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LA m WANT THE BEST SHORT WAVE SETS or COMPONENT

lact whcr‘cver utter xclmlulul\' and the highest efficiency is

“ Eddystone ” prcducts are made for outstanding per-
formance. They arg used by the I° fighting Services—have
1 been employedin Arclic and Tropical Bxpeditions—in
essential Eddystone” nsu\e\l YOU, too, will obtalo the

! Best resuits il you insist ua® Fdﬂysmm Dosotlo-day.

_V.LONDOH SERVIGE WEBB‘S RADIO 14, SOHO STREET W, 58, VICTORIA ST, 8T. ALBANS. BIRMINGHAM SERVICE: WEBB'S RADID, 41, CARRS LANE.
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Are
we

downhearted?

NO. We're having our troubles the same as

you are, but we’re overcoming them as fast
as they arise—and before they arise whenever
possible. So this announcement is just to say
that we’re still here, stjll very active indeed
and still (in our humble opinion) giving the

finest value in condensers and resistances to-day,

DUBILIER CONDENSER CO, (1925) LTD,,

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

= C.R.C.157

April 1'3-Nw,' 1940

Specified for the

For -the above instructive receiver, you need
two of this model.  They are built in an
PRECISION . exceptionally rigid frame of hard brass with
INSTRUMENTS. picicel plate  finish. The vanes are of heavy
gauge hard aluminium. Ball bearing rotor,

standard J.B. insulation of stator ensures high .

efficiency. PRICE 5/6 each.
3 KNOB DIAL I/- each.

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

spindle is insulated. PRICE 4/6

From all dealers; if slightest difficul ity
in obtaining locally send P.O. direct (o us..
*

 The Sign of For over 18 years our laboratory and factory

PRECISION staff of expert technicians and highly skilled
INSTRUMENTS. ™Mechanics have designed and produced the
famous J.B. Precision Condensers and Tuning
Units, which are consistently specified hy
* Practical Wireless.”’

JACKSON BROS. (London) LTD.
72, ST. THOMAS STREET, LONDON, S.E.1

“STUDENT'S” THREE

THE J.B. POPULAR LOG (Model [038).

& h

CHOSEN AND SPECIFIED
FORTHE “STUDENT'S” THREE

YOU may construct veur “ Student’s” Three with meticzlous care

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

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

At any good radio dealers

If you huve any difficelty apply :

ERICSSON TELEPHONES, LTD,

22, Linceln's Inn Fields, Londen, W.6.2.
Tel.; HOLburi G935,

'SUPER SENSITIVE

TELEPHONES

Shoe
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ROUND THE WORLD OF WIRELESS

Presentation Offer of “The
Radic Training Manual”

{X page 89 of this issue appear debails
af our latest boolkk offer which will be of
vital interest to all those who wish to enter
radio as.a career.as wedl as to those who wish
to obtain a sound knowledge of the funda-
mentals of radio. In spite of rising paper
cbsts azd inereases dn production costs
generally, this new worl is being offered at
the extremely low price of 2s. and only
4 coupons cut from consecmtive issues.
Obviansly, 1% is necessary for you to reserve
a copy at-once. Turn to page 108 and fill in
and post the reservation form to us now.

Radio Careers

‘§X 7E have been dealing recently with the
question of radio as a career, and it

is ‘obyvious that even more readers are now . |

seviously egnsidering taking up some form
of emplovament fir this direction. TUnfor-
funately, 1t is not possible to give every
detail regarding this subject, and such
itemns as salaries to be expected, and pros-
pects in various branches cannot be given.
The main item is that of fitness for-the
- branch of the occupation which it is decided
to take up, and many readers find that
they haye forgotten some of the earlier
pringiples which they may mneed should
they have to pass a test. Accordingly, we
give in “this issme certain further data
relative to the stubject, and also deal with
the question of takimg up * free-lance ”’
work as a career, whilst am anmouncement
will -be found concerning a wuseful hook
which has heen prepared to “deal more
fully with the subject. “The Radio Tn-
gineer’s Notebook” ‘will be found of the
utmoest walue in providing a readily avail-
able table of all the more essential data
which is needed in radio research work,
while for those ‘who.wish to huild ‘a simple
set for the purpose of experimental work
will find the “Student’s Three” deseribed
in this isswe a further valuable assct in
this connection. In -subﬂequent%issues we
shall cower fuvfher phases of the subiect.
1

A Fribute to Leslie Heward

IR ADRJAN BOULT is to go —to
Birmingkam on April 14th 40 conduct

the City of Birmingham Emergency Or-
chestra in a special concert orgamised. as 4
tribute to Leslie Heward, who has been
conductor of the City of Birmingham
Orchestra for ten years, The fivst pgat-—
~including the Brahms No. 4 Symphony—
will be broadcast. Mr. Hewmrd was s
pupil of Dr. Boult at the Royal Callege of

Music. and succeeded him as vonductor of.

“the City of Birminghem Orchestra. He

conducted the Capetowrt Orchestra for
three years.

Songs and Stories of the

Scottish Clans

HELEN DREVER’'S =series of pro-
] grammes for Children’s Heur, re-
calling the stirfing histovies of the Scottish
clang, brings on April 15th stories of Clan

Carl Carlisle, whose *“ Evening with the Stars™’
impressionist acl is creating a sensalion.

Douglag. The most famous of these is the
story of the good Lord James, who sét cut
with » silver casleet bearing the heart of
King Robert the Bruce to fight in the Holy
Land agaimst the Saracens. Wounded in
battle and sore-pressed, he hurled the
casket forward into the thickest- of the
fight, crying: “ Lead on, brave heart, as
thou wert wont! - Douglas will- follow
thee or die !’ There are also stories of the
part played by the Douglas family at the
Battle of Otterburn, which in Ingland is
¢alled Chevy Chase. Among the songs
connected with the name ave the old Reot-

tish tune, “ Ca’ the yowes to the knowes,”

and the Border ballad, *“ O waly, waly, up
the bank.”’ -

Radio Exports

T*HE General Electric Co., Ltd., reports
. that as vadio receivers can now bhe
exported without a special export licence,
particularly profitab.e business is being
obtained. The pra otj%(e this company males
of ensuring thatr all the apparatus sent
abroad is subjected to exhaustive tests
under conditions reproducing those of the
climate to which they are consigned is
also beginning to bear truit, The reliability
and high performance of the sets are, in fact,
establishing a valuable reputation

Comforts for Members of
His Majesty’s Forces

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

For sailors: The Roval Navvy War
Comforts’ Committee, Admiralty; White-
hall, London, S.1V.1.

For soldiers: Army Comforts, 12, St.
Mary’s Butts, Reading, Perks.

For airmen: The Roval Air Torce
Comforts - Committee, Air  Ministiy
Bevkeley Square House, Berkeley Square,
London, W.1.

Bditorial and Advertisement Offices: $
“ Practical Wireless,”” George Newnes, Ltd., ¢
Tower House, Southampton Street, Strand, !
W.C.2. ’Phone : Temple Bar 4363. 1

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

The Lditor willbe pleased to consider articles of n

ractical  natwr~  suituble  for publication. in
PRACTICAT WIRELESS.  Sueh articles should he
writieir on one side.of the puper only, and showld
contain the nome and uddress of the sender. Whilst
the Editor does not hold Iiimself rexponsible for
manuxcripts, every effort will be made to relurn
them if o stumped und oddressed envelope s
enclosed.  All corvespondence intended for the i
B itoyshould be adilrersed : T'he Editor, PRACTICAL
WIRELESS, Georpe” Newnes. Iitd,, Tower House,
Southampton Street, Strand, V.C.2.

OQwing to the rapid progress in the design of
wireless appuratus ond to our efforts to keep our
readers 1 touch withthe lutest develomnen’s. we give
no wrranly thel appergtus deseribed in our
coluins is not the sudject of letters patent.

Copyright in all drocings, photoyraphs and
amicles published in PRACTICAL WIRELESS ig
specifieally reserved throughout the eountries signa- *
:tory to the Derne Convention and the U.S.A. :
I Ieproduetions or 4witutions of awy of these ave
¢ therefore expressly forbidden. PRACTICAL WIRE- i
+ LESS incorporates ** Amateur Wireless.”
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FOR THE NEW READER

T would be difficult tofind anotherindustry
the progress of which has been so closely
connected with, and in fact dependent
upon, the activities of the thousands of
amateurs throughout the whole world as
that concerned with the production of radjo
and allied apparatus. Keen experimenters
in practically every nation have made some
contribution to the development of the.
science or its practical application, and while
America, by virtue of her great population,
can most certainly claim to have the largest
band of active amateurs, it must not be
overlooked that Great Britain contributes,
in no small way, valuable assistance to the
general furtherance of the science by her
smaller, but by no means less active, band
of very keen amateurs. '
It is quite possible that a casual reader of
this journal would make some remark to the
effect that he did not_realise that such
interest existed in constructional radio work
these days. In fact, it is no uncommon
thing to hear non-readeis express their
amazement that such activities do still.
flourish and ivariably they ask “ But
what can the amateurs do? ... ete., etc.”
This lack of understanding may seem very
sirange to those of us who are actively
engaged with the hobby, but perhaps some
allowance should be made, as I do not think
t would be any exaggeration to say that
quite a number of readers of PracTicarn
WirELESS do not realise to the full the vast
number of amatewrs, in this country alone,
who are coutinuously seeking to improve
existing designs and apparatus. In normal
peace-time, each week brings fresh recruits
to the army of enthusiasts, and strange as it
will no doubt seem to many, during the last
six months the numbers have increased by
leaps and bounds. 5

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

How to Start

One thing which is continually arisifig
in the many hundreds of letters received
by the Editor from those taking up radio is
the question “ Which is the best way to
start 7 As it is not possible to give a
general answer to that question, it is hoped
that the remarks which follow will help all
interested to obtain a reasonable idea of
how to commence their activities.

The first point to be considered is whether
one is contemplating taking up the subject
purely as a hobby or whether they have in
mind making it their livelihood.  If it is to
be for the former, then two queries arise :
there is the censtructional side and there is

also the techniecal side to be considered. -

Although it is always desirable to try and
combine both, within the limits which will
allow the ubmost satisfaction to he obtained
from the subjects, it is not uncommon to

find-that some readers have a distinct fancy -

or tendency to one or the other, therefore it is
best to try and map out the ground you wish
to cover, making the planssufliciently flexible
to. permit modification as time goes on.

As a hobby, and for the veriest beginuer, ,

I would strongly suggest a little reading
about the fundamental: principles of radio.
Theve are many good texthooks on the

[ ) G 1) ) | - )| <D ) -} I P ) ) G Y
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a Start in Radial

market,~ as tlie advertisements in this
journal will show, but it is not advisable to
delve too deeply into matters theoretical
without . cairying out sufficient practical
work to enable such theories to be put into
prattice. For example, before swﬁtting up
electrical laws, the function of valves and
complicated circuits, get a sound idea of
electro-magnetic waves, inductance,
capaeity, frequeney and tuning and then

Outline of the Best
: Methods to Adopt in
!Taking Up Radio as a
’ Serious Hobby

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

After a reasonable amount of time with
receivers of this type, during which further
reading has been taking place, one can
advance to circuits using a single valve,
either in the form of an L.F. amplifier to
increase the strength of the signals received
by the crystal set or as a separate one-valve
receiver. When the latter stage has been
reached, endless experiments can be carried
out; in fact, it is amazing the results which

can be achieved with a good one-valver

in conjunction with an aerial and egrth
system of ressonable efficiency and a
reliable pair of headphones. Don’t be too
anxious to rush on to larger receivers ; use
the one-valver to its utmost so that you
becomo quite familiar with different types
of single-valve circuits, tuning, reaction,
and all the many little—but important—
items with which they are so closely assa-
ciated. Remember, that it is a far greater
achievement and, incidentally, a fine proof
of the efficiency of a circuit, to get zood
results from remote stations with a one or

WORKSHOP
CALCULATIONS
TABLES AND
FORMULA

By F. J. CAMM

36

or by post 3/10 from
GEORGE NEWNES, LTD.,

Tower House, Southampton St
London, W.C.2
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a two-valver than with an elaborate multi-
valve outfit. Twiddling a couple of knobs
on a powerful commercial superhet rveceiver
will not prove very instructive so far as
the theory of radio is concerned.

With all the work undertaken, it is
absolutely essential for one to observe and
record the various things that happen
which are not already familiar. Tf vou
cannot account for them, and if your
veference books fail to make the’ matter
clear, then get in touch with another enthu-
slast o1, better still, your local radio club. -

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

Technically Inclined

For those whose interest is more in the
technical side of radio, namely, design and
~reseatch, more bookwork is -absolutely
essential, though a ocertain amount “of
practical work must be undertaken, if only
to prove technical points.
~ The subjects to be covered will, of course,
depend to a great extent upon the individual,
but if a thorough knowledge of thoe science
—s0 far as the amateur and his work are
concerned—is required, then the following
subjects should be covered. Rleetricity
(D.C. and A.C.), electro-magnetism, high-
frequency oscillatory currents and’ circuits,
valve operation and charvacteristics. An
elementary knowledge of mathematies will,
of course, be very desirable. The list given
above might seem rather stiff, but whether
that is so or not depends on how far
into the various subjects one explores. The
true technieally-minded vperson usually
wants to go deeper and deeper into matters
as his interest is aroused.

Livelihood

If one is about to take up radio as a
career, then the subject must be approached
from rather a different angle, but it should
be appreciated that one’s progress is bound
to be much easier if the varied experience
of a Lkeen amateur experimenter has
already been gained. An examination of
the personnel of practically cvery branch
of the radio industry will reveal the henetit
of amateur training. g

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

First, of all,. secure a thorough worliing
knowledge of the subject. If possible, under-
take a récognised course of training, either
In person or by correspondence, and at the
same time gain as much knowledge as yau
can about various circuits and as many
different types of receiver as facilities
‘permit. Acquire a Set of decent reference
hooks and record your own observations,
and above all, keep your knowledge right
up to date by means of Pracricar, WIRELESS
and trade papers.  Two or three meters
and a small set of tools are, of coulse,
absolutely essential, and when purchasing
the meters do have sufficient patience to
wait until funds permit obtaining really
good instruments, :

s
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Further “Details of Careers which are Open in the Radio Industry

LTHOUGH we have dealt in previous
issues with the guestion of a career

gl in radio, for the benefit of mneiw
readers 4t may bnefly be repeated that
theve are domens of different spheres which
- max. be found in this particular bramch of
industry.  The ‘Services bave, of course,
in view of the present eonditions, claimed
first call on radio techriciams, and the Royal
Alr Force- is mndoubtedly in the forefront
- the employmenft. of radiomen in all
branthes, Althomgh the infantry.and Navy
also make use «of radiomen, these are in
the main not in the same categories as the
R.AF. men. In peace time the Air Force
had a branch of radio and the men e
either radio operaters or simply service-
men. In many cases, and this applies
alse to the other branches-of the Services,

the operator was expected to keep his-

apparatus in good order, although major
repairs might be attended to by specialists.

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

and in the Services
Special Courses
In all branches of the Services it is not
expected that a man will come tresh from
civilian life and be able to service or
maintain the apparatus which he vdll find
in use. A course of instraction is onc of
the preliminaries so that he will hecome
familiarised with the special apparatus
which is called for undev war conditions.
Aithough the broad principles arc identical
in all radio equipment, it is obvious that
apparatus required, for instance, for two-
way communication in a modern fighter
"plane will not resemble the standard simple
broadeast receiver. Neither will' it be
very similar to a modern superhet. Bub
the circuit features will in ‘the majority
of cases be standard. and after a pre-
lintinary explanation of the eguipment it
will be just as simple to service and main-
tain as normal broadcast receivers.  The
main essential for all those who wish to
“enter this branch is a full understanding
of all radio technigque. plus initiative and
ability to reason quickly. i
In the case of those who wish to become
operators; then a complete and thorough
knowledge of the Marse code is absolutely
essential, and althotgh it may be possible
. to get in-with only a knowledge plus slow-
working speeds, it is much better if you ave
able fo send and receive at least 15 words
per minute. This means considerable
practice if you bave not been keeping up

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

The Radic Trade

But apart from the Services, there are
many branches now open in the trade for
those who wishi to change their occupation.
or who are just starting out on a career.
It muyst not be thought that due to the war
radio factorics have ceased to produce
recetvers. NMany of the larger firms are
‘making apparatus under Government con-
tract, whilst others are still maintaiding
their ordinary ‘broadcast receiver depart-
ments of - rescarch and production. A
glance down the columns of Situations
Vacant in many papers will show that there
is a wide demand for many specialists.
although it is adwitted that in many cases
the qualifications required are on the
ambitious side. Bat it is to be remem-
berved that the special training colleges,

(Continued on page 96.)

