Model
of this receiver ?>—C, P, (N.10).
THE transformer in question was designed
with two secondary windings, one
delivering 4 volts at 4 amps. for the four
valves, and the other 150 volts at 300 mA
for use with an H.T.10 rectifier.in a voltage-
doubler circuit. This rectifier is also dis-
continued but is replaced by:the H.T.17, of
similar characteristics. The voltage drop-
ping: resistance for the other model may
be obtained from Messrs. Bulgin.

REPLIES IN BRIEF

The following replies to queries are given in-
abbreviated form either because of non-compliance
with our rules, or becausethe pointraised is not of
general interest. 3

oo e et (e 11

M. J. R. (St. Albans). Several firms make thé type
of set mentioned. We suggest you write to Stratton
& Co., Ltd., of Eddystone Works, Bromsgrive Street,
Birmingham, 5," and the G.E.C., of Magnet House,
Kingsway, W.C.2. The latter firm make a special
set for'tropical use, whilst the former can supply
details of a_home-made receiver.

R. L. H. (Rawcliffe Bridge). We have not publistied
a design of the type you require. THere is one com-
mercial model, we believe, although. it is-not certain
at the moment that this is on sale in this country yet.

A. B. (Luton). The trouble may not be due to the
ratio but to L.F. instability. Try reversing the con-
nections to the secondary of one of the transformers,
and if this is unsuccessful decouple one of the stages.

L. J. T. (Harrow). We do not recommend the set
now as the valves are not obtainable.. With regard
to the other set the coil is not now obtainable, but
plug-in coils could he used. The transcoupler may be
obtained from Bulgin, type L.F.10, price 11s..6d. *

F. A. (Barrow-in-Furness). Messrs, Dubilier can
supply a component of the type mentioned, under
the name Fadover. The price is about 7s. 6d. We
do not know of an L.F. transformer with the ratio
mentioned, but a mains transformer with a 2.5 volt
secondary would give a ratio of 100 to 1, - Would this

suit in your case ¥ =
J. W. W. (Lewisham). Write to the Hon. See.,
E. A. Gibson, New Eltham Ratepayers’ Association
(SR}z;dio Section), 87, Montbelle Road, New Eltham,
B.9.. ;

T. W..Y. (York). We regret that we have no details
now available ~concerning the varticular speaker
mentioned.

A. S. B. (Luton). The trouble may be threshold
howl or some other form of instability, and is no doubt
due to the general design on the short-wave section,
We are unable to advise more deflnitely without a
circuit or other details.

P. N. (Barbourne). Write to the Recruiting Offiger.
R.AR., Air Ministry, Kingsway, W.C2. i

™ y-u-<n-u-n-n-n-«{.u-u.«m1-.~

-

The coupon on page iit of cover
must be- attached to every query.

- o H -
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Date of Issue.

CRYSTAL SETS.

Blueprints, 6d. each.
1937 Crystal Receiver ., 6o
The ““ Junior ”’ Crystal Set o

STRAIGHT SETS.
One-valve : Blueprints, 1s. each.
All-Wave Unipen (Pentode)
Berlmners One- vah (Foey &

The ““ Pyramid’ One- valver (HI'
Pen) % .

Two-valve : Blueprint, 1s.
The Signet Two (D & LF)

Three-valve : Blueprints, 1s. each.

Selectone Battery Three (D 2 LF
(Trans)) .

Sixty Slullmg Three (D 2 LF
(RC & Trauns)) .. A

Leader Three (SG, D, Po“) "

Summit Three (HI Pen, D, Pen)

All Pentode Three (HI Pen, D,
(Pen), Pen) ]

Hall-Mark Three (SG, D, Pow) .

Hall-Mark Cadet (D, LF, Pen (RC))

F.J. Camam’s Silver Souvenir (HF
Pen, D (Pen), Pen). (All Wave
Three)

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

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

Batterv All-Wave Three (D 2LF

(RC)) ~
The Monitor (HI‘ Pen, D Pen) »n
The Tutor Three (HF Pen D, Pen) -
The Centaur Three (SG, D P
I, J. Camm’s Record AlEWave

Three (HF Pen, D, Pen)

The *“Colt” All-Wave Three (D,

2 LF (RC & Trans))

The * Rapide” Stralght 3 (D
. 2 LF (RC & Trans)) ..
F. J. Camm’s Oracle All- Wave

Three (HF, Det., Pen) .

1938 ¢ Triband ”’ All Wave Three

(HF Pen, D, Pen)

F. J. Camm’s “ Sprlte Three

(H[‘ Pen, D, Tet)

The ** Hurncane ”? All- Wavc Three

(SG D (Pen), Pen) ..

F. J. Camm’s “Push-Button

Three (I Pen, D (Pen), Tet)

Four-valve : Blueprmts, 13. each
Sonotone Four (8G, b, L

Fury Four (2 8G, D, en)

Beta Universal Tour (SG D, LF

Cl. B)

Nucleon Clnss B Tour (SG D
(SG@), LT, Cl. B). .

Fury Four Super (SG SG D Pen)

Battery Hall-mark (HI‘ Pen,
D, Push- Pull) b

F. 7. Camm’s ‘ Limit ” All-Wave
Four (HF Pen, D, LT, P)

‘“Acme” All-Wave ¢4 (HI« Pen, D
(Pen), LT, CL B) 5

The “* Xdmiral”” Four (Hl" Pe
HT Pen, D, Pen (RO)). . aq

Mains Operated.

Two-valve : Blueprints, 1s. each.

A.C. Twin (D (Pen), Pen) 50

A.C.-D.C. Two (SG, Pow) -

Selectone A.C. Radlonram Two
(D, Pow)..

Three-valve : Blueprmts 1s. each.
Double-Diode-Triode ‘Three (HI
Pen, DDT, Ien).. od .
Db.C. Ace(S(x D, Pon) e
A.C- Three (SG, D, Pu\)
A.C. Leader (HF Pen, I’ow)
D.C. Premier (HF Pen, D Pu\)
Ubique (HY Pen, D(Pen) Pen). .
Armada Mains Three (HF Pen, D

Pcn
F.J. Camm‘s A.C. All-Wave Silver

Souvenir Three(HF Pen, D, Pen) 11.5.35

s All-Wave” A.C. Three (D, 2
LT (RCY). .

A.C. 1938 Sornotone. (HF Pen, bz 0
Pen, Westector, Pen) .

Mains Record All-Wave 3 (HF
Pen, D, Pen) o

Four-valve : Blueprints, Is. each.
A.C. Fury Tour (8G, 8G, D, Pen)
A.C. Fury Four 6uper(SG SG D,

Pen) b
A.C. Hall- Mark (HF Pen D,
Push-Pull) . 0o

Battery Operated.

KNo. of

Blueprint,

— PW71
27.8.38 PWoi
— PW31A
19.2.38 PWS5
27.8.38 PWO3
24.0.33 PW76
= PW10
— PW34A
22.5.87 PW35
— PW37
29.5.87 PW39
12.6.37 PW4l
16.3.85 PW48
3.4.33 PW49
s PWs51
= PW53
— PW55
= P61l
121.3.36 PW62
14.8.37 PW64
1.10.36 PW69
18.2.39 PW72
4.12.37 P82
8.8.37 PWi8
2.1.38 PWs4
26.3.38 PW87
<30.4.38 P89
3.9.38 PW92
1.5.87 PW4
8.5.37 PW11
- PWIT
— PW34B
— PW34C
= PW46
26.9.36 PWo7
12.2.38 PWS3
3.9.38 P90
= PW18
- PW3L
- PW19
o PW23
= PW25
= PW29
7.1.89 PW350
= PW35B
28.7.34 PW364
= PW38
PW50

= PW51
= PW50
- PW70
= PW20
= PW34D

Universal Hall-Mark (HF Pen, D

Push-Pull) _ PW47
SUPERHETS

Battery Sets : Blueprints, 1s. each'
£5 Supelhet(Three -valve) . .6.87 PW40
F.J. Camm’s 2-valve Superhet . — PW52
Mains Sets : Blueprints, 1s. each <
A.C. £ Superhet (Three-valve) . — PW43
D.C. £5 Superhet (Three-valve). , -— PW42
Universal £5 Superlet (Three-

valve) .. o — PW44
F.J. Camm’s A.C. Superhet L R PW59

F.J. Camm’s Universal £4 Super-
et 4 .. A3 e 44 — PW60
“* Qualitone ** Universal Four