Below s seen the d\QJ;virtg office in
one of our large vadio firms.

The gemerating plant
associated with eom-
mercial transmifters.

Preliminary tests arve carried oul by
trained  technicians, and general
assembly by trained girl operatives.

important

-

Aerial design plays a very
part in  the
modern {ransmitling slalion,
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Dperators are needed in civilian stations and diso by
all branches of the Services.
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Comment, Chat and Criticism
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Biographies of Musicians

In this article our Music Critic, MAURICE REEVE,

T REDERICK SMETANA, Bohemia’s
foremost national musician, was born
in 1824.*T use that expression without

qualification because few composers so

completely symbolise their native land as
this genial Czech did. His output is a micro-
cosm of the national life just as Beethoven’s
was, or Liszt’s; he never searched foreign
parts for any of his inspiration but found
the air he breathed and the soil he trod
amply sufficient for the making of his music.

As it was also very good music indeed, there

18 liftle wonder that in 1924 his enthusiastic

countrymen made of his centenary a great

national event.

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

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

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

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

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

Professor of Music

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

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

reviews the Life of SMETANA

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

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

“ The Bartered Bride ”

Although received with great success, it
was completely overshadowed by the
second one,  The Bartered Bride,” a work
scintillating with the humours and ‘charac-
teristics of national peasant life, and over-
flowing with racy wit and good spirits.
The public took it to its heart as something
more than a merely fine work of art ; whilst
its celebrated overture has always been one

_of the first favourites in the concert room.

It was staged in 1870.

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

Fourthly came “ Libusa,” to be followed
by “The Two Widows,” *“The Kiss, > “ The
Secret ” and ““The Devil’s Wall.” He
comnienced a dramatisation of Shakespeare’s
“ Twelfth Night by the name of ¢ Viola,"’
but the deafness and nerve trouble which
finally hastencd his end prevented his doing
more than sketch out a first act.

The six works comprising * Ma Vlast
are “‘ Vysehrad,” ‘“Vitava,” “ Sarka,>
“ From the Fields and Groves of Bohemia,”
“Tabor,” and “ Blanik.” Vitava is the
river more familiarly known by its German
name of Moldau, and after * The Bartered
Bride” is perhaps Smetana’s best known,
and best; work. These works have been
chiefly instrumental in perpetuating their
composer’s namde and giving it lustre in
foreign lands.

Liszt’s Influence

Smetana was always a devotee of pro-
gramme music, and even in his two string
quartets is always definite and realistic. He
came strongly upder the influence of Liszt
and got swept up in the romantic tide of the
nid-nineteenth century. He wrote some
piano music, too, which shows the Hun-
garian master’s love of virtuosity. He did
for the Czech national “ Polka” what
Chopin did for the Polish “ Mazurka ” : he
made of it an art form using the rhythm as
one of the elements,

Smetana holds a unique position in his own
country. Neither Grieg nor Chopin holds
such a significant national position in their

“respective countries. Not a town or village

failed to celebrate his centenary in 1924.
But whilst his native land may slightly
exaggerate his position in the musical
hierarchy, the rest of the world, too, acclaims
his music for its felicity in expressing the
joy and abandon of a people at their best
and liveliest. It is full of beautiful melody
and subtle harmonisation, always fresh,
clean and stimulating, and at times power-
folly moving. A lot of it is most suited to
home consumption, but works like * The
Bartered Bride,” ** Tabor > and * Vitava
wete written by a mind capable of crossing
purely national boundarics to those wide
enough to embrace all peoples.

NEW RECORDS
Vocal and Humorous

HIZ Decea lists reveal a nice balance of
vocal and humorous records.. There

are Al and Bob Harvey with their senti-
mental “8Sing me a Song of Home, Sweet
Home’’ on Decca F 5623, and Bertha Wil-
mott with her boisterous ‘‘ Béer Barrel
Polka ** on Decca F 7359. Tony Martin and
The Street Singer have two romantic
numbers with ““ Does Your Heart Beat ®*’
and ‘‘ T shall be Waiting,” on Decca F 7391
and Decco. F 7394, respectively. The sophis-
ticated will revel in the first record by
London’s favourite cabaret star, Inga

Andesson.  She is amusing in * Pub it
Down to Glands ™ on Pecca 7 7385.

For laughter lovers there is Carl Carlisle’s
impersonation record. ““ Private Robertson
Hare's Predicament®® on Decca F' 7389.
Neither must we forget Tommy Handley in
“We Don’t Want to be J iggered About ’
on Decca I 7387, Other records which you
should hear are The Merry Macs version
of *“ Shoot the Sherbert to me, Herbert ! >’
and “In the Mood >’ —Decca F 7392,
Evelyn Dall singing “ Mr. Jones (Are you
Coming to Bed),” coupled with- My
Wubba Dolly,” Decca F 7410, and Vera

~Lynn’s latest recording of ** It's a Lovely

Day To-mormow*’ and

“Safe in m
Heart > Decca F 7411. ¥
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3 Career

How to Make Good Use Qﬁ Spare Time as a Paying

Radio Occupation

N all the rdiscussions on radio as a carcer
the problem has been dealt with from
the point of view of full-time occu-

pation.  But it is quite possible to play
an important part in rddio development
whilst  -pursuing  another ogccupation,
although 1t is not intended by any means
that emplovment should be undertaken
iu the category generally known as a
“dabbler.”” There are many pcople who,
after constructing a few receivers, feel that
they know all there is to know about the
subiject and forthwith undertake to service
pecivers  for  others, undercutting the
charges made for such work, doing regular
dealeva out of the work and in many cases
muumg, the profegsion on account of the
bad cuality of the work which is done.
But by a systematic study of the subject,
aud with the use of suitable test apparatus,
many really interesting experiments may be
caried out and discoveries may result which
will benefit the industry. It must not be
imagined that as a fully-equipped laboratory
18 not available reliable experiments can-
not be made. In the past developments
in many industries have often resulted
trom experiments by * free lances.”” Often
the fact that .an experimenter has not
availoble certain apparatus has resulted in
the asscmbly of some malke-shift material
which has led to an invention or develop-
ment whieh might otherwise mever have
come to light.

/YEST PRODS

Fig. \.—Basic principles of a general-purpose
test meter.

N

Part Played by Amateurs

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

Test Equipment

As an indication we may mention the
valve tester recently described in these
pages. A collection of. wvalve-holders,
obtainable quite cheaply, terminals, a meter,
and a few hours in' construction and you
have a piece of apparatus which carries
out the same work as the most elaborate
commercially produced article. A multi-
purpose tester is another favourite item
of the home-experimenter. All that is
neegded is a good milliammeter. a collection
of vesistances, and some plugs and sockets,
and you can make all the tests needed in
average experimental layouts. A good three-
or four-valve sef of the T.R.F. tv‘pe may be
modified to form a sound set- &Ddl\'bLI"
and so on. It would not be possible to
describe in one article how all of these
items may be made up but. as already
mentioned, we have described inost of
them from time to time and will give others
in {uture issues. Probably the most
important item is the' meter which is
generally referred to as a ““general purpose
tester.”” The rough owtline is indicated in
Fig. 1. As will be seen, some form of
selector is used to ensble resistances to be

comected in series or in parallel with the .

'lnw-leaﬂmg meter snd this enables the
meter to give the desived indications of velt-
age, current or *to tmeastre the values of
resistance.  ™The usund difficulfy is in
arranging the selector device to act as a
safeguard and - prevent damage  to the

A S . S O = -
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By W. 4 DELANEY

meter due to thesuse of the wrong range—
connecting it, for instance, to a high-
woltage souree when the meter is set for a
Tow-current reading.

A valve syoltmeter is another v ery simple
itema which was @escribed receritly. This
enables omtpyit voltages or other small
woltages to be read and, in conjunction with
the all- -puLpose testel, enables accurate

AUDIO
FREQUENCY
INPUT
Fig. 2—~Main details of a «apacity bridge,
C-being the capacity under dest,

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

Workshop Equipment

Tools are, of course, assumed to.be in the
possession of every reader of this paper.
but too often they are not kept in a suit:-
atle manner. It is true that not many
tools are needed for experimental swork
bevond, say, a screwdriver and pair pl
pliers, but if a really sound line of experi-
ment is to be undertaken, some system
must be adopted so that when a change in
cireuit, for example, is desired, time will
not have to be wasted looking for a tool,
during the course of which the thread of an
experiment may be lost. A motebook is
absolutely essential so that the results of

various tests may be set out for ready
Te‘fonence and to avoid waste of time
going over the same ground twice, Calcu-
lations mayv have to be carried out and,
therefore, - some source - of information
such as the “ Radio Engineer’s Notebook”’
or similar information should be available
to avoid ungecessary work in this direction.
Vaalves should be kept in a rack ready to
fhand so that when a change is required
it amay be carried out without looking
round for
Batteries, where they are used in preference

(Continued on next page.)

the desired type of wvalve. -

ot it i
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-EXPER}MENTING AS A CAREER
(Continned from previous page)

to mains supplies, should be kept in such
& manner that they do not rapidly
deteriorate and thus give rise to false
effects due to changes in voltage. A cool,
dry place is indicated for them. Some
type of switchboard is yery desirable, with
terminals marked clearly with various
voltages, and each point verified from time
to time with a good meter to enswe that
1t is up to the indicated rating. Small
multi-drawer cabinets, with all drawers
&

- PRACTICAL WIRELESS

clearly marked, should be used to house
terminals or other small parts; a really
good bench light should be so fitted that it
may be swung about to fall on any desired
corner of the workroom, and similar items
which should oceur to the real handyman
are only some of the points which should
be given preliminary attention when taking
upsserious experimental work.” Remember,
finally, that success seldom comes at once.
Hard work, much burning of the midnight

(&g
AC

5

Fig. 3 —(Leff)
A simple valve
vollmeter cir-
cuit, and Fig.

e

MILLIAMMETER

\\\/' 4 (vight) An
efficient  valve
testing circuit.
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oil, and probably many disappointments
may be encountered, but revolutiomary
discoveries' may be made by anyone who
is prepared to devote his attention to the
subject properly.

MILLI-
AMMETER<\>

Pre-Amplification

IN those countries not in the throes of
war, and therefore able to enjoy a
public television service, every offort is
being made by the manufacturers of home
receivers to keep the prices of sets within
the range of pockets of potential customers.
One scheme to meet this point follows on
similar lines to that adopted by some of
the British radio manufacturers who
marketed sets of identical external appear-
ance but graded them at two selling prices
according to the distance from the trans-
mitting station that the set was to be
employed. In other words, one receiver
was made more sensitive than the other
and required a weaker signal in millivolts
per metre to make it operate with a fully
modulated cathode-ray tube. This im-
provement in sensitivity can be carried
into effect by having two distinct forms
of vision chassis or using a standard chassis
for both sets and adding a pre-amplifier

-to the set that is required to operate at o

longer range. A good example of a compact
pre-amplifier has been commercially pro-
«duced in this country, and this unit is cap-
able of providing an over-all gain of nearly
ten decibels. In effect, it comprises two
stages of high-frequeney amplification and
can be arranged to plug inte. the normal
feeder terminals of the set, the feeder
cable plugs then being inserted into the
appropriate sockets of the unit. Made in-
this form, it can be screwed dinto any
convenient clear, space inside the receiver
cabinet, while the necessary power supplies
are derived from the main rectifier unit
into which is inserted the six-pin plug.

There is no doubt that a device of this .

character provides a convenient and econo-
mical method of extending the range of a
good quality television set, but where signal
strength is low it is necessary to ensure
that the noise or interference level is very
low, for the unit- does not discriminate
between the two forms of signal any more
than the commercial set does.

TELENEWS

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

reduced.

An Interim Period

MPROVED interlacing to avoid linc

pairing which straightway halves
the definition, better band widths for the
vision circnits, improved cathode-ray tubes,
more sensitive receivers, a reduction of
background mush Jevel, these and wmany
other items are being delved into by the
leading radio manufacturing concerns, so as
to provide the public with better and better
pictures without adding unduly to the cash
price of the receiving set. It has even been
suggested that some form of moratorinm
should be declared so that an acceptance
of the present picture standards would be
maintained for a period of years. This
would remové from the American public
mind any fear of carly obsolescence and
encourage & nation-wide buying campaign,
s0 as to reimburse the manufacturers who
so far have found sales returns reach a
figure -well below the sums involved in
television development and production
work. Another school of thought suggests
that an interim period should be employed
wherein a variety of standards would be

. tried so as to determine a floxible one

which would pérmit changes to be made
witholt involving costly alterations to
those sets alveady on the market. In all
these cases a really progressive progranme
campaign would operate side by side
with the technical issues at stake, and once
the public have been made really television
minded, then progress would be so rapid
that the industry would move forward
to an era of commercial prosperity.

A New Book
A New Book

NEWNES SHORT-WAVE MANUAL

A Combplete Treatise on the Design, Construc-
tion and Operation of all Short-wave Equipment,

Price 5/~ or 5/4 by post

from_George Newnes, Litd., Tower House.

.oL--'l .

Southampton Street, Strand, W.C.2.
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Very Much Alive!
HAD a letter the other day from a
reader who has returned from abroad

asking me whether this journal was still

being published. This struck me as being
such an astonishing question that I pressed
the reader for {further details. Tt turmed
out that he had been to the local newsagent.
who had formerly supplied him with the
paper. who told him that *‘it had ceased
publication.”” Needless to say, we took
strong action with the newsagent concerned.

There is not the slightest trugh in the

suggestion, for it is our policy to carry on

during the war as the only weekly journal
devoted to the technical side of radio.

If anv of my readers find themselves in

the same position as the reader I have

quoted I hope they will let me know,
stating in confidenve the name of the
newsagent. There is no reason why any
reader should not he able to obtain his
copy of this journal promptly on Wednes-
day morning. - It helps, of course. it vou
place a regular order with vour newsagent,

The Talking Organ
HE following interesting paragraph
appeared in a recent issue of the
Daiy Telegraph :

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

*“ Such -outhursts as ‘ Hello, PDQX, go
ahead PDQX. or ‘It’s snowing here,
Joe, how’s the weather In wvour terri-
tory ?’ coming from the organ have
continually interrupted the sermons, said
the paster, Dr. H. D. Whittield.

* Installed about a year ago, the organ

first developed ‘radio trouble’ during
choir rehearsal. Later it began ‘ sound-
ing off’ during Sunday serviees. Radio

technicians blame the trouble on the
similarity of the organ sound cabinet
and a radio loudspeaker. It iz believed
a twisted wire is responsible. Until the
wire is located the organ will continue
to  talk.””’

Careers in Radio
EW industries steal upon us creating
opportunities for interesting and well-
paid posts. No one would have dreamed
25 years ago that wireless would have
developed so rapidly, and thus created an
wrgent and at present unsatisfied demand
for thousands of skilled men. The industry
has, indeed, developed at a rate far in
excess of the supply of skilled people to
serve it. It was so in the motor trade,
in the cycle trade, and a similar situation
obtains to-day in the aireraft industry.
Those considering taking up a profession
or who are on the threshold of their carcers,
should carefully study the prospects which
radio has to offer. We have in past issues
dealt with a number of aspects of radio as a
career. In this issue, however. we go
more fully into the matter and offer a book
snecially designed to give those desirous
of entering the trade a_grounding in the
knowledge essential for success.
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The Student's Three has been specially
designed so that you may learn as you build.
1t will help you to understand the principles
of wireless reception and later articles will
develop the theme covering such subjects
as testing, measuring the values of different
parts of the circwit, fanlt finding, and the
addition of refinements to the ewcuit.