16.1.37 PW73

;oulr‘-vll;I::O. Eogbﬁs:deglnlutlaprmt 1s. 6d.

ush Button attery Mode 7
Push Button 4 A.C. Mains Model }22‘10'38 LN |

_ SHORT-WAVE SETS., Battery Operated.
One-valve : Blueprint, 1s.
Simple S.W. One-valver.. . 23.12.39 PW8s
Two-valve : Blueprints, 1s, each
Midget Short-wave Two (D, Pen) —_ PW38A
The “Tleet” Short-wave Two

(D (HF Pen), Pen) 27.8.38 PWol
Three-valve : Blueprints, 1s. each
]hpenmenter s Short-wave Three 3

{8G, D, 30,7.38 PW304
The Prefect 8 (D 8 LF (RO and-

Trans)) R PWE3
The Band-Spread 8.W. Three

(HF Pen, D (Pen), Pen) .. 1.10.38 PW6s

I'Classified Advertisements

RECEIVERS, COMPONENTS AND
ACCESSORIES

OUTHERXN RADIO’S BARGAIXS.
LL GUARANTEED. POSTAGE EXTRA.
—Parcel of useful

5/ =~ _Condensers, Resistances, Volume Controls,
Wire, Circuits, ete. Value 25/-. 5/- per parcel.
. / —Service Man’s Compouent Kit. Electrolytic
~  Condensers, Volume Controls, Resistances,
Tubular, Miea, l’aper Condensers, Valve Holders, etc.
120 artlcles contamed in strong carrying case, 9% X
7" x 77, 15/- the Kit.
2] | —Smal} Trader’s Parcel of Components. 150
Articles comprising all types Condensers,
Valve Holders, Resistances, Chokes, Coils, Wire,
etc. Value 85/-. 21/- the parcel.
5 / —100 Wire-end Resistances, assorted capacities,
% and 1 watt, 5/- per 100.
ORMOI\D Loud- -speaker Units, 2/6; Crystal
Sets. 5’6 Westectors Type W2, 2/b Crystal
Cr\ stals, 6d. ; Marconi APTRY alves 9d.
‘or Instrument ‘Carrying Cases, ex
~ Government Stock; Wood, 9’ X 77 x 7 ) /-
SOUTHERN RADIO, 46 Llsle Street, London,
W.0. Gerrard 6653.

AUXHALL.—AIl goods previously advertised are
still available; send now for latest pricc list,
free.—Vauxhall Utilities, 163a, Strand, W.C.2.

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

Components, ‘comprising

Detectors, 2
—Too

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 Blueprlnt Number
indicates that the issue is out of pri

Yssues of Practical Wircless .. 4d Post Paid

Amateur Wireless .. 4d. ”» s

Wireless Magazine 1/

The index letters which precede the Blueprlnt
Number indicates the periodical in which the descrip-
tion appears : us P.W, refers to PRACTICAL
WIRELESS. A w t:o Amateur Wireless. W.M.
Wireless Magarine.

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

PORTABLES
Three-valve : Blueprints, 1s. each.
F. J. Camm’s ELF Three-valve

Portable (HF Pen, D, Pen) .. — PWG5
Parvo 1'1\ weight Mldoet Portable

(8G, D Pen) .. 3.6.39 PW77
Four-valve Blueprint, 1s
“Imp”’ Portable 4 (D LF, LT,

{Pen)) .. .. 19.3.38 PW86

MISOELLANEOUS.

Blueprint, 1s.
S.W. Convcrter-Adupter (1 valve) — PW4SA

AMATEUR WIRELESS AND WIRELESS MAGAZINE
CRYSTAL SETS.
Blueprints, 6d. each:

Four-station Crystal Set.. 23.7.38 AW427
1934 Crystal Set . . r " AW444
150-mile Crystal Sct = g — AW450
STRAIGHT SETS.” Battery Operated.

One-valve : Blueprint, 1s.

B.B.C. Specml One-valver ) = AW3S7
* Two-valve : Blueprints, 1s. each.

Melody Ranger Two (D Trans.)., — AW388
Full- volume Two (SG, det, I’en) — AW392
Lucerne Minor (D, Pen).. — AW426
A Modern Two-valver o WHM409

There’s

MONEY FOR YOU

in Radio

Hundreds of men who are now in well-paid
positions as Radio:Engineers, owe wll their success
to our training. Many others are carning 'good
money in their spare time.

What they have done, you can do. Start now to
prepare yoursclf for a successful radio career. |
LOOK TO YOUR FUTURE. Even if you are
satisfied-with your present position, you cannot be
sure of your future. ‘Safeguard yourself against
wmisfortune by becoming a Qualified Radio Engineer.
STUDY AT HOME. Send at once for details
of our Home-Study Radio Engineering Courses
and learn how to earn more money.

T. & C. RADIO COLLEGE,
Fairfax House (P.W.),
High Holborn, London, W.C.1.

RANSFORMERS for L.T. Rectiflers for charging
and safety, 12-volt lighting, from  12/6.—
Thompsons, 176, Greenwich High Road, S.E.10.

cOULPHONE RADIO, 22, Grimshaw Lane, Orm-
skirk. Collaro A.C. Gramophone Motors, 12in.
turntable, 25/-. and Portable Receivers.
11d. stamp list.

BANKR-UPT BARGAINS.
receivers of all types.
| Please state requirements.
valve in stock. Service goods.
Avenue, Brighton.

Midget

Good stock of mew
Keenest possible prices.
Practically every type of
Butlin, 6, St'mford

CABINETS
CABINET for Every
URPLUS Cabinets from noted makers under cost

of manufacture.
ADIOGRAM Cabinets from 30/-.

Radio Purpose.

UNDRILLED table, console and loudspeaker
cabinets from 4/6.
NSPECTION Invited.
. L. Smith and Co., Ltd, 289, Edgware Road,
W.2. Tel.: Pad. 5891

MORSE TRAINING

IRELESS CODE COURSES. ‘ Book of Facts ™
Free.—Candler System Co. (L.0.), 121, Kings-
London, W.C.2.

way,

CONMMUNICATION RECEIVERS

HE famous HALLICRAFTER SX23, released by

the makers only in July, 1939, cam still be
supplied by Webb’s Radio at

PRE-WAR PRICES.

We fortunately had good supplies delivered in August,

NO price increase on present stock of this model only,

£33 10s., H.P. terms available. Write for descriptive

_ booklet. P W ebb’s Radio, 14, Soho Street, London,
W.1. 'Phone: Gerrard 2089,

RADIO MAP AND GLOBE

WEBB S RADIO MAYP of the World enables you to

locate any station heard. Size 40” by 80”7
2-colour heavy Art PaPer, 4{6. Linited supply on
Linen, 10/6. WEBEB'S RADIO GLOBY-—superb
12” full-colour model. Radlo prefixes, zones, etc.
Heavy oxydised mount. Post Paid, 27/6.—Webb's
Radio, 14, Solho Street, London, W.1, °’Phone:
Gerrard 2089. :

MORSE EQUIPMENT

) FULL range of Transmitting Keys, Practice Sets,

Oscillators, Recorders and other Radio Telegraph
Apparatus, designed and manufactured by T
MeElroy, World‘s Champion Telegnphlst Sole dis-
tributors: Webb's Radio, 14, Solho Street, London,
W.1. ’Phione: Gerrard 2089.
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LITERATURE

LEW EDITION, Ameriean Amateur Relay League
Handbook, 500 pages of upsto-the-minute |
‘technieal information,. 7/-, post free. 1940 JONES
Handbook ; approximately 700 pages dealing with
every aspect of Short-wave Radio, 5/6, post free.—
“WebDb's Radio, 14, Sohe St., Tondon, W.1. ’Phone: |
Gervard 2039, ]

NEW CHASSIS

RMSTRONG €O. recommending the following |
economically priced Radio Chassis for good

quality reproduction.
ARMSFRONG  Model AW38.—S-valve All-wave
Radio-gramn chassis, incorporating the latest circuit,
ineluding 6 watts push-pull cutput. Price £3/3/0 + |.
5% war increase.
Armstrong Co, have amany other models of cqual
interest, please write-for catalogue.
Armstrong Manufacturing Co.. Warlters Rd., Holleway,
LEondon, N.5.