Readers on Active Service
IHAVE heen successful in putting readers
on active service. as well as those
billeted in vatiouz parts of the country,
in touch with enthusinsts in the particular
districts. T have had many letters of
appreciation for this small serviee 1 have
been able to render, and 1 am pleased to
note that real friendship has sprung up
between the parties who have contacted.
I was able to help Mr. A. G. Hobson zome
months ago. He is now stationed at
Hovlake, Cheshire, and wishes to get into
touch with any enthusiast in that salobriops
district. Any letters sent to me will be
forwarded to Mr. Hobson.

Gala Varicty Broadcast
HAWE been informed that although no
Command Variety performance will be
given this year. armangements have been
made to broadeast in the Forcez pro-
gramme most of a Gala Variety show from
the London Palladium o Mav 5th. This is
being organised by Mr. George Block, who
is determined that the traditions shall be
carried on and that the Variety Artists’
Benevolent Fund shall not suffer through
war-time conditions.

Schools Broadcast
I ABM glad to hear that the second com-
plete term of school broadeasting since
the outhreak of war will open on April 15th,
The programme of school broadcasts for
the summer term. 1840, has been designed
to meet, as far as possible, The special and
difficult conditions imposed on echools and
broadcasting by the war. The experience
of the last months has proved the necessity
of a modification of broadeasts hoth in
content and presentation. Close co-opem-
tion has once more been established between
the various education authorities and the
Central and Scottish Councils for School
Broadeasting, and su¢h channels of com-
munication between teachers and the
councils ag programme schedunles and leaflets
are onece again functioning normally.
But with the difficulty of arranging com-
mittee meetings, heads of schools could do
most useful work bv listening and reporting

regularly on one or more scries. The
neccssary reporting forma can he obtained
imimediately on application to Broadeasting
House, London, or Broadcasting Hduse,
(Uasgow.

A Service Problem
S many readers of Lhis issue will be
intereated in the service problem,
there are one or two points which I have had
brought to my notice recently which I think
worth passing on. 'The first concerns the
difficulty experienced in many quarters
due to the shortage of servicemen, owing
to the call of the Services. There is still

considerable servicittt work (o be done, nnd
thus delays are {oking pl It haa
therefore been supzested, at a recent

dealers’ meeting, that some sort of ban
should be placed on reccivers over, nay, five
years of age. There arc two angles to thin
question.  Firstly, owing to the war many
people are not purchasing new ivers,
and thus sales of new models are falling off.
This means that receivers are being kept
in use longer than before with the resuly
that sgervicing troubles are bound to
increase. \With the increase, plus the
deerease in men (66.5 per cent. of scrvic
engineers being under 30 years of agv
according to a recent census), it will be
obvious that some restriction will have to
be considered. At the meeting in question
one dealer stated that he had no fewer than
93 scts waiting attention. There are, of
course, two angles to this question, and it
always ms bad poliey to turn away
custom. However, something will no
doubt have to be done.

The replacement of servicemen colled
to the colours is not a simple problen:. It
is not possible to become a fullyv-qualified
service engincerin a month.  As mentioned
on other pages, training s neccssary.

Weather Etlects

RECENT letter in this paper drow

attention to the peculiar effects of
the weather on o mecgiver, and [ wa
secently informed of a rather similar A
but one in which bad weathor gnve an
improvement in petformance due to a faulty
component. It i» well known that the
capacity of a condenser is due to the
dielectric to a very large extent. Manvofthe
older types of condenser a roll of non.
impregnated paper with tin-foil or similar
material interleaved, In a dry condition
the capacity will be 1otally different from
that found when the condenser is moist,
due to the addition of moisture to the
dielectric. In the case in question, the
set had been left in an unoccupied houee
for some time due to evacuation. When
the peoplo rcturmed the sct was switched
on and gave a much improved performance,
the freedom from ham, which had been
previomsly experienced, being one of the
most noticeable effects.  After a day or s
it was notad that the sct returned to ita
original poorjperformance, accompanied by
the hum, and eventually it was found that
as the house became warmed up, plos the
effects of the fire in the rootn, the condenser
had dried out again, and this reintroduced
the trouble.

|

T e S il e i i i, i & S =

- .Ei:“‘ -

e



—

s

B

High-frequency Couplings
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The Choice and Importance of Inter-valve Systems

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

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

HIGH INDUCTANCE HT+
HFC. ‘ - ——— e

\ ~, 000i= 0003 MFL)
&S COUPLING COND.

REACTION
| WINDING

GRID COIL

A

b
\.*0003 MFD
REACTION CORD.
Fig. L—The simplest form of H.F. coupling—

the tuned-grid circuit.

HT =

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

This eircuit arrangement is verv suitable
when building an amplitier for adding to a
normal detector-L.I". receiver, since the
fiyed condenser is then merely connected
to the aerial terminal of the original
receiver. It is evident that the high-
frequency amplifier simply takes the place
of the aerial, supplying the input to the
detector-—but after amplifieation. The
tuned-grid coil calls for very little con-
sideration, for it is simply a standard tuner
of any type, although if a ganged condenser
i8 to be employed it should have charac-
teristics exactly similar to those of the
tuning coil used in the grid cireuit of the
preceding valve. If the eoil is of different
type it is probable that it will be impossible
properly to trim the sections of the gang
condenser, with a result that there must
be a tremendous loss in signal strength,
espeecially at certain parts of the tuning
seale. To prevent this trouble, the best
course is to employ separate condensers for
the two circuits or to use a two-gang
condenser of the type having an external
trimming adjustment capable of producing
o fairly wide variation in capacity—
w0001 mfd. for example,

The S.G. H.F. Choke

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

HTH-

REACTIVOHN WINDI ﬁC freee
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Fig. 2.—Tuned-anode coupling is a variation of
the circuii of Fig. 1.

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

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

Tuned-ancde Connections

A simpler ecireuit than the tuned-grid
is the tuned-anode arrangement shown
m Fig. 2. In this ease the choke ig not
required, the tuned winding of the coil
being wired directly in the anode cireuit
of the H.F. valve. Correctly used, this
method of connection—in theory, at any
rate—gives rather greater <input to the
detector than the tuned.grid eircuit,
although, in practice this is not slways
realised. The wason for the greater
efficiency is that the impedanee in the anode
circuit of the H.F. valve is infinite when
the set is tuned to a signal, whereas the
impedance of the choke must be appreci-
ably lower. The chiet practical advantag
of tuned anode, however, is that it saves
a choke and a fixed condenser. Omn the
other hand, the cireuit as shown has the
definite disadvantage that the moving
vaues of the tuning condenser are not
connected to carth, but to H.T.4-. which
means that a gang coudenser of normal
tvpe could not be wsed. This little
difticulty can casily be overcome by using
the connections as shown in Fig. 3, where
a 1 mfd. tixed condenser is connected
between that terminal of the coil which is
joined to H.'T.+ and ewrth, the variable
tuning condenser being connected between
the anode of the H.F. valve and earth.

H T+
e

y REACTION
WINDING LF

Fo
%/

.

s 0005 WD
TUNING
COND,
N o
ot
IMFD, aT- T\
E ‘ ) C!G\OBMFD KT~
DECOUPLING REACTION
RESISTANCE coNb.

[WHEN REQUIRED)
Fig. 3.—Parallel tuned-anode coupling.

It will be seen that in this case the tuning
condenser is in series with the high-
capacity condenser across the coil ; this,
however, produces the same effect as when
the tuning condenser alone is in parallel
with theswindings. When it is neeegsary
to decouple the anode circuit of the H.F,
valve, or when the H.T. voltage to it has
to be “ dropped,”’ the | mid. condenser
15 required in any case, and o its cosb
need not be considered. A decoupling
{Continued on page 99.)
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 WANTED!

MY, NAVY ‘st

IC

AND THIS
IS THE BOOK
WHICH TELLS YOU

s

Handsomely
l»ound, and with
ailt lettering on
{ront and spinc,

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

Imparts the Knowledge \\

and Qualifications-
necessary for entry
into all Radio

Branches of ¢he

Which branch of radio do you
favour 7 This immensely helpful

Radio industry.

book will aid you in your choice
of a radic carcer and solve ail the
difficulties on the way.
E The Contents are comprehensive
N the fighting Services and deal with :
9 to-day—and particulariy ‘ Radio és a Career
in the R.A.F.—there is : )
an insistent demand for AND 4 TOKENS (IncludesServices, Production Servicing,
trained radio mechanics, CUT FROM : Laboratory, etc.)
while in the radio industry k i D -
itself a sound knowlédge of $# Practical Wireless” An Outline of Prospects
dio th 55 lectyi i sl
ra dno eory can %veptually (Pagkin, ledirifos, Be Tt Electrical Units Explained
fead to 2 highly-paid key . : .
position. Radio Formule Simplifiad
. The RADIO TRAINING MANUAL FOR THE SERVICES AND THE TRADE, Principles of Receiver Desjgn
just completed and now on the presses, tells you exactly what you must know for .
eal::h sphere of actl::ty, and imparts the necessary technical information. It tells you Design of the Detector Stage
what apparatus—if any—is needed, and how to apply the knowledge in the right T 5 inci osi
channels when it is gained. MNever before has therey been such opgportunities %or ‘ Superhet. Principles and D»Slgn
radio enthusiasts—for you—and this new work by the Editor of PRACTICAL Automatic Volume Control
WIRELESS has been specially written with you in mind ! . e
The mass of vital information contained in this book is not obtainable in such handy Dessgn of the Power Unit
form elsewhere, and there will be a huge demand for it. Be certain that there is a Use of Pick-up
copy for you by filling up the forms on page 108 AT ONCE, :
A Guide to Servicing

FULLY ILLUSTRATED WITH CIRCUIT
DIAGRAMS, TABLES AND FORMULAE

FIiLL UP THE FORMS ON PAGE 108 AT ONCE
AND MAKE CERTAIN OF YOUR COPY
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RADIO SERVICE MAN,

DEALER AND OWNER

The man who enrolls for an L. €. S. Radio
‘Course learns radio thoroughly, com.
pletely, practically. When he earns his
diploma, he will KNOW radio. We are
not content merely to teach the prin.
ciples of radie, we want fo show our
students how to apply that ¢raining in
practical, every-day, radie service work.
We train them fo be successful! :

A@ﬂo HOO
Dept. 944, International Buildings,
: Kingsway, London, W.C.2.
Please explain fully about your Instruction in
the subject marked X,
Complete Radio Engineering
Complete Radio
Radio Service Engineers
= Elementary Radie
Television
If you wish to pass a Radio examination,
indicate it below.
Inst. of Wireless Technology
P.M.G. Certificate for Wireless Operators
Provisional Certificate in Radio Telephony and
. Telegraphy for Aircraft
City and Guilds Telecommunications

JOED 12 T SAge.. .,

Address ....viuua.. 006000000000 Q00000000000
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|ARMSTRONG

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

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

Armstrong Pusii-pull Speaker to match AW3S
chassis, £1:1:0. Plus 5% war increase.

We suggest Model AW33 together with matched
speaker at £8 : 8 : 0, plus 5% war increase, com-
plete, represents the most outstanding value on
the market to-day
ILLUSTRATED ART CATALOGUE ON REQUEST
ALL GHASSIS SENT @GN 7 DAYS’ APPROVAL

ARMSTRONG MANFG. Co.

WARLTERS ROAD, HOLLOWAY, LONDON, K.7,

(Adjoining Holloway Arcade)

~ April 13th, 1940

Men over 21 urgently |
wanted for reserved
occupations as
draughtsmen in
Electrical, Mechani-

|

; cal, Aeronautical,
R Structural, and other
Branches of En-
gineering.  Excellent
opportunities also for men and women
of all ages to become Inspectors,
Viewers and Gaugers. Practical experi-
ence is unnecessary for those who are
willing to fearn—our Guaranteed *“ Home

Study ** courses will get you in.

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

SUCCESS—OR NO FEE
Write now for your copy of this remark-
able publication. It may well prove 1o be

the rurning point in your career.
NATIONAL INSTITUTE @F ENGINEERING
(Dept. 426) 148, HOLBORN, LONDCR, F.C.1

(S. Africa Branch : E.C.S.A.,
P.O. Box 8417, Jo’burg)

"Phone. NORth 3213

New Practical
for Electric Technicians

ELECTRIC WIRING

Handbooks

In good times or

are, keep to that
happy expression
Hn ] T e
Player’'s Please.
The cigaretie
which makes
happy expressions
everywhere.

s
AL

bad, wherever you

R PLAYER'S TOBACCOS FOR MEMBERS OF THE
i AND CIGARETTES AT DUTY EREE PRIGE YOUR TOBACCONIST Fgﬁ DETAILS

NCC§20B%

(DOMESTIC) .

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

With 244 Photographs and Diagrams and many useful Tables.

PRACTICAL DESIGN OF
SMALL MOTORS - & TRANSFORMERS

Most books dealing with the design of electrical machinery
can only be read by engineers with a knowledge of higher
mathematics. This book, however, presents the facts in 2
manner that will make an instant appeal to any practical man.
In place of complicated design formulae, the necessary facts
are given largely in the form of tables which enable the
appropriate sizes of wire, etc,, to be readily selected to suit
any given conditions.

With over 100 Photographs and Diagrams and-miany useful
Design Tables. ) ‘

* * *
5l- each net from all booksellers, or by post 5i6 from the pub-

lisher, George Newnes, Ltd. (Book Dept.), Tower House,
Southampton Street, Strand, London, W.C.2.

George Newnes, Lid,

=11 sl
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Radio in the Services
A Refresher Course for the Radio Mechanic—5

control and tone compensation ?

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

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

Toune compensation, or tone correction,
is used swhen, for example, a very selective

WH AT 1s the difference between tone

By Frank Preston

Here is Another Selection ol
Questions of the Type which
may be Anticipated by Appli-
cants for Enrolment, together
with Suitable Answers

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

To increase the scale readings for current
it is necessary to wire o resistor in paraliel
with the meter, its value being dependcryt
upon the resistance of the meter. Thus, if
the meter resistance were 100 ohms, all
scale readings would be doubled hy placing
a resistor of 100 ohms in parallel, in this
case onc-half the current in the cireuit
would pass through the meter and one-half
through ibe parallel resistor. To read up
to .5 amp. with a meter designed for a

Ot
o Fig. 1.—It is possible fo
10,0000 use a milliammeler as a
Goooa i) volt-meter by connecling
ANNAN —— a resislor in scries wilh
the meter. The current
T . range of the meler is in-
esT 1oon TEST creased by usicg a shunt
resistor.
VOLTMETER AMMETER

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

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

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

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

maximum reading of 4 mA and having
a resistance of 100 ohms, the parallel
resistor would need to have a value of
1.01 ohms—one 99th of 100 ohms (See
Fig. 1).

SPEAKER
FIELD

Tt 00000

H.I--€

=~ SMOOTHING CONDENSERS

If you were using two similar valves,
each being rated at 3 watts moezimum un-
distorted outpul, tn” push-pull what maximwm
undistorted output would you erpect from
the stage ?

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

RS WSS e TPy - | 1. Eeven

efliciency of the cireuit and the reduced
second-barmonic distortion.

When testing a mains receiver, which
had suddenly become ©* silent,”’ it was found
that the mains lransformer and reclifying
valve were unusually hot, whilst the energised
spedker wag cold, and the receiving valves were
cooler than usual. Where would you first
look for faults?

A ghort-circuit in the H.T. supply, prior
to the field winding of the speaker, would
be expected. This 18 because the inference
iz that no H.T. is baing applied to the anodes
of the valves through the field winding,
alt‘hough jt is being passed by the rectifying
valve.