LOUDSPEAKER REPAIRS

OUDSPEAKER repairs, British, Ameriean, :ﬁly

- malke. 24-hour servive. woderate prices.—
Sinclair  Speakers, . Pulteney Terrace, Copenhagen
street, London, N.1.

Cones/coils

REPAH{S to moving coil speakers.:
fitted or rewound. Kields altered or wound
Prices quoted. including eliminators. Pick-ups and
apeaker transformers rewound. 4/6. Trade invited.
uaranteed satisfachion Prompt service.

L:S. Repair Service, 5, Batham Grove, London, S.W.12.
Battersea 1321,

NEW LOUDSPEAKERS

3. OOO SPEATERS from 6/6 eachi. P.M. and
3 energized 4in. to Tin.. inclwling several
Epoeh 18in.—Sincluiv Speakers, Pulteney Terrace,
Eupenhagen Street, London, N.1, [

COMPONENTS FOR -SALE

} b
Special Offer of Record Auto-Changer Units for A.C.
Mains by finous manufueturer. Play 8 records.
Latest. type Maguetic Piek-up, Auto-stop, Start
‘and Rejector. Limited number only at £4/19,6,
Carriage Paid,
Special Offer of Dual Raaige Screened Coils
by~ well-known manufacturer.  Aerinl or H.F.
coil.  Accurately matched sunitable Band-Pass. '

Medium and long-wave operation. Conmplete
with full diagraas, 2/9 each.

PREMIER SHORT-WAVE KITS

for OVERSEAS NEWS

Lncorporating the Premier 3-Band 8.W. Coil. 11-86
Metres without ¢oil changing, Eael Kit is complete § |
with all compounents, diagrams and 2-voit. valves.
3-Band S.W. 1-Valve Kit, 14/9. 3-Band S.W. 2-
Valve. Kit, 22/6.

DE LUXE S.W. KITS
Complete to the last detail, includingall Valves and
colls, wiring diamrams and hieid instructions for |
bhuilding and working. Each Kit is supplied with a
steel-Chassis and Panel and uses plug-in Coils to
tune from 13 to 170 nretres. A

1 Valve Short-Wave Receiver or Adaptor Kit 20 -
1 Vaive Short- Wave Superhet Converter Kit .. 23/~
1 Valve Short-Wave A.C. Superhet Converter
Kitsr % ¥ 13 i 2609
2 Vaive Short-Wave Receiver Kit .. . 29/
3 Valve Short-Wave Screen Grid and Pentode
Kit .. = o % 4 5
REPLACEMENT VALVES FOR ALL SETS
EUROPA MAINS VALVES. L v.. A.C. Types,

AC./H.L., AGC./L., A.C.S.G6, A.C./V.-MS.G.,
A.C./H.P., . H.P. (5-pin), all 5/3 each.
A A.C.;Pens-

/6 § A.C./P.X.4, 7/3 ; Oct. Freq. Ghangers,
| Double Diode Triodes, 7,6 ; 350 v. F.W.
Rect., 56 ; 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.
ch

.C./H V.

C./HP., AGC/V.H.P. (T-pin), 7/6;
H., 7

6

l
.
3

0 -

gers, 7,6 cach, Full and Hali-wave Rectifiers,

Sf RAP your H.T. hattery with Mallory vibrator |
| converter. 6/12v. 150v., 30m.a., 18/v; Jisted
5[50.  Or Genewotor, 12v.. 250v,. 5Una., 25/-.
Postage 1/3-—Jerotautical Radio, 47, River Road,
Laktlelianpton.

TECHNICAL PUBLICATIONS

568 AMATEUR RADIO HANDBOOR, 300 |
bages, 3<., Dby post.—16, Ashridge Gardens,:
London, N.13.

MISCELLANEOUS
RINTING.—1,000 Billheads 3s. 9d.; Memos,
Cands, ete. Samples free.—Creteway Press,

24, Buxted. Sussex.

LL kinds of 8.W. WirclessPaits, Coils. Condensers,
ete.  Owner catled up.—Duffy, 21, Keats Way, |
#ireenford, Middx.

i

This
shows

wnigue  Handbook
the _easy way 1o
seeare A .M.TI.C.B.,
A M.IMech E.,AMIE.E.,
AMIARE., AM.IW.T.,
-AM.IRE., and similarsualifca-
WE GUARANTEE-'NO ASS-NO
Details- are. given of over 150 -Diploma
Mech.,” Eléc., |
4 Motor.,” Aero, Radio and Television En-
4 gineering;” Building, Government Employ-
. ment. etc. Write for ihis enlightening Handbook
3 fo-day FREE aud post free. -

§ British lustitute of Engineering _ Technology;
409, Shakespeare House. 17, 18, 19. Stratford Pi,, W.1

tions.
FEE." -
Canrsos In all branches of Cividl,

1 EEDL8 0

FREE ADVICE BUREAU

.~ COUPON

‘this ‘eauporr is available unlil Magh 2nd,
2040, amd must n%coiupauy all “Quieries and
ints.

6,6 each. 3

TRIAD HIGH-GRADE ‘U.S.A. VALVES, all types
in stock, Standard ‘tubes, 5/6 eacl. Oclal Base
tubes,- 6,6 eacl, (

PREMIER -BATTERY CHARGERS foi A.C.
Mains.  Westinghouse Rectification complete aml
ready for use. Yo charge 2'volts at § amp., 11/9 ;
6 volls at § amp., 198/-; 6 volts at T sunp., 226 :
12 volts.at 1 amp., 246 ; 6 volts at 2 awps., 37.6.
PREMIER 1940 HIGH FIDELITY

AMPLIFIER KITS
Each Kit is complate withL ready-dr.illed

I v <. |
matched valves and full nia’grams and
instructions.

Completely

Kit of parts Wired and

E with valves, Tested.
4-watt 8.C. Amylitier —£2 - 6 - 6 £3-4-0
4-waft A.C/D.C £2 - 6-6 £3-4-0
G-waft A.(. n £6- 2-6 £7-0-0
Slowatt AC/D.C.,, £5- 5-0 £6 -2-6
5-watt A.C. £6- 14 -0 £8 -2-6

Black ('rm-klé'Sleel Cabinet 15/- extra.
PREMIER sShort-Wave Cpudensers
coustruetion, with Trolitul insubiion,
1/9; 25_mmf. 1,105 40 wmml, 2-;
2131 160 wamt, 2.7 250 wmmf, 2,11,

PREMIER SHORT-WAVE GOILS, + and 6-pin
fvpes. 13-26; 22:47, 41-44, 78-170 metres. 2/- eacl),
withh cienit. Npecial set of SOW. Cojls, 14-150
molres. 4’9 set, with cirenit.  Premier 3-haml
SV coill 11-25, 19-48, "38-86 wetres. — Suitalile
ANy type cireaif, 2/11.

Coil Formers, L and G-pin, plain or threaded,
1/2 cach.

UTILITY Micro Cursar Dials.
Ratios. 4/3.

Orders 5/- and over sent Post t'ree,
please”add 6d. postage,

all-lirass
15 manf.
100 i,

Direct and 100 % 1

Under 5/-

{ 'YOU MUST HAVE A
PREMIER - 1940 CATALOGUE

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

ALL POST ORDERS TO : Jubilee Works, 167,
Lower Clapton Read, London, E.b.. dunkerst 4723
CALLERS T0O: Jubilee Works, -or our NEW

PREMISES,” 169, FLEET STREET, E.C.4.
Lentral 833

o4 20 001 SR 18 5o gt v0 01,
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REGEIVERS, COMPONENTS AND
ACCESSORIES

-AMAZING OFFER: 5-Valve A.€. All-Veave Supex-

het, Chassis. Latest Muillard Valves: ‘LIL4.B.,
V.PAB. T.D.D.4, PEN AL, LW.4350V. Ranges:
Short Wave 16-48 eétres. Med. Wave 200-560)

‘metres. Long Wave 800-2,200 metres.