In the case quoted it was found that the
eleetrolytic smoothing condenser hetween
the filament winding of the maips trans-
former and the speaker fisld was short-
cirenited due to a blob of solder having
been  dropped  between  the  condenser
terminal and the metal chnssis (See Fig. 2).
If the fault had not been noticed quickly
it is probable that the rectifving valve, and
probably the mains transformer as well,
would have been damaged. As it was, the
rectifier bad commenged to “ blue-glow.”
this showing that the valve was grossly
overloaded. Had the fanlt been similar
with the difference that the speaker field
became warm. it would have been logical
to suspect that the sccond smoothing con-
denser was shorting, or that there was a
short elsewhere in the smoothed H.T.
cireuit.

. What is the advantage of delayed A.V.C.
over ordinary A4.V.C. 7

When emploving the simplest form of
automatic volume control the bissing

Fig. 2.—~Overheating of
th: mains transformer and
rectifying valve can be
due 1o a short-circuit
gcross o smoothing con-
denser, as  shown by

broken lines

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

By applying a delay, or small counter.
acting voltage the control bias is not
applied to the frequency-chgnger and LF,
valves  until signals attain a  ocertain
minimum strength. That means that the
A.V.C. does not act on the weakest of the

signals, but comes into action only on the
(Continued on nexi page.) -
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(Continued from previous page)

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

If a faink shiiek were Leard as the tuning
condenser of o superhet were tuned toward
minimum capacity what fault would you
suspect and how would you atiempt to apply
a remedy ?

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

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

PRACTICAL WIRELESS

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

When the set was a newly-constructed
one the faults already mentioned could be
checked, but it might be found that the
instability was due to insufficient screening
or to the application of incorrect voltages.
The usual tests for H.F. instability would
be made, and it might be found worth
while to include a small H.F. choke, con-
sisting of about 50 turns on a 3in. diameter
core, between the screening erids and the
H.T. supply, or between the primary of
the first LI. transformer and the anode of
the F.C. valve. As an alternative, the
insertion of a 50-ohm resistor between the
oscillator grid coil and the grid of the oscil-
lator section is often useful in preventing
this form of parasitic oscillation, o

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

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

April 13th, 1940

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

This is the generallv-accepted theory,
but there are others and ahsolute proof is
difficult.

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

SHORT-WAVE

HIEERE are many amateurs who,
although keenly interested in short-
wave technique, are not actively

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

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

Troubles Easily Overcome

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

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

SUGCESTIONS

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

Metallised Chassis

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

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

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

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

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

Coil Construction

Short-wave coil construction is within
the capabilities-of the average constructor.
There is, however. a vast difference between
construsting and designing a set of coils,
and the home constructor is advised to
copy as accurately as possible coil data
available or to use commeraial products.

The number of turns, spacing of turns,
distance between windings and gauge of
wire used are moss important factors, which
do not appear to be realised to the extent
they should be. In some instances, the
opinion seems to be that formers of lavger
or smaller dimensions may he used with
more or less turns, and different spacing
between turns and complete windings and
other variations will make absolutely no
difference whatsoever. Practical tests,
however, remove any doubts. and
drastically adjust werone ideas.

y
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Varlable Resus’rance

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

The resistance is built aronnd a Bulgin
10-way switch, type S160. A strip of
paxolin, appronmately lin, by Sins., forms
the resistance element, and on it is Waund

4O WAy
SWITCH

RESISTANCE
ELEMENT

Making a dariable resistance from a selectar
switch.

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

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

Needle Scratch Filter
ANY constructors need a scratch filter
and lere is a simple one vou can
malke from spare parts. In addition to.a
standard .1 megohm volume control and
.001 mfd. condenser, you need a- choke
and this can be made by making up a
bobbin from two 21in. discs of thin wood
or paxolin mounted on a gin. length of
3in. diameter rod. On this bobbin wind
10,000 turns of 38-gauge enamelled wire
and take tappings at 5,000 and 8,000 turns.
Adjustiment of the volume control, which is
connected as a variable registance, and the
choke, will enable the desired scratch
elimination to be obtained with almost
any type of pick-up.—D. Laxs (Enfield).

An Adjustable Scale

USE an S.L.F. tuning condenser and I
think the following idea for a scale
will appeal to other experimenters. The
mga,m point i8 in obtainjng an initially
correct setting, after Whlcil as the dial is
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THAT DODGE OF YOURS !“!

Every Reader of “PRACTICAL WIRE-
' LESS’’” must have originated somelittle dodge
¥ which would intetest other readers. Why
not pass it on to us ? We pay £1-10-0 for the
best hint submitted, and for every other item
published on this page we will pay half-a-
guinea. Turn thatidea of yours to account by
sending it in to us addressed to the Editor,
“PRACTICALWIRELESS,”” George Newnes,
Ltd.,, Tower HHouse, Southampton Street,
Strand, W.C.2. Put your name and addréss
on every item. Please note that every notion
sent in must be original. Mark envelopes
“ Practical Hints.” D NOT enclose
Queries with your hints.

() (O () )R- (I ( R (4R ) {

2GR {1 L0 (G- ) A <D -Cmp- (O { - 1 G () {14

-} G ) () 0 ) O )220 )~ ()} ERID-{ ) DN ) -} R} (),

‘
SPECIAL NOTICE i
]

oy
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coupon cut from page 105.
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calibrated in frequencies equally for this
type of condenser, all further readings wilk
be automatically correct. As may be seen
from the illustration, the dial, which-in my
case is of thin brass, is carefully marked
off (I etched my dial with a coating of soap
and acid) and slots are cut so that the final
“position of the dial may be accurately
obtained. The large part of the dial is, of
course, provided with tapped holes and the
ordinary grub screw enables this to be set,
the front section being the part which. has
finally to be adjusted to obtain the desired
completion of the range.—R. TFRANK
(Preston).

MEDIUM WAvE SCALE

o SCREWS _

Lone Wave Scars (awsTABLE)
An adjustable S.L.F. didl.

The PRACTICAL WIRELESS

ENCYCLOPADIA

By F.J.CAMM : 6 Edition

(Editor of * Practicel 7, %

Wireless”) ¥
Wireless Construction, Terms,
and Deflnxtlons _explained and il-

-lustrated in conclse. clear language
From all Booksellers or by post 8/~ from George

Newnes Ltd,, Tower House, Soulhamp(on Street,
Strand, London 124
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Screw Holder
A VERY useful addition to an ordinary

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

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

————— RIGHT ANGLE BENDS

SR Wiy

SCREWDRIVER

_@

A 0
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Les sy
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Mr. Iles's suggestion for a uséful screw holder,
Combined Batteries

LARGE number of modern receivers

are provided with a combined H.T.

and G.B. battery, generally on account of
space saving. Owing to battery shortage
some users of these receivers are finding
difficulty in obtaining a replacement of
these special battoues, although standard
H.T. and G.B. batteries are fairly easy to
obtain. There is no need to go without
your radio in such a case, as it is possible to
use the two separate batteries until such
time as the correct type of batiery may be
obtained. The only difficulty is that there
is no G.B. positive lead fitted to this type
of raceiver, but in all standard circuits G.B.
positive is joined to H.T.— and therefore
the single H.T. negative lead in the com-
bined type of circuit automatically picks
up the positive G.1B. connection as the H.T.
negative point is situated a few cells along
the battery. Therefore, to use the separate
batteries attach a short length of flex to
the H.T. negative plug and to this flex fit
a red plug marked G.B. 4. This should
be inserted into the (i.B. positive socket.

.i.
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ANY amateurs are anxious to know
what difference a certain circuit
change will make, or wish to experi-

ment with different circuit. combpinations,
For such puiposes they generally construct.
a special receiver, or if circumstances do
not permit, they modify an existing broad-
cast receiver. The latter may be quite a
good practice in some cases, but there is
always the risk fhat-in making- changes
the original high performance of the receiver
may be modified. The newcomer to radio
may also find himself in the same predica-
ment, and wish to have some type of
receiver which, will lend itself to experi-
ment or to a kind of instructional arrange-
ment which will enable him more readily
to follow various circuit schemes. The
“ Student’s ”* Three has been designeéd to
cover both of the above cases, and although
a perfectly straightforward battery three-
valve arrangement, it has bheen built on
slightly different lines from those usually
found in a normal broadcast receiver.
The theoretical circuit which is given below
shows that the valve sequence is H.T.,
detector and output, the detector being a
normal triode and the other two being
pentodes. Transformer coupling is em-
ployed between H.F. and detector, and
detector and output stages, and in all other
respects perfectly standard practice has been
followed.

Split Circuits

In order to enable the receiver to be used
for the experimental work above mentioned,
however, the following special arrange-
ments have been made. First, the
receiver has been built on the older base-
board lines, thus permitting all components
and wiring to be fully accessible at all times
without the need of turning over the
receiver to obtain access to parts which
would in other cases be found under the
chassis or baseboard. Secondly, in place
of a ganged tuning condenser for the
two tuned ecircuits, separate condensers
have been incorporated, Thirdly, the
sepatrate slages have been kept slightly
isolated so that they may anore readily be
identified, and finally, separate terminals

PRACTICAL WIRELESS

have been provided in the
detector stage so that ’phones
and- aerial and earth connec-
tions may be adopted on
the = detector stage, The
uses of these will he detailed
later. It will thus be seen that the receiver
is an ideal design for beginners or experi-
menters and many hours of interesting worlc
may be cartied out with a set of this type,
whilst it is alwavs ready for standard
broadcast rveception and may be built also
by those who mneed a staundard receiver
vet who do not wish to experiment. Tt
might also be mentioned’ at this stage
that the receiver has been built with a strict
regard to economy and the use of all
standard parts which are readily qbtain-
able.

Construction

Dealing first with construction, the entire
receiver 1s-built on a wooden basehoard
and panel. the former being either a plain
piece of 3in. or in. board: or a plywood
panel, measuring .12in. by 9in., and the
panel being of lin. material measuring
12in. by 8in. There is very little weight
on the panel, therefore, brackets have not
been used for support, the panel heing
attached by screws driven into the thick-
ness of the baseboard. The small terminal
socket strips are obtained with terminals
ready mounted and there is a small bracket
on the strip which enables it to be mounted
on the baseboard with o minimum of
trouble. All other components are mounted
by means of ordinary screws and the only
drilling work required is five %in. diameter
holes in the panel for the panel controls.
This should be the first part of the construc-
tional work, cutting and drilling the panel
and then staining or otherwise finishing it
according to vour individual preference.
In the original model, the panel was stained
black on both sides and finished with
ordinary wax floor polish which gives a
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(First of a Serie

Constructional Details of «
Designed for Instructio

semi-glogs or egg-shell finish and is quite
durable,

Next, place the various components on
the baseboard, locating their position from
the wiring diagram, which is drawn to
sgale. If desived. the baseboard may be
scored across lightly into three equal
divisions to indicate the separvate circuit
sections.  1When all parts have been located
an awl or similar sharp-pointed tool shounld
be inserted into all the component fixing
holes to provide a start for the fixing screws,
and then the parts may be screwed down.
(Do not attach the panel uutil the majority
of the wiring has been completed.) Make
certain that everything is properly and
securely fixed and then commence the
wirinig.. This may be cgrried out in any
desived manner, the origindl model being
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LIST OF C

Two coils, type BP.80. (Varley).

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

On}zéiiﬁerential reaction condenser, 0003 mfd.
(1.B.).

Three baseboard-mounting valveholders, two
4-pin and one 5.pin (Bulgin).

One type H.F.8 H.F. choke (Bulgin).
One type H.F.9 ditto (Bulgin).

One 3-point switch, type 8.36 (Bulgin).
One 4 to 1 L.F. transformer (B.T.S.).

Five fixed condensers :
One .1 mfd. type 4603/S. Two .0002 mfd.
type 4601/S. One 2 mfd. type 3016, One
.02 mfd. type 4601/S (Dubilier)
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" HT4
HT.+ 120V
60-70 Vv
< H.F.C. .
S . 0002 MFD
P B 0003 MFD
o
0005
5 MFD
|
8
i e H T~
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3 Lo B+
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SWATCH

Theoretical citcuit of the receiver—not indicating the separgte terminal ar(angemgzg,
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attery Receiver
- Purposes

i, wired with 22 tinned copper wire and
y standard insulated sleeving slipped over
¢ to provide a neat appearance. 'Any of the
] proprietary screened connecfing wires may,
, of course, be. used, provided that it is
i remembered that the ends are properly
' bared and cleaned where they are attached
I to- terminals. The resistors and fixed
I condensers may bhe attached direct by means
, of their wired ends, but on the combined
. volume control-on-off switch, soldering will
have to be resorted. to.

If the receiver is to be built as a normal
. hroadeast set - without the scope for
* experiment the two centre terminal socket
!

»,strips. may he omifted and the wiring to
(them’also left out. Incidentally it will be
noted in the wiring diagram, upon com-

| paring this. with the panel seen in the

(D ) ) IS ) T LD () R T )~ - ) T ()R ) O )G,
i
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fee fixed resistances, § watt type :

ine 10,000 ohms. One 15,000
line 2 megohms (Dubilier).

ohms.

1 .25 meg. volume control with 3 pt. switch,
Ipe VM.62 (Bulgin).

!¢ terminal mounts and terminals, type P.30
lulgin).

ee valves: type Z.21 (4-pin), HL.Z and
T.2 (Osram).

h wooden: baseboard, 12in. by 9in. One
.nel 12in. by 8in. Wire for connection, flex
r leads, screws, etc. (Peto-Scott).

pait 2,000 ohm headphones (Ericsson).
W.B. Stentorian Junior loudspeaker (W.B.).
) 2-volt accumulator (Exide).

120-volt H.T. battery (Drydex).

" 9.volt G:B: battery (Drydex).
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illustration at the top of the page, that.
ithe reaction ' condenser and wave-
change switch are not shown: The
latter illustration shows that these two
components are situated immediately
below the two tuning condensers, and
they have been omitted to avoid mak-
ing the wiring “diagram difficult to
Jollow. . Having. completed the wiring,
:the receiver is now ready for test, and
{this may bhe carried out either in the
{form of the complete three-valver, as a
s;t\vo-valver {H.F. and detector or detector-
'L.F.).or as a single valver. Connect the
sL.T., G.B. and H.L, batteries, and then
tpreferably test the receiver as a simple
singlé-valver. Connect aerial and earth
, to the second terminal strip and the phones
'gto the next strip.. Switch on and pull out
sthe wavechange switch, As the right-hand
jcondenser is now rotated, towards the upper
fpart of the scale, the Home Service
programmes should be heard. Ifoscillation
iis present, ¢urn the lower centre khob in
!)'ﬁn anti-clockwise direction until oscillation
| caases. This is a normal reaction control
Ja_nd should be used to augment signal
}st_rength and selectivity as requited. The
.uses of this will be explained niore' fully
Nater. When signals have been heard
{and it is' found that the reaction control
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On. the-Fight is the
three~
quarter front view,

receiver,

showing the conirol
layout.

gives an -increase in volume, proving that
the wiring of the detector stage is more
or less in order, the aerial and earth leads
may be transferred to the end pair of
sockets, thus converting the receiver into
an H.I. detector combination. As soon
as the left-hand tuning control is rotated
80 that it is in step with the other condenser
there should be a good increase in. volume
of the station, except perhaps inm ocases
where the local station is very close and
the H.E. stage may be overloaded. Other
stations may now be tuned-in by turning
both condenser controls together, keeping
them in step by noting the level of the
background (rushing) noise. It may be
possible in some locations to connect a
loudspeaker in place of the phones and
obtain reasonable volume from this com-
bination, although some L.F. amplification
is generally desirable in order to obtain

good loudspeaker results.
next step is to add the ontput stage, by
transferring ‘the speaker to the end pair of
sockets and bridging the sockets from which
the speaker ot phones have been removed.
Any ordinary piece of wire may he used

Therefore, the

{or this purpose. When the output stage
has been included, the right-hand control
algso comes into action. This is a volume-
control, and regulates the signal passed
on to the output valve from the detector
stage. When turned to its maximum
position in  an  anti-clockwise direction
signals are at a minimum, and gotation in a
clockwise direction gradually increases
signalstrength. Thetwo controls—reaction
and volume, may be used together in
certain circumstances to provide varying
degrees of selectivity, but these arrange-
ments, and other facts conceerning the
receiver, will be dealt with in later articles.
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Z The range of pilot
§ lamp holders is un-
. A& equalled for quality
and efficiency.