Size of Chassis, 1417 long, 71" decp; Height overal}
247, Control Tuning at side, Volume on,oll at side,
Wave Change. Provision for Piel-up. Cowmplete
Svith Valves and Inobs, £8/17/6. Special Speaker,
1,500 Ohms Pield, 10:6.

RICE-KELLOGG SENIOR 127 Moving Cail Speakers,
20 watts, 1,080 ghms. 11 ohims Speech Coil.  Without
Speceh Trapsforiner, 32 6 ; with Transformer tappest
3.000 ohms andl 7,000 oluns, 35/-,

GRAMPIAN 10" 10 watt, 2,500 ohm Energised
Speaker. Heavy Cast Frame .. 5 15/- each

With heavy-luty Pentede Speech Transtormer
17 6 eaeh

| Heavy-duty Speech 1ramsformers, Pentode Matching

211 each

1,6 each

PLESSEY 2-pang Straizht Condensers ..
1 o HE 5 2/- each

Ditto, 3-gang
POLAR 100.000 Volume Controls, with 3.P. Switeh

16 cagh
250.000 ohm, 500,000 ohm and | meg., and =ame value

less swit¢h 3 each
2,500 ohm Vield Coils . 0% § 9d. each
L -(One) gross Assarted Resistauces 5/ per gross

Metal Chassis Drilled 157 x 67 x 13” and 112" x 87 x 2§7
1.6 each

Push Back Wire .. da 2yds. 1-
ROLA P.M. Speakelrs, latest type 7lin. Cone with
Pentode Transformer S Boxed 14.6 each

Clock-faced Dials, 5” x 33, with printed 3-wave seale
Qx-Copper Escutehcons and Glass 3,6 each
Ditto, less Lscutcheons e 2.8 each
Horizontal dials, with plain seale 7% x 317 aud poiater

- 1,- ®ach
PLESSEY Maius Iransformers, 332-0-330: 90 m.a.
4v., 2.5 amps., $v. G amps. %4 g 86 eaeh

FILAMENT TRANSFORMERS, indut 200-230 vohs,
output 4 volts 4 amps., 4 volts 6 amps, .. 411 each

G.E.C. Maing  Tramsfurmer.  Aieriean windings,

- 350-0-350 volts. 65 m.a., 5 volis 2 amps,, 6.3 volts 2.3

amps,” Suitable for replacemeuts in +.E.C. medels
56 each
24 mifld. Con fype Electrolyties, 450 volts working
1~ ecach

CHASSIS 3ounring Yalve Hoiders, Ameriean. 4-, 3, -

and 7-pin. 4d. cach. Octals 6d. each. Loctals 108 each.

T=pin Jnglish type, 3d. eacl.

POLAR N.S.F. 1 wabt resistances, 4d. each, 3/9 duzen.

Al sizes up to 2 mes.

WEARITE MAINS TRANSFORMERS, R.C.5. fype.

350-0-350 v. 80 m.a., 5 valts 2 awps. €3 volts b g
i " 6:11 gach

Type RaC.+ 500-0-500 v. 150 mea. 4 vOlta 2 amp

4 volts 2 amps. L volts 2.5 amps, 4 volts 510 amps,

21 - each
Type R.C.2. 350-0-350 v. 120 ma.. 4 v, 2.3 AP,
4w 4 amps = =5 » > 12 & each
Type R.C.I. 259-0-230 v. 80 m.a., 4 v. 2.5 amps.,
4 v, $amps. - . o = ’, 9 11 each
WEARITE 110 kfc I.F. Transformers .. 1, - each
| AMERICAN (.18, Volume Coutrols, linest nade,
divided spindies, length 2tin. with ~witch, 24
5.000; 10,000, 25,400, 100,000, 236,000, 300000 31
L meg. b g o o 26 cach
Wire-wound 5 watt (less switeh); 2,000, 5,000, kO
20,000 25.000 ohins a 0, 4 2 - each
B.L. Wire-end type, Bias Blectrolvtics,
a0 mifil. 12 »oits ., g3 p, +:6 nanh
S0 mfd. 30 volis 2.« each

E to U.1, 5d. each, 4,9 dozen.
' Volume GControls, 1,000 oluns, with switeh.