A large variety of
different models is
B actually stocked, and

§ any type of shell,
t A, B, C, D or E can
be fixed to any
bracket. The selec-
tion below is repre-
sentative of our wide
range.

We also list- an
extensive rangc of
f radio components,
chokes, switches,
plugs, etc., particu-
lars of which we shall
be glad to supply
upon application.

The “ Student’s
Three’’ in this issue
incorporates chokes
§ I.F.8 and H.F.9 and
| volume control¥ .M.
62.

A SELECTION

M.E.S. Dual Live 60
28 Bracket.
M.E.S. Springplunger 31)

- 26 Contact.
8 M.E.S.Double Clip 3°
33 Bracket.
M.E.S. Recessed Fix. 27
9 ing Bracket 3
Live.
M.E.S. As No. 60,side 230
62 earspin:éhed 3
over.
M.E.8.Live Fixing 3P
61 Bracket. 3

42 cars pinched
over.

M.E.S. As 27 lessside 230
45 ears.
M.B.C. As No. 12, eats .7
- 14 pinched over. 4&“
M.B.C. Baseboard or 4_7]’

6 chassis fixing. " 2
8.E.8. Baseboard or A°
81 chassis fixing. 4‘%
8.E.S. Baseboard or 41’
6 chassis fixing. "%

PLUS 109, WAR.
INCREASE

2

EPEN

Advert. of A. F. BULGIN & Co. Ltd., ABBEY ROAD
BARKING. Tel. RIPpleway 3474

M.E.S. As 27, side 30 |

CAREERS IN RADIO
(Continued from page 83)

both personal and by post, cater for some
of the highest standards, and it is possible
to- obtain” many academic degrees even
through a correspondence course. Mathe-
matics is one of the main features and is
applied widely in radio design, whilst the
complete industry employs chemists, metal-
lurgists and physicists in addition to
electricians and the purely manual worker.

In addition there are, of course, the
draughtsmen who are engaged in preparing
the blueprints of receivers, cabinets and
other apparatus used in modern radio
equipment, '

Making Preparations

The obvious first difficulty of those who
are thinking of taking up one of these
trades is how to make a start., If your

1 education has only just finished and you

have included some of the subjects men-
tioned above you may be able to obtain a
post right away. On the other hand, you
may wish to brush up certain subjects, or
even to take up an entirely new subject,
and therefore one of the specialised training
colleges will prove of the greatest value.
From our library of books, a copy of which
will be found on this page, you will be able
to select volumes which will solve any
problems which you may have, and they
will enable many to take up radio for the
first time. The Encyclopaedia, for instance,
explains clearly all the terms met with in
modern radio apparatus, and is fully illus-
trated. The Service Manual explains clearly
the procedures adopted in servicing modern
apparatus, with especial reference to the
superhet, which is probably the widest
used receiver to-day, both in the Services
and in civil life.

Sound Engineets :
A branch of the industry which has not
to-day been given the prominence it
deserves in this country is that generally
known as Sound Engineering. It embraces
mainly those engaged in public address
work, and although in the past much of
this work has been carried out by small
radio firms who have simply made do with
odd equipment which was handy, it is
actually a very specialised branch of the
radio trade. For instance, suppose a large
open-air meeting is to be held, and some
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form of redistribution is needed to cover
the arta over which it is likely that the
public will be spread. A radio technician
or sound engineer who has studied his
subject will be able to select speakers
suitable for covering the area in the most
effective manner with the minimum of
power; will be able to place them effec-
tively, and the result will be that evervone
will be able to hear clearly the words of the
speaker. Contrast this with the effects
seen at some meetings where unqualified men
have erected the equipment. Deep boomy
tones come from unguitable speakers and
it is almost, if not completely, impossible
to understand a word of what is being said.
The same thing applies inside a building.
Badly arranged speakers will result in
echoes or distortion which will prevent
good sound gadiation, or feedback may
occur which will result in the amplifier
gain being reduced to such a level that
insufficient power will be fed to the spealers
and the sound will thus be inaudible in
many parts of the hall.

In America this work has been developed
in a very extensive field, owing, of course,
to the much wider scope offered in that
country, and special training centres are
available for sound engineers. The work
includes, Qf course, design and maintenance
of amplifiers and microphones and these
alone are a complete source of study for
the would-be technician.  Also included
in the field would be recording, as many
public meetings or similar functions are
of such an importance that a record of
certain speeches or performances in the case
of entertainment are needed.” If not, the
engineer may desire to make a record with a
view to a subsequent sale to the performer
or“speaker. This is a profitable business,
and many good radio dealers now include a
private recording studio on their premises.
The guality of a properly * home-recorded ”’
disc should be indistinguishable from that
of the commercial record, and it is possible
to use portable apparatus and still obtain
the same high degree of reproduction.
It will thus be seen that there is an ex-
tremely wide and varied field available for
those who are keen to take up some form
of radio as a career, and we shall be pleased
to answer any questions relative to “the
matter which have not been covered in

this article or in our Gift Book which is

announced on another page.
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A COMPLETE LIBRARY OF STANDARD WORKS

PRACTICAL WIRELESS ENCYCLOPAEDIA 7/6, by post 8/-.
EVERYMAN’S WIRELESS BOOK 5/-, by post 5/6.

SIXTY TESTED WIRELESS CIRCUITS 3/6, by post 3/10.
COILS, CHOKES and TRANSFORMERS 3/6, by post 3/10.
PRACTICAL WIRELESS SERVICE MANUAL 6/-, by post 6/6.
WORKSHOP CALCULATIONS, TABLES & FORMUL/E

'NEWNES’ SHORT-WAVE MANUAL 5/-, by post 5/4.

THE HOME MECHANIC ENCYCLOPAEDIA 3/6, by post 4/-
WIRELESS TRANSMISSION FOR AMATEURS 3/6, by post 3/10.
DICTIONARY OF METALS AND THEIR ALLOYS 5/-,

CAMM. )

3/6, by post, 3/10.
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by post 5/4.

PRACTICAL MECHANICS HANDBOOK 6/:, by post 6/6.

All obtainable from or through Newsageats or from Geo, Newnes, Ltd., Tower House; Southampton St., Strand, W.C.2
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Looking Ahead

T is somewhat refreshing to learn that
in spite of the difficult situation now
existing in Europe because of the war, all
the original preparations for the World’s
Fair to be held in Romein 1942 are being
adhered to. As would be expected, not
the least interesting section of the Fair
will be that devoted to radie in all its many
manifestations.

Bearing in mind that Mareoni was an
Italian, it is guite fitting that Ttaly should,
undertake this work, for a deht of gratitude
is owed by the whole world, to this engineer
and seientist who made commercial wireless
possible-and assisted so materially in the
developmient of television, ¥u this radio
sectiont a first class historial assembly of
apparatus is being organised, and if circum-
stances permitit is hoped to include original
television and radio equipment frem" all
the -important countries of the world. Tt
‘is not always realised how much weork has
been done in Italy with the object of
providing & satisfactory television service,-
and one of the leading manufacturers to
help “in this connection is Safar. The
Telepantoscope invented by Castellani is
used in the telévision camera, and has been
described bhefore in these colummns, the

The Strand Magaszine

WHEN M. Curie and his brother

announced in 1880 that they
Tad discovered @ curious thing about
crystals of quaitz, they did not tmagine
that thetr observation would make tele-
vision possible, or protect us from ice-
bergs and submarines.

Readers of this page are likely to be
interested in an extremely able article
w the April-issue of THE STRAND
MAGAZINE on *° Discovery of In-
audible Sound.”” The amazing uses of
supersonic waves aie described, and it is
rightly poinited out that although nobody
knows yet the limits of their usefulness,
they are already one of the most impor-
tant safeguards to our counlry.

This same 1ssue of THE STRAND
also «contains a particularly inieresting
account of the fraining of the Naval
Diger. — It's oblwinable thiough all
Newsagents and Bookstalls.

principle of working for converting the
optical image into a felevision signal differs
from the Iconoscope. As far as the ultra-
short-wave radio transmitter at Rome is
concerned, the vision signals are radiated
on a wavelength of 6.8 metres and the
sound’' on 7.4 metres. Picture dissection
is one of 441 lines interlaced, while the
aerial power is rated at 5 kilowatts for full
white in the picture, the frequency charac-
teristic allowing for a maximum modulation
frequeney of -3 megacycles without distor-
tion. - In Milan, facilities are provided for
television demonstrations on closed circuit,
and here - again the Telepantoscope is
employed in the television cameras. It is
ag well to remember that with this device
the signal mosaie is built up in such a way
that it possesses a luminous inertia of the
same duration as -the frame frequency:
It is claimed that in this way better sensi-

is carried out cleetrostatically, hut the line
and frame deflection circuits operate electro-
magnetically. ¢ demonstration receivers
employed for public viewing of the studio
programmes enacted in the same building
incorporate 16in. cathode-ray. tubes of a
relatively short length and having a front
screen face of the latest flat type. Since
electromagnetic operation is emiployed the
controls of these sets are very simple and
compare favourably in performance with
British sets in use fast year.

o7

Electron Multiplier Modulator
""T"HE photo-electric cell,. complete with

electron multiplier, has been employed
for.a variety of purposes in modern indus-
trial science, and it is now suggested that
it, can funetion in such a_way that full
modulation can be derived from it in a
television transmitter. Between the photo-
electrie eathode and main anode are.inter-
bosed the usual secondary emissive clec-
trodes, these -being of open grid 4vpe.
Appropriate positive potentials are applied
to these ~via potentiometer, so that the
voltage .-increages in magnitude as the
electrodes become nearver to the aunode.
Between the final multiplving electrode
and the anode a constant voltage is applied
and a voltgge of the same frequency as the
visidn carricr wave is magnetically coupled
to this sedtion of the cireuit.

and very bad for the nerves.

and your time.
useful.

and for yourself personally.

waiting for better times. The
best of existing conditions.

Accountancy Exarninations

Advertising and Sales Manzgement

Agriculture

A.M.LFite E. Exams,

Applied Mechanics

Army Certificates

Auctioneers and Estate Agenty

Aviation Engineering

Banking :

Blue Prints

Boilers

Book-keeping,Accountancy and Modern
Busi Methods

B.BC. (Eng.)

Builders’ Quantities

Building, Architecture and Olerk of
orks

Cainbridge Senior School Certificate

Civil Engineering

Civil Service

All Commercial Subjects

Commercial Art

Concrele and Structural Engineering
Draught: hip.  All b h
. Enginesring. All branches subjects

and examinations.
General Education
G.P.0. Eng. Dept.
Heating and Ventilation
Industrial Chemistry
Institute of Housing
Insurance
Journalism
Mathematices
Matriculation

—DO NOT GONCENTRATE ON \

Read, write, sketch, paint, study your vocation ; anything that will cccupy your mind
X Make use of the long dark nights by concentrating upen something
During the last war many people learned how to write short stories, ete, ; to-day
a number of them are world-famed authors.

By becoming efficient in your vocation you can give the best
-and to yourself. The more you increase your earning power the better it is for the:country

War or no war, earning power always brings its possessor to the ffont,
ideal opportunity never arrives. We have to make the
Therefore, delay is useless ; it is worse, it is harmful.

BO ANY OF THESE SUBJECTS INTEREST YOU? .

If you do not see your own requirements above, write fo us on any subject. Full particulars free.

AR

You will find it very worrying

service to your country

It is no use

Metallurgy

Mining, all subjects

Mining, Electrical Engineering
Mbtor Engineering

NMotor Trade

Municipal and County Engineers
Naval Architecture

Novel Writing

Pattern Maling

Play Writing

Police, Special Course
Preceptors, College of

Press Tool Work

Pumps and Pumping Machinery
Radio Communication

Radio Service Engineering

Road Making and Maintenance
Salesmanship, I1.S.M.A.
Sanitfation

School Attendanee Officer
Secretarial Exams.

Sheet Metal Work

Shiptuilding

Shorthand (Pitman’s)

Short Story Writing

Spesking in Public

Struetural Engireering
Surveying

Teachers of Handicraits
Telephony and Telegraphy
Television

Transport Ipst: Exams.
Weights and Measures Inspector
Welding

Wireless Telegraphy and Telephony
Works Managers

STUDY AT HOME IN
YOUR SPARE TIME

EVERY DEPARTMENT IS A COM-
PLETE COLLEGE: EVERY STUDENT
IS A CLASS TO HIMSELF

tivity is*secured and less flicker. Focusing

JOURNALISM

Short Story, Novel and Play
Writing.

There 1s money and pleasure in Journalism
andin Story Writing.  No apprenticeship, no
pupilagé, no examinations, no outht necessary.
Writing for newspapers, novels or pictures, is
not a gift ; it is a science that can he acquired
by diligent application and proper guidance.
It is the most fascinating way of making
pastime profitable. Trained ability only is
required; we do the training hy post. Let us
tell you about it.

DEPARTMENT OF LITERATURE 104

e et e e st et 53 e 1

IF.YOU ATTEND TO THIS NOW IT MAY MAKE

A WONDERFUL DIFFERENCE TO YOUR FUTURE
—CuT

COUPON—°yr 1

UT g

TO DEPT. 104, THE BENNETT
COLLEGE LTD., SHEFFIELD.

Please send me (free of charge) 4
Particulars of .......... }(Croms out line which
our private advice about does dot apply)

R RTINS e

"UPLEASE  WRITE TN BLOCK LETTERS ™
Name Ll o v, o, .00

AtdTcaShti, NE SCA T R |




LA A me——

—e

N

PRACTICAL WIRELESS

have been selected for

VHE “STUDENT’S” THREE

for their consistent efficiency, made
possible by the employment of a
high frequency iron core.

The c¢pils are supplied on bakelite
bases, fitted with - terminals, thus
simplifying the wiring of the receiver.

BPEE AERIAL COIL rice 6/ 2520,

VARLEY (PROP. OLIVER PELL CONTROL, LTD.)

CAMBRIDGE ROW, WOOLWICH, S.E.18.

Indispensable to the
Modern Handyman

THE
HOME MECHANIC
ENCYCLOPEDIA

By F. J. CAMM

An up-to-date and comprehensive guide
to thie Mechanical, Scientific and Tech-
nical Interests of the day—with expert |
articles on Aircraft, Television, Models,
Astronomy, Electricity, Photography,
Chemistry, Woadwork, Motor Cars,
Wireless and Home Cinema.
Over 600 lilustrations.

; ' NET

| From all booksellers, or by post from the
| publisher, George Newnes, Ltd. (Book
Dept.), Tower House, Southampton Street,
Strand, London, W.C.2,

- but have small tubular bulbs
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LATEST TRADE NEWS

An Efficient L.T. Charger
T would appear that during the last six
months, the demand for reliable low-
tension chargers has shown a marked

1 increase, and this is, no doubt, due to the

more extensive use of low-tension emergency

i lighting systems and the necessity of keeping

car accumulators in a fully charged con-
dition. The demand has introduced several

1 new types and this week we have received

for test purposes a newly introduced

j model from Messrs. T. W. Thompson,

of 176, Greenwich High Road, Greenwich,
S.E.10. In all fairpess to the malers, it
should be noted th?t}' although the model

The

A.C. charger,

in question is & new addition to their range
of products, the makers are by no means
new to the market as they have been pro-
ducing similar equipment for the Tlast
twenty-five years.

The unit, as the illustration shows, is neat
in appearance, sturdy - in construction
and, owing to the perforated metal con-
tainer, provides adequate cooling facilities
for the mains transformer and metal
rectifier. The output is designed for 6-volt
and 12-volt cells, the change-over being
made by plugs and sockets. The mains trans-
former is substantially designed, and will
deliver an output far in excess of that
needed in the unit so that there is little risk
of damage due to an accidental overload.
The latest type of non-valve rectifier is
incorporated and will supply a generous
l-amp on load. The price of the unit is
35s., and it is guaranteed
for 12 months. The overall
dimensions are 9ins. by 4ins.
by 4ins. :

New Osram Valves

they are replacing the Mercury Rectifier
Type GUS, with a valve of a new desien
to be known as the GU50.

The Osram GU50 has characteristics
identical to its predecessor, and can be
employed in all apparatus for which the
GUS has been specified. As a result of
considerable research, it incorporates many
modifications in design however, which
will improve the reliability factor under
maximum conditions of operation.

This new valve can be recommended with
confidence as a reliable rectifier where an
output up to 250 milliamps per valve (with
dglayed switching) is required. It is rated
up to 1,500 volts R.M.S.,
and priced at 23s.

Osram VMP4G Replaces
VMP4 :

The G.I.C. also states
that valve type VMP4, the
4-volt indirvectly - Lheated
variable-mu H.F. Pentcde,
1s- now obsolete. To meet

" the requirements of servicing
for receivers in which this
valve was used, the muore

supplied fitted either with a
new Thompson ©-pinor7-pin baseasrequired,
t has been proved in
tests that the VMP4G -will
replace the VMP4 with perfectly satis-
factory results, and the removal of the
VMP4 from the market has, therefore, been
deemed quite justifiable.

)05 T ) ) ) I ) B ) U -G 1
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Owing to pressure on
space, several regular
features have been held
over.
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Although not  strictly
valves in the accepted sense,
the Tuneray Indicators
recently introduced by the
G.I5.C. may be classed in
the valve group. These are
similar to existing models

te facilitate mounting in
radio receivers and obviate
the necessity of using a

rigidly held valveholder.
Comparisons in size may be
made by reference to the

dimensioned diagrams on
right. The type humbers are

T
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&
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Y61 and Y62, and thev may . !
be used toreplace the Y63 and — 300
Y64 types in all sets already

using the latter. The prices OLD NEW

of these two indicators are

8s. 6d. each. In.addition Dimensioned drawings for comparison purposes, of the old and

the G.E.C. announce that

new Osram Tuneray indicators.

recent VMP4G will now be.
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HIGH-FREQUENCY COUPLINGS
(Continued from page 88)
resistance ‘is indicated in Fig. 3 by broken
lines. There is one other slight dis-
advantage of the tuned-anode circuit, even
when it is arranged as shown in Fig. 3,

which is that the full voltage of the H.T.

supply is applied between its <terminals,
so that if the vanes were to touch a short-
circuit would result. Provided that a good-
class condenser is used, however, this can
be ignoved.

H.F.-Transformer Coupling
The third form of inter-valve coupling
: HT+

REACT]O{\,{ WINDING LE

Lo e

-0003
MFD

REACT}COND-
COND

£ ——— ' TR
Fig. 4~—H.F. transformer coupling is shown here.

is that shown in Fig. 4, and this is in reality
a combination of the other two arrange-
ments. The coupling provided is by means
of an H.F.- transformer, the secondary
winding of which is tuned, the primary
being aperiodic, and it is identical in
pringiple with a standard aerial tuners In
the present instance it is not possible to use
a three-point wave-change switch, and two
separate on-off switches or a four-point
switch must be used instead, unless a by-
pass condenser is used in the samoe manner
as in the tuned-anode cirenit described
above. The tuned-transformer method of
coupling combines the advantages of both
of the systems previously considered,
besides which, theoretically, it provides a
cerbain amount of voltage step-up, due to
the secondary winding having a greater
number of turns than the primary. This
additional amplification is not always
realised in practice but the method of
coupling is extremely good when a well-
designed-coil is employed. But if & poor
coil is employed it is usual to find that the
receiver is very inefficient at various wave-
length settings, or that reaction control is
very “‘ unsteady.”’

" Asfar as the single-valve. high-frequency
amplificr which we are considering is con-
cerned, it does not matter very much
which of the three types of coupling is used,
provided that the disadvantages and special
points dealt with are borne in mind. On
the other hand, when we come to consider
a receiver having two H.F. stages, the
position 1§ rather different, and it is best
for the amateur to avoid using a pair of
tuned-anode circuits, because it is then
usually rather difficdt entirely to avoid
self-oscillation, due to the fact that the
circuits are too efficient. i

SCHOOL BROADCASTING IN WAR-TIME

¥N' presenting the programme of School
Broadcasts for the Summer Term, 1940,
the Central and Scottish Councils for
Yehool Broadeasting hope that the various
series will be found of special value in the
difficult conditions which have been imposed
on schools by the war.

Broadeasts have ¥ven modified where
necessary both in their content and their
presentation to suit war-time conditions.
For instance, there is now only one Home
Service programme for the whole of Great
Britain, and certain series of particular
interest to Scotland and Wales have had to
be abandoned, but the essential quality
and purpose of School Broadeasting remain
—to provide something which the teacher
himself cannot give, and to supplement the
work of the-school on the imaginative side.
In addition, for. many children living in
strange swroundings away from their
parents, it has provided a reassuring link
with the outside world. It may not he
out of place to quote the following statement
on the contribution of School Broadcasting
which appears in the English Programme of
Broadecasts to Schools 1939-40, and which
remains trye to-day in war-time as it was
in, peace time :

School Broadcasting should not be
viewed in isolation. On the one hand

it is a section of general broadcasting ;

on the ofher it is one.of the elements
in modern education. Xducation is
passing through a stage of rapid develop-
ment,; the boundaries of the school are
receding and, as they recede, the
responsibilitics .of the teacher increase.
It is the avowed object of the educator
to:day to prepare children for life, hoth
in work and play; in fact, the school is

“Gradually

or should be part of life. The teacher
has no longer to he content to instruct
his pupils in classroom subjects; he is
all the time seeking ways in which he can
link up classroom teaching with life
outside the school. Broadeasting is an
important outside influence on the
development of the child. The teacher
who brings it into the school is drawing
into his service something which is part
of the normal cxperience of home life
to-day. Moreover, apart from what the
child learns from the broadcasts, he has
his first experience of listening under
guidance. He Is likely to spend many
hours of his adolescent and adult life
listening to the radio. The feacher has
a  chance of doing something to
train his powers of selection and cog,
centration.

During the first term of war-time School
Broadcasting, the B.B.C. Central Council
were trying to interpret the needs of an
audience which as to perhaps 75 per cent.
of its total number was listening under
abnormal conditions, and the B.B.C.
Schools Department, evacuated to s
country house and working under equally
abnormal conditions, executed the Council’s
commission with indomitable cfficiency.
normality returned on both
sides. By the end of the autumn term
fewer schools were working in shifts or in
strange buildings and more Heads of
schools were in a position to find out what
the Council were doing and té tell them*
what would help them. At the same time
-the difficulties of production became less
and the new technique of presentation
(the children lacking illustrated pamphlets

to refer to) more assured.

=—ELECTRADIX=

SIGNAL GEAR
Mor¢e Keys, Practice Sets, Buzzers, etc.

L.RR. SOLO PIIONES. The extra
recelver you want on your phone
line. For use with buzzer-morse.
A clrculy tester with a poclet
cell. Single Earpicge, 40 ohms,
metal hook loop. with cord. 1/3.
Ditto, D.3 60 ohms, with cord,
1/6. W.B. 1,000 ochms, with cord,
2/-. 2,000 ohms Earpicce, with

cord, 2/6.
LR DOURLE ITEADPIIONES.
Pilot Bignallers 120 ohm. Phones.
Al leather headbands with stide
\ adjustment chin strap and d4ft.
cord. Comfortable 3/6.  Sublivan 120 ehms. aluminium
headbands, 3,9, cords 1/8 extra.
H.T. BATTERY SUPLR-
SEDERS. 8 v. at 6 mja
for H.T. from your 2-volt

hactery.ﬂno }g.lT. bﬁttl;el'liec% b DF o
7in. X 4Hn. x 8in. Bakelite BRI -
fAinish.  Viibrator and Metal &= 2 SUPERSEDER,
Rectifler, hy 5. G. Brown, = H& /
Sale 376.  Full guarantee. 1-1’ =

Type S, for larger sets. Can
boe supplied for cither 2-volt, d-volt. or G-volt baftery.
Model 10, output D.C, 120 volt. 10 m/a, 2 taps. 65'-. Model
20, output D.C. 135 volt, 20 m/a, 3 taps, 70/-. VIBRATORS,
612 volt car type, 4 amp., 10/-

AVILP. PETROL ELECTRIC GENERATING SETS
A FOR LIGHTING AND
CHARGING FOR £18 ONLY.
A 500-watt. single ¢yl., 2-5troke,
water-cooled. self-olling Stuart
Turnet engine : mag. ign.
coupled Lo 50'70 voltg, 10 amps.
shunt, 'Jdynamo, 1.000 r.p.m
£16. No ingreass in price. these
are £10sets ready for immediate
delivery.
FOR €12, A 150-watt engine
and dynamo on similar lines but coupled to 25/30 volts.
6 amps. dynamo.

A.C. MAINS CHARGERS, .
LESDIX TUNGAR _Flo
CHARGERS, Two models of F =

these famous sets. One
volts § amps. With meters and

controls, ete., will handic 100

cells a day, £7/17/6. Another fine G e =
Tungar for two 5 amps. circuits § j
with meters and variable volt = . @,

controls, 70 volts, 10 amps., for
200 cells, bargain. £12/15.

AC/D.C. DAVENSET. Type G.C. House, Garage Wall
Type Charger, 3 circuits. output D.C. 25 volts 6 amps
Trans. tapped for 15 volt 20 volt. 28 1olt. Two indepen-
dent circuits. max. cell capacity 40 radio cells, £875.

PHILLIPS Model 1087 with valve for 24 volts 10 amps.
Steel case, £7.10.

DAVENSET A.8.C4. 4circult charger for up to 80 cells,
List Price £32. Four sets of Auto-charge regulator:
and indications on panel with switch volt contro).
Four circuits of lamp., 1 amp, 2 amps.. and 2 amps. or
three of 1 amp. 2 amps. and 2 amps.. or one of 50 volts
6 amps. Fine steel clad set complete in detalls that will
quickly earn its cost, £14'10.

D.C. CHARGING OFF D.C. MAINS, £14. Davenset
DC2 steel-cased 200/250 volt charger, large meters. wheel
controls, 2 cirguits. 1 amp. and 3 amps.. as new. Sale
price £5/10. Charging resistances, all sizes in stock.
State 16ad required.

230/230 volts. MAINS CONVERSION UNITS. rFor
operating D.C. from A.C. mains screened and fiitered.
120 watts output. £2/10s.

TELESCOPES, Navy Telescopes, small gun type, 25/-.

MAGNETIC 1!in. COMPPASS with Plain Scale. Bevel
glass, brass hody, gd.

MOVING COIL MIKES. Torpedo P.M. nmioving-coll
mike, model T.M., needs no battery. directional correct
frequency response. ideal for P.A. and recording, 55 -
Table stand, 7.6. Trans{., 7/6. Epoch type ditto, a robust
and handsome P.M. M/C. mike, 35/8 : with table stand,
42/6. Transformer, 7 6.

.\lagé\'l-l FLOOR STANIS. 26in . 12/6 : 37in., 15/- :
18/8.

for 70

48in.,
POVWER ALTERNATORS, H.F.| 80 oyeles, %0
amps.. 10 volts, £3110. D

2 itio,

.A.} double, type W. 500 cycles,

% 100 volts. 3 amps. and 70

1 e volts, 3 amps. D.C., £510.
RADIO ROTARY CON-

' @ VERTERS, For A.C. Re-
celvers oun D.C. mains to

230 v. A.C. output. In silence
cabinet, with filter. All sizes
in stock from 15 watts up-
wavrds, 30450, 100, 200, 400 and
800 watts : 1 kw.. 1
kw., etec. Also battery
operated 50-watt sizo
in 12 volts and 50 volts
m',’)ut. T.V.T. Sets ¢
volts 1o A.C., 25/-

s MEGGERS. 100 volts

200 volts, 500 volts, and 1,000 volts from £6/10s. ’
T RELAYS.  Ultra sensitive moving cofl

Belay, 1.000 ohms, coil closes eircuit on
50 rnicro amps.. 60/-. 2000 chms, 5 m.a,
I lishtweight magnetic Relay. 10/86.
¥ 5/- EMERGENCY PAR-

CELS of useful stand-by
at electrical and radio repair
material and apparatus, 10 1bs. for 5/-.
Post Free.

Send for 1940 Bargains List ** N,

ELECTRADIX RADIOS

218 Upper Thames Street, London, E.C.4.
== T'elephone : Central 4611, -
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Details of Termina! Indications for Certain
Popular Coils

I are continually receiving inquiries
from readers for details of connec-
tions of coils which are not now in

normal circulation, and as we have ve-
peatedly pointed out it is not advisable to
try out modern circuits with old parts. We
have given certain details previously. but as
all iskues are out of print we are repriniing

this data. It must be pointed out that

coil connections have never been standard-
ised, as have certain other components,
and thus the fact .that a certain coil may
have six terminals does not mean anything.
Even the numbering of these teyminals
bears no indication to its type or the method
of using it, and thus we may find that one
coil will have terminal number 1 joined to
the grid, whilst another will have terminal 6
taken to'the same point.

All-wave Coils

Ta 1933 the Lissen Four-range coil and
“the British General All-wave Tuner were in
common use, and these are very popular
with home constructors. The circuit of the
Lissen coil is given in Fig. 1, and it will be
seen that in this component the various
sections are short-circuited by means of the
self-contained wave-change switch as the
ranges arc lowered. The {four bands
covered are from 12 to 38, from 22 to 90,
from 190 to 555, and from 800 to 2.000

4
;;‘%-ooo_s MFD

[ e

=

Fig. 1.—Circuit of the Lissen 4-range luner.

metres, and the coil may be used in a simple
detector stage or as an H.F. coupling coil—
in this case taking the preceding anode to
the coupling condenser in place of the series
aerial condenser. The efficiency of this
coil will not be found so high as modern all-
wave coils, and it is, of course, of much
larger dimensions.

The British General Tuner id of a different
type, having a transfer aerial tapping for
each range, and incorporating the circuit
shown in Fig. 2. In this case the ranges are
14.5 to 40, 32 to 90, 200 to 550, and 900 to

2,000 metres, and for this, as.well as the

Lissen coil already mentioned, a standard
0005 rofd. tuning condenser should be used.
It must be pointed out that several different
types of British General Tuner werc pro-
duced and the reference-letters given in
Fig. 2 may not apply to all of thern. The
coil illustrated was used in ouwr All-wave
Unipen recciver described in 1933.

Telsen Variable Selectivity Coil
Another very popular coil of its time, and
onc which is still in common use, is the

Fig. 2.—This 15 the origirial British general tuner.

Telsen. component which had a small self-
contained condenser mounted on top of it
for aerial tuning purposes. It was known
as a variable selectivity coil, and the circuit
and connection numbers are shown in
Fig. 3. In some cases it may be found
desirable with this particular coil to include
a fixed condenser having a maximum
capacity of .0003 mfd. across points 4 and
6 to prevent medium-wave breakthrough.
With this coil a separate wave-change
switch has to be employed, and this should
be of the three-point ype.

Another Telsen coil about which we still
receive requests is the Type 349—one of
the first miniature screened iron-core coils
to be produced. This has six terminals
only, and they are wired, as shown in
Fig. 4. With this, as with most other coils
described, it is possible to employ a simple

A NEW HANDBOOK

NEWNES
SHORT-WAVE

&

5/~ or 5/4 by post from the
Publishers,
- GEORGE NEWNES, LTD,,

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

o April 13th, 1940
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Fig. 3.—The popular Telsen variable selectivity
-y
cotl.

detector stage or to use them in an H.F.
stage as H.F. coupling components. In
each case the anode takes the place of the
acrial lead.