Tubular Wire-end nen-inductive Dpaper,fall sizes up

1.3 eindy
PLESSEY Fuergised Speakers, §in. Cone, R.300 qwm}
1,500 ol field || 55 o 5.11 carh

BATTERY ontput Pentodes, well-known make
p 3,11 eaeh

BATTERY Doulle Diode’ Triode, wellrRiown inake

36 ench

RAYTHEON Dirst-gzrade Valves, lavgest stockits, ail
types In stock, dncluding tHass Serips. (lass Outal
Series, Metal sSeries, Bantoin Series. Single-ended
Metad Sevies, amd Hesistanee ‘I'ibos all at most con-
petitive prices; sest for Valve Lists. Please write
your address in htvels taf ters. 3 ;
All Or@ers Mast Inchirde Snticient Postaon ro Covey.
Hours ol Business:  aan.—6 p.au. Weekdays., Satur:
days 9 aane——1 poan. 5

RADIO GLEARANGE, LTD., 63, High Holbosn, London,
W.C1. TELEPHONE :- HOLborn 4631,
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OVER

3,000 PAGES

of Exclusive, Practical
Information.

OVER

2,500
Action Photographs,
Plans, Tables and Cal-

culations.

STUDY the information contained in this great new work and you will add

considerably to your earning capacity in the electrical engineering world ! SPECIAL
COMPLETE ELECTRICAL ENGINEERING is offered to you at a price you can CHAR]; CAISEI
afford to pay. It is a complete library—a ready reference to the thousand and one contiining 48 IhYaHeas
applications of present-day electrical engineering. lts contents are absolutely
comprehensive and deal with everything you can possibly want to know—from TWO YEARS
Electrical Power Supply to Talking Picture Equipment ; from the Wiring of Modern ELECTRICAL
Flats to Electrical Timing Instruments ; from Emergency Storage-Battery Systems POSTAL ADVISORY
to Testing Electrical Machinery ; from Lift Operation and Control to Garage SERVICE

_Electrical Testing Equipment ; from Time Switches and Time-Delay Devices to
Electrical Welding Plant ; from Refrigeration to Electric Meters and Cookers, etc.
It is impossible in this space to include details of the 160 Sections, but the special
brochure which is yours for the asking—and without obligation to purchase—will
show you that COMPLETE ELECTRICAL ENGINEERING is the very work you have
been looking for. - It can be yours withina few days ! ; Copegely

The Electrical
Engineers' Pocket
Book presented to

every
purchaser,

A Few of the Many
Testimonials Received

Valuable Information

** | cannot refrain from congrat-
ulating you. ... The valuable in-
formation is given in simple
language, which achieves its aim
far better than if it had been
‘written in what | would call a
‘high-brow fashion.”—J. «. P. P.
(Hulb).

Meets Requirements
“ COMPLETE - ELECTRICAL
ENGINEERING is just the book

S 1d 2 o W05-4d

| have been looking for. 1 am = Lieeeon 54
‘pleased to say that it meets my
rl?equirements admirably.”'— POST THIS COUPON NOW!

C.'B. (Colindale, NW.9). -
HOME LIBRARY BOOK COMPANY

(George Newes, Ltd.)

Electrical Education ‘
Tower House, Southampton Street, London, W.C.2.

| have gained much pleasure
and most valuable ~ education
from reading COMPLETE
ELECTRICAL ENGINEERING. It
has already repaid-me its cost:”—
T. A. (Southport).

Please send me, without “any obligation t hasz, full
pagticylats of COMPLETE ELECTRICAL ENGINEERING
and details of how I may obtain this work for a small initial
subscription,

Most Helpful .

“ As a works engineeer |-have
found COMPLETE ELECTRICAL
ENGINEERING most helpful and
interesting.”’—G. C. (Lough-
borough).
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