Band-pass Coils

An early Lewcos coil of interest was the
unscreencd bandpass filter, built up round
two small formers mounted on a base in a
V7 formation. This coil also contained
a switch in the base, and the terminals,
instead of being numbered, bear reference-
letters. These are shown in the circuit in
Fig. 5. and it will be seen that a coupling
condenser has to be employved. This
should Le of the non-inductive type having
a maximum eapacity of .02 mfd., and if
possible a mica condenser should he
cmployed. In this particadar coil unit the
series aerial condenser is included in the
coil mount and thus. when used as an inter-
valve coil, the anode would be joined to
terminal A direct. This coil is not ideal for
modern conditions owing to the fact that the
wave-tange on the medium band is from
235 to 550 metres, and thus itis not possible
to tune down to a large number of popular
stations. Turns can be stripped from the
former, but some difficulty may be experi-
enced in balancing the two windings, and if
this is done then a separate panel-trimmer
should be connected across one of the
condensers to enable the two circuits to be
balanced for distant station work. :

Lissen Type LN5101

A screened coil in the Lissen range which
is still popular is type LN5101,- but it
must be remembered that thiz firm has
produced dozens of screened coils and unless
the type number is given on the coil-

Fig. 4.—This is the Telsen type 349. coil.
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sereening can these -reference numbers
cannot be followed. The circuit is shown
in Fig. 6,-and the wave-range covered is
from 200 to 550 and from 800 to 2,100
metres. It will be noticed in the circuit
that the  reaction condenser is ' shown
jointed betiveen the anode and the terminal

5, or between terminal 6 and earth, and this -

enables a metal panel or an insulated panel
to be used at will. The latter coninection is

preferable as it puts the reaction condenser |

Fig. 5.—The Lewcos bandpass coil.

moving vanes direct at earth potential
and ‘this avoids tuning difficulties when
critical réaction adjustments are being
made. If & metal panel is employed and
the ¢ondenser is joined between the anode
and the reaction winding, in any type of
coil, the condenser must be insulated from
the panel (if this is earthed in the usual way),
otherwise the reaction coil is short-circuited.

b e

=3
‘0005
MFD.

Wireless enthusiasts everywhere are becoming increasingly aware of the extra comfort
More and more homes are being
Your
economy of price

Chassis models

and convenience that Extension Speakers provide.
adapted to ““Extension Speaker listening.” Why be tied to one-rpom radio !
dealer will be pleased to demonstrate Stentorians which' combire a

with a quality of reproduction that you will readily appreciate.
from 19/3. Cabinet models from 21/6. Leaflets sent on application.

THE PERFECT EXTRA SPEAKER FOR ARY
WHITELEY ELECTRICAL RADIO CQMPANY LTD. - MANS,F)ELD,

NOTTS.

—New TROPHY §—

At least four stations for every one

received on the usual all-wave set
The war did not stop TROPHY production. At home
and overseas the demand for TROPHYs increases. And
now a new 8-valver with bandspread tuning and more
refinements, ensuring reliable reception of the -World’s
news and entertainments. A communication type A.C.
receiver with a continuous wave-range of 10 to 550 metres.
gnbeagable in ]gerformance and value. You are urged
O order  now to save. . a L]

o Terms available. £14 L 19 . 6
SPEAKER. Matched P.M. cabinet speaker, 46/3 extra.

| 2-STAGE RF AMPLIFIER

This new unit with a wave-range of 7-850 metres is
f. recommended for use with any receiver. Gives
3 increased range, selectivity, sensitivity and volume.
fid Bandspread tuning. Easily connected to any set
£ (bat?egslr or g‘?}"s’) where A.lC. 2007250 v.-supply is Farope's - Largest

i available. F uaranteed. B : ar

: A ’ W 2 £7 . 8 a 6 Listening Post

Press;

Fig. 6.—Lissen type
LN510T coil,

N D)) ) )-RD{ E (-IRED{ ) €I ) T () )|} 1

- JOIN NEWNES’
PRACTICAL GROUP!

PRACTICAL MOTORIST
The owner-driver’s journal which tells you how to
repair, overhaul, and obtain the best perform-
ance from your car.
4d,—XEvery Friday.

PRACTICAL MECHANICS

The only Euglish journal “of its (ypé. It deals
with every branch of Science, Mechanics
Invention, Model-Making, Chemistry, Astron-

omy, Photography, Television. .

7d.—Every Month.

THE CYCLIST 5
The leading weekly for every Oyelist, Clubman, }
Utilitv Cyelist, or Tourist. o
Join “The Cyclist”” Road Club and also take E

7

) (1 ()

1t

advantage of the FRER Insurance offered,
i 3d.—Evcr¥ Wednesday.

(T ) S} ) (|- SR ) | () e ) (o )@é

D) D (3 A ) D} D - I (|-G { 4D | T ) o )

British  Mechanical

Terms ‘available. e I
77 (Pr.20), City Road, London, EC.1.
' 1

"e 70 SCOTT Co. Lid o Sl S

9 41, High Hollborn, W.C.1. Tel. . Flol. 3248.
Please send now for new TROPHY folder and 1940 Radio List—FREE !

et
e

The CLIX range of
Radio plugs is com-
prehensive to the

: . This unique. Handbook
fast »degree and shows the easy way to
covers every con- alure K. S B

H 5 M I Mech.B. M.I.E.E.,
ceivable purpose. A.M.T.A.E., AMLIWT

: A M.I.R.E., and similar qualifica-
tlons. WEH GUARANTEE—' NO ASS—NO
FEB.J* Defails are given of over 150 Diploma
Courses in all branches of Civil, Mech., Eleo.,
Motor,  Aero, Radio and Television En-
L gineering, Building, Government Employ-
=/ - 5 ment, stc. Write for' this enlightening Handbook

Lid to-day FREE and post free.

Productions ol | Brin A T B
£y J i ritish Institute of Engineering Technology,
1, Church - Road, Leatherhead, Surrey 409, Shakespeare House. 17, 18, 19, Stratford P, \«gVyl
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‘How" Old are

UERIES regularly -received from
readers very foreibly bring home
> the faet that many listeners fail to
realise that the valve is not a permanent
part of a radio receiver, and that, apart
from the fact that it gradually deteriovates,
aceidents in connecting up or testing a
receiver may very seriously impair the
efficiency and shorten the life of a valve.
- The queries in guestion are :

1. ©“ My output. pentode glows with a
blue ‘incandescence which varies with the
music. . . .

2. T switched on but no signals or hum
came from the loudspeaker. After a few
minutes I raised the lid of the cabinet and
was surprised to see that the pentode was

b red-hot. - . 2

e
e e et

The solution to the first query is generally
the fact that thé receiver i1s being operated
without H.T. for a considerable period of
the testing-time whilst the set is being
installed, and -the result is that the output
talve has become ‘‘soft.”” In the second
case it eventually transpired in one instance
that no loudspeaker wasg connected to the
set, -and thus there was no load for the
output valve (a mains pentode). Conse-
quently, owing to the considerable wattage
dissipation from the screen which resulted,
the entire electrode assembly had become
red-hot and the life of the valve was not

. only considerably reduced, but less than
half tke normal output was obtainable
when the receiver was subsequently correctly
connected up.

A Story and a Moral

i Most valve manufacturers give a.gnarantee

of a definite life to a valve, and this means
that when used under correct operating
conditions it should provide for that period,
the anode current, wattage dissipation,
and other characteristics which the makers

}
:

e =

state for that particular valve. The care
¢ which is taken at the factory, not only in
| assembly but in testing, prevents all but a
very few defective valves from finding their
way into the hands of the listener. Now
i and again, unfortunately, a peculiar defect
| does enable a valve to pass its factory tests
" in spite of some-fault, and after only a short;
period of use it breaks down. ITn such
cases, - however, the: valve makers will
i exchange the valve and will examine the
| faulty one in order to' take precautions
against a similar defect again arising.
1‘ Therefore, the listener may be reasonably
' certain that when the valve is plugged into
~ his receiver it will give good service for a
definite period - of time. Qwing to the
method by which a valve functions, how-
ever, there is a gradual deterioration, or
. falling-off in performance. This is so slight
that it is not noticeable and after, say, six
jmonths’ use the receiver appears to give
. exactly the same performance as when
, first installed. The same remarks apply at
’ the end of the year's use, but by that time,
{if a set of brand-new valves of exactly
. similar characteristics is used in place of the
. old ones, a remarkable improvement in
iperformance will be noticed. We do hear
" of cases where a constructor proudly boasts
«that he has had the same set of valves for
Jt-hree years, ‘“ and they are still as good as
. when I first bought them.”” Unfortunately,
jthis cannot be true, as the valve is what
{might be called a * perishable >’ article, that
‘is to say, from the moment the filament or
tcathode is heated something is being used,
jand this is not pnt back in any way, so that
}in time they must become ‘‘ worn-out.”’

T .
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PRACTICAL . WIRELESS

Your Valves?

The moral of this is to replace yvour valves
after.the period of life given by the makers,
and vou will be richly rewarded. not ouly
in improved quality,. but also in greater
“yeach” or, In other words, improved
reception from all stations.

Points to Guard Against

The useful period of life above referred
to may he very cousiderably shortened if
the valve has Dbecome damaged due to
wrong connection, mechanical shock, ete.
Some of the points, although at first
sight do not appear to ‘have any eftect on
the life of a valve but which may prove
of great importance, are now given.

In a battery receiver it is essential that
the H.T. be applied whilst the filament is
alight. When trving out a new cireuit,
therefore, make gnite certain that the anode
cireuitsare complete if the L.T. is switched
on. Although running the filaments alone
for a few minutes ouly may not make niuch
diffevence, if allowed to glow for a long time
the valve may become soft.  Thisis becaust
when the normal anode current is flowing
there is a- kind of * cleaning-up ™ effect
which acts on the resilual gases in the
valve envelope, and without this useful
effect the degree of vacuwm is modified,
with the result that sottening takes place,
and in the output valve in particular it is
denoted by the blue glow referved to in the
opening paragraphs.

In a mains receiver it is not usually
possible to rum one supply without the
otherv, but in the event of a hroken H.T.
supply circuit the same remarks apply.

When first installing & mains receiver. or
when carrying out experiments, take
particular care to plug the valves into the
correct holder. At first it mayv uot appear
to be a very sevious watter it the wrong
holder is employed, but a moment’s thought
will show that in some cases serious damage
can be done. Take. for instance, the case
of an A.C. receiver emploving a directly-
heated pentode. Ii an ordinary triode is
plugged into this holder there will be a
positive voltage of about 150 to 200
applied to the cathode (the centre pin) with
disastrous results.

Another little-known point relates to
overloading a modern high-slope valve. In
the case ol an output pentode of this type
the application of a very large signal will
cause considerable transient anode-voltage
surges, and if an inductive anode load is
being emploved these may rise to as much
as five times the steady anode feed voltage.
This may cause what is known as a ** flash-
over’’ imside the actual valve, breaking
down insulation, impairing the vacuum,
and in an extreme case actually causing the

glass envelope to {racture.

Other points. sich as incorrect voltages
caused by wrong connection or broken-
down resistances and condensers, will, of
course, occur to the average constructor
and it should he unnecessary to point out
that' short-circuits, either accidental or
intentional, ean result in irreparable damage,
hoth to valves and other components.

EVERYMAN'S WIRELESS
BOCK
By F. J. ICTI‘:)\NI.VKM

/- or 5/@ by post from Geo., Newnes, Ltd,
(Book Dept.), Tower House, Southampton Street,
Strand, London, W.C.2.
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MONEY FOR YOU

- -
in Radio

We can train you for a well-paid position.
Without interfering with vour present accupa-
tion. you cun study at home in your spare time
and become a qunlified Radio Engincer.
_Radio Clectricians, Mechanics, Service
Engincers, Inspectors, Instructors and Tech-
micians arc urgently .needed by Radio Firms
and the Government, and the demand for
such men will continue and increase.

There are also excellent opportunities for
tpare-time money-making.

Our Home-Study Courses are praised and
recommended by feading Radio Authorities.
Hundreds of students of all ages who are now
in well-paid positions owe their success to our
truining.  Many ol them knew nothing about
radio hefore they joined our College.

LOOK TO YOUR FUTURE. Even if
you are satislied with your present 'position,
you cannot be sure of your future. Safeguard
vourself againgt misfortune by becoming a
trained man.

Il _you are liable for Military Service or
wish to join the R.A.1.. send for detatls of
our new Radio Mechanic’s Superhet Course
fwritc M5 in_top corner of coupon).

POST COUPON NOW and learn bow vou
can get better pay or profitahle sy are-time work.

T. & C. RADIO COLLEGE

FAIRFAX HOUSE (P.A),
HIGH HOLBORN, LONDON, W.C.i

o T e e

H (Post n unsealed envelope, §d. stamp.)
| P!e?sc send me free details of your Home-Stvdy
[¢

| Radio Coprses.
| NAME ... e me ok e

I ADDRESS, . digsnnk shyp o vnkdonss .

The R.A.F. still want
RADIO MECHANICS!

" Applicants showld have a knowledge of the nnder-
lying  principles —of sumheéemdg{ne clreults,”
SUNDAY TIMES.

Thiz vital and topical knowledge is avajlable in
one concise volume—a book which. saya * Practical
Wireless,”” * gives all the information necessary
for & complote understanding of the superbeteronyne
receiver "'—a hook which makes every detall of the
sublect clear—a hook which isessentic! to every radio
mechanic—

SUPERHETERODYNE
RECEI\7ER by ALPITGD L. W n"lﬁmg,f

We alse publish

SHORT - WAVE RADIO

By -F. 1. REYNER 1€ 6 nst.

A comprehensive survey of the avatlable data con-
cerning short waves #nd of the piactical methods
of thelr use In radio and television transmission.
1t is profusoly illustroted and an invaluable
companion to the author's standard work

MODERN RADIO
COMMUNICATION

VOLUMIE |} 716 net.
Sizth Edition
* Takes il8’ place among the most [mportant of
elementary textbeoks for serlous students of radio
communication.” WIRELESS WORLD.
' This standard work s commended (o gll students
of englneering  seekin up-to-date aend com-
rehensive review of the subject.” JOURNAL OF
HE JUNIOR INSTITUTE OF ENGINEERS.
VOLUMLE II 7.8 nst.
Third Edition
* Can be well recommended as a textbook for the
student, and a useful reference book [or the radio
engineer.” INSTITUTE OF ELECTRICAL ENGINEERS®
STUDENTS QUARTERLY JOURNAL.
It is a thoroughly good book for the job in view
and it should maintain (s well deserved popularity.'t
T. & K. BULLETIN.

PITMAN:Parker Si- ingsway* WC2
DT R TR L S S SRR
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Steps to Quality—T1

IR,—Several points seem to require
explanation in the article on a new
receiver by Mr. Hunt in your issue of
March 16th. ‘The third valve is stated to
have an 'anode voltage of 120. As the
cathode is about 35 volts above earth there
is an effective anode voltage between anode
and cathode of 85. As the grid -of this
valve is 25 wvolts positive to earth, the
cathode being 35 wvolts positive, there is a
grid-bias of 10 volts negative. But the
makers’ curve for the MHL4, the valve
specified, show the anode .current, with
85 wolts H.T., as dropping to nil at about
6 volts grid-bias. How will there then be
appreciable anode .current with. 10 volts
bias ?

Allowing fornormal losses, the peak audio-
frequency volts required to load fully the
output valve, necessary on the grid of the
third valve, will be"two or less. This being
g0, it is difficult to see any nécessity for
10 volts grid-bias. Also, as the output
valve is evidently to work normally, and
not as part of a Class B or Q.P.P. arrange-
ment, why should the receipt of a signal
inerease- its anode current ?—A. .
GrrrriTas (Hope).

Steps to Quality—2

IR,—I have built up the amplifier

described in your March 16th issue by

Mr. N. A. B. Hunt, exactly in aceordance

with the cirvcuit there specified, and feel

sure your readers will like to know how

pleased I am with the sesults, both on radio
and on records. '

As a seeker after guality reproduction, I
have tried every other form of quality
eircuit and can state that this latest form
of direct-coupled amplifier is easily the best.
The most striking feature, in my opinion,
is the response to the upper audio-fre-
quencies while retaining the smoothness
and beauty of the original performance.
The speaker 1 am wusing reproduces fre-
quencies up to 15,000 cycles, so that there
is no guestion as to the frequency-range 1
am getting. Bass notes are also exactly in
proportion, and transients ave simply
amazing.

As regards the detector stage, I am using
a Tungsram D.418 diode in place of the
crvstal and valve arrangement mentioned
in the article, and can confidently recom-
mend this to anyone who contemplates
making -up the amplifier, as it will take a
smaller input than the wusual type of
diode.—J. Crargz (Worcester).

Amateur Co-operation

O IR.—Other readers may be interested in
my 9 me/s log of stations recently
teceived on an 0-v-2, home-bwilt, with an
amtenna 44ft. lJong and 17ft. high, running
W. to E.: .
TAP, PCJ, CSW7 (Lisbon), YUC, EAQ,
CR7BE (Lourenco Marques), VLQ, VUD2,
KZRH (Manila), JZL (Tokio), OFD (Lahti),

Discussion

The Bditor does not necessarily ‘agree with the opinions expressed by his
correspondents.  All lettors must be accompanied by the name and address
of the sender (not necessarily for publication).

HAT4, TPBJ1, and several Americans, .

including WGEO, WGEA, WCAB, WBOS,
and WRCA.

T am 16 years of age and have been a
reader of your interesting and helpful paper
for the .past six months. 1 should very
much like to correspond . with any S.W.L.
in England or U.S.A.—Dzuxxis Howarp
(Dorking, Surrey).

Te . rd

The Radio Engineer’s Notebook
LQIR,—It’s a few weeks since I wrote to

you -but would like to thank you now
for helping me to get into touch with my
friends whose addresses I didn’t know.
With the help of * Thermion’s’’ column 1
did indirectly hear from them. As usual,

every week my wife forwards me my copy

of PracTICAL WIRELESS, which is always a
godsend, being out of touch with the
practical side, but with the help of -* P.W.”’

the 4heory still continues. 1, like many

more, I hope, are delighted with your new

series of ““ Radio Engineer’s Handbook.”

I have got all my pages up to date and am

sure it’s going to be the finest scrapbook I

ever made up. I look forward every week
to sticking the new .dssue in. In the
Services now I'm hoping to become a
signaller and find the pages, as well as
“PW.” very helpful. My morse is
coming on splendid, and the metre and
trequency chart are very helpful, so you can
guess how I enjoy working out the formule
with its help.—G. HizLewoop (R.A.
Barracks, Somewhere in England).

o Lol

PROBLEM No. 395

i PURVIS had a four-valve bhattery receiver
: which gave very wood results. One

¢ might whilst listening to a distant station it
suddenly grew weaker, and in spite of retuning
he found he could not obtain auy sicnals. He !
decided to examine the sct on the following
day, and when he switched on to do so, he was
surprised to find that the set worked quite
wellagain.  Afterabout half an hour. however,
signals again fafled away into iuaadibility,
What was wrong 2 Three books will be
i awarded for the first three correet solutions
: opened. Entries must be addressed to The 3
¢ Editor, PRACTICAL WIRELESS, (jeorge Newnes,

i Ltd:, Tower House, Southampton Strect,
~Strand, London, W.C.2. Tnvelopes must be
marked Problem No. 395 in the top left-hand 3
corner aufl must be posted to reach this ¢
office not later than ‘the first post ou Monday,
April 15th, 1940.

PRI TR R S PP

Solution to Problem No. 394

Barlow overlooked the fact that without an output
filter circuit the B, would have to flow through e
extension wires, and thus the voltage eveutually
reaching the anode ‘was too low to permit the output
valve to operate propesiy.

The following threec readers successfully solved
Problem No. 393 and books have aecordingly been
forwarded o them: M. Poole, 47, Rus-ell Roall,
Gravesend. Kent; C. Scott, 46, Springfield Road
St. Leonards-on-Sea, Sussex: £, A, Russell, 50, Mil
Street, Maidstone, Kent.

Midget Receivers
IR,—A short time ago reference was:
? made in your eclumns to the gquestion
of “designs for * pocket’’ receivers. Now
that 1.4 volt valves—which can be operated

. from dry cells instead of an accumulator—

ave being manufactured -by British firms,
the design of small battery sets should be
a practical proposition.” Previously, the
accumulator and H.T. battery occupied
more space than the receiver itself, but with
midget batteries available forboth H.T. and
L.T. this is no longer the case. An inter-
esting portable set (the *‘Pocket Two’")
was described in your issue of December
23rd last, and many readers might like to
see a re-designed version of this set, using
14 volt valves such as the 1E4G and
FG6G. As there svould be two low-
frequency stages ample headphone volume
would be available.

Small air-spaced condensers and plug-in
coils could be incorporated to make the set
suitable for short-wave and medium-wave
veception. The receiver, headphones. bat-
teries and a throw-out aerial might easily be
%trted in a case about the size of a gas-mask

OX. )

If a midget portable could be produced
and sold by some firm, both-in kit-form and
reacy for use, it would appeal not only to
the home-constructor but to many of those
who, especially in war-time, have no
facilities for building their own apparatus.
In the United States several companies
advertise kits of parts for experimental
receivers and offer to supply the sets wired
and tested for a small additional charge.
Services of this kind might prove popular
in this country.

The midget portable could also be sup-
plied in a special tropieal finish for use
abroad or at sea. In this connection it is
interesting to note that some months ago
a Chicago firm commenced production of a
portable superhet  Communications’’ ve-
ceiver, using 1.4 volt tubes, and intended
to provide headphone or loudspeaker
reception” with only 90 volts H.T. The
receiver is described as being suitable for
amateur transmitters, short-wave listeners,
and Army/Navy/Air Force communications.
It would seem that if owr British manu-
facturers could produce a set of thiskind
it would meet with a satisfactory response

“in home and Empire markets. Providing

the price was competitive, a receiver of this
type should be an important factor in the
present drive for increased exports of
electrical. and radio apparftus.—ALAN
‘CLARKE (Rossendale).

Correspondents Wanted

THIE following readers are desivous of
corresponding with others on the
subjects mentioned :

C. MurrETT, of 26. Port Strect. Eveslam,
Worcester—in connection with the com-
parison of results obtained on a home-
assembled New Times Sales “8.G. Band-
spread 4.

A. 'C. Porrsrp, Ships ¥Hotel, East
Crinstead. Sussex—with & reader of about
his own age (16) whe is interested in-all-
wave work. He will reply ta any letters
sent from any part efthe werld. X

D. Crarr, 41, Woodfield Avenue, Penn,
Wolverhampton —a  member of the
B.L.BIL.C., who wishes to contact another
mewmber in his district.

G. Borrsr, Trent Tarm, Newton Solney,
Burton-on-Trent—who wishes to exchange
short-wave logs with other readers.
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Improving Reaction Control
Tis.often rather annoying when operating
a not-too-powerful receiver to tfind
" that if the set is to be kept in its
most sensitive condition the reaction knob

must, be used practically simultaneously:

with the tuning condenser. This state of
affairs generally points to a badly-arranged
reaction circuit—wrong size or position of
windings, unsuitable capacity in reaction
condenser, ete., but in most cases a ocurc
can be effected very easily. All that one
need do is to connect a resistance in series
with the reaction winding. The resistance
must be non-induective, of course (a metal-
lised one is niost convenient) and its value
will lie between 100 and 500 ohms. 'The

ZvoLr
W//)vo//vc
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one coil, but 1t should be emphasised that
the 1atio of aaximum to minimum capacity
is more important than the maximum
capacity alone. For instance, a .0001 mfd.
(maximum) condenser with a very low
winimum 1in the region of, say, 2 micro-
microfarads, will cover a wider wave-
length range than a 00015 mftd. condenser
with a high minimum capacity. The
former condenser will also prove to be
much more efficient than the latter, be-
causé efficiency is always highest on any
wavelength when the tuning ecircuit is
made up of the greatest possible inductance
and the least amount of capacity. It is
therefore always advisable, when buying
a variable condenser for short-wave work,
to choose it not only by its
maximum capacity, but also
by its minimum. The latter
ficure is not stated by
makers of poor quality com-
ponents, hut these should be
avoided at all costs, {or they

ACHMAINS, are definitely not worth

R while.

When an M.C. Speaker
is an Advantage
Most radio amateurs are

Fig. | —Providing an artificial sentre-tap on the heater ‘ander the impression that

winding of a mains transformer.

best value will depend upon the characteris-
tics of the receiver and must be found by
trial. 'When a resistance in excess of about
250 ohms is used it might be necessary to
employ a reaction condenstr of higher
capacity than before.

A Mains Transformer Tip

A non-technical reader was in difficulties
the other day because he wished to build
9 mains receiver from certain components
which he had.  Most of these were per-
fectly suitable, but he was very perturbed
to find that the 4-volt winding of his mains
transformer was not centre-tapped. He
was considering the possibilities of dis-
mantling and rewinding it. but
wrote to us first. We explained
to him that ecxactfly the same
effect as centre-tapping would be
ohtained by connecting a potentio-
meter or centre-tapped resistance
across the 4-volt
terminals as
shown diagram-
maticaily in Fig.
1. In the end

he made a,/
centre - tapped < -

resistance from \ ”w
a strip of fibre ~.D ’/2

and 3 yds. of
26 gauge Eureka
resistance wire.
As the wire was
bare it was
wound on the fibre along with a length
of thread to insulate the turns one from
the other. -A tapping was taken after
winding on half the wire by making a
small loop. The resistance was 8 ohms
and so only consumed the negligible current
of half an ampere, The constructional
details are given in Tig. 2.

Tuning Condensers

The best capacity for aerial tuning
condensers depends to a certain extent on
the wavelength range required from amy

LOOo™

the reproduction {rom their

sets is bound to be improved
by using a moving-coil speaker in place
of one of the older ‘“cone’ type. Whilst
this is true when the set is a really good
one designed on modern lines and having a
faitly generous output, it is often very
wide of the mark where an old receiver is
still m use. The fact is that the moving-
coil” speaker is much more sensitive to
certain notes and gives a far more correct
impression of the set’s performance. On
the other hand, the core or balanced
armature speaker often tends to *“ correct”’
the set and gloss over its defects. This
explaing why many listeners consider that
a moving-coil is not so good as their old
speaker. Before buying a moving-coil for

THREAL

WwWire

Fig. 2~The construction of the resistance used in Fiz. 1 is shown here.

an oldish set it is therefore advisable to
try it on the set to make sure that the
latter can do justice to it.

Reserve your Copy of
THE

RADIO TRAINING
MANUAL

See Special” Announicement on Page 89,

LEARN CODE
AT HOME!?

Candler Trained Operators have
no difficulty in quickly securing
Good Positions

The Candler system of CODE TRAINING
was devised for those who have entered
orintend to enter the commercial side of
telegraphy, the Services, or who take a
real interest in Amateur Radio work.

[t is not worth your while sending for the
Free * Book of Facts ' if you only want a
" smattering "’ of knowledge. If you are
in earnest you will gain from your
enquiry.

JUNIOR Scientific Code Course for

beginners. Teaches all the necessary code
fundamentals scientifically.

ADVANCED High-8pecd Tele-
Eraphing foroperators who want to increase
theirw.p.m.spced and improve their technique.
TELEGRAPHTOUCH-TYPEWRITING for
those who want to become expert inthe use of
the typewriter for recording raiessages.

Courses supplied on Cash or Mon 'hly Paystent terms

Please send me withotit obligation, the Candler
" Book of Facts™

Post-Coupon in ¥ unsealed envelope to London Manager
(5.L.0.}, 121, KINGSWAY, LONDON, W.C.2.

CANDLER SYSTEM CO.
Candler System Co., Asheville, North Carolina, U.S.A.
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UP-TO-DATE RADIO!

WRITE FOR PRICE LIST
AND FULL PARTICULARS OF

ARMSTRONG

QUALITY CHASSIS
ON EASY TERMS

MODEL SSI0O-"SUPERIOFT-
STRATGINT” 10-wahve High Fidellty
Radiogram chassis.  All-wave, incow

* po:{\u%z 2 i}r;drvperédent ch:i
i cuits, Superhetarodype an
WE SUPPLY Strajght, having R F. pre-
on most favournble terms | amplifier, R.C. coupled push-
8l well - known  8ofa, pu!F Triods output capable
Bpeakers.  Valves, eote., of handling B watts.
domesije Electrfe Equip- CASH PHRICE £13.4.0 or
mert. ARl earr. paid. 45, WITHE ORDER and
I -

CASH OR C.0.D. ORDERS 10 manthly  {ay-
BENT BY RETURN. ments of 29-,

LONDON RADIO SUPPLY COMPANY

(Evacuation Address
Y*WINDEN,” ARDINGLY RD. BALCOMBE, SUSSEX

‘DBooAks”ellers to the World—‘

FOOYLES

% 2 V| 4

New and secondhand books an Wireless
and every other subijecct.

113-125, CHARING CROSS RD., LONDON, W.C.2,
Telephone Gerrard 5660 (16 lines)

DD ke S0 LD f v o FOED v §o DD 00 0 (s 0 b s ¥ LA og
FREE ADVICE BUREAU %
: COUPON i
i This coupon s avallable untii Aprl 201h l
! 1940, aud must accompany all Queries any {

Hints.
I PRACTICAL WIRELESS 13/4/1640. |
Lt-c-«r-(--cu;-(u--—l-«-n o ) real
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‘CRYSTAL SETS

Blueprints 6d. each.

1937 Cr\ stal Beceiver PO
The * Junior " Crystal Set

STRAIGHT SETS. Battery Operated.

One-valve: Blueprints, 1s. each.

All-Wave Unipen (Pentode) o0

Beginners” One-valver ..

’er * Pyramid > One-valver (’;HF
Pen) 7§

Two-valve : Blueprmt 15
The Siguet Two (D & LF) |

Threp-valve : Blueprints, 1s. each,

Selectone Battery Three (D, 2 TLY
(Trans)) .

Sixty Shlllm‘* Three (D 2 LF
(RC & Trans)) ..

T.eader Three (3G, D, Po“) .

Swamit Three (HF Pen D, Pen)

Al Pentode Three (HF Pen D
(Peu), Pen) . oa

Hall-Mark Three (SG D, Po“) oL

Hali-Mark Cadet (D, LI‘ Pen(RC))

F. J. Camm’s Silver Souvenir (HF
Pen, D (Pen),. Pen) (All-Wave
'lhree) g .

(ameo Mldget Three (D 2 LF
(Trans)) . Ear

1036 Sonotone Three-Four (HF
Pen, HY Pcn, Westector, Pen)

Batterv All-Wave Three (D 2 LF
(RC))

The Monitor (HI‘ Pen D, Pen)

'he [utor Three (HF Pen D, Pen)

The Centaur Three (SG, D l’)

T. J. Camm's Record All-Wave
Three(HI‘ Pen, D, Pen)

The ** Colt 7 All-Wave Three (I)
2 LI‘ (RC & Lmn\)) 5o

The ‘ Rapide > Straight 8 (D
2 LE(RC & Trans)) .

¥.7J. Camm’s Oracle All-Wave
lluve(llb Dct Pen) ..

193s * Triband * Al Wave Three
(HI" Pen, D, Pen)

¥. S, Camim’s Spnte” ’llnee
(HL Pen, D, Tet)

The* Hurricane ” All-Wave Three
((S(‘ D, Pen), Pen) ..

J. Camm’s * Push-Button”

Clhlee(Hl Pen, D (Pen), Tet) .

Four-vaive : Blueprints, 1s. each.
Sonotone Four (SG, D, LT, P)

Fury Four (2 8G, D, xm)
Beth Universal Four (8G, D, L1<

(L B)
Nucieon Class B Four (SG D
(8¢), LEF, Cl. B)
Fury T'our buper(SG SG, D Pen)
Battery -Hall-Mark 4 (HF Pen,
b Pu:h Pqu) .. oo ..
. T, Camm’s “ Limit ” AllAVave
TFour (HF Pen, D, LE, P) .

“Acme " All-Wave 4 (HI‘ Pen, D
Pen), 1F, ¢l B)

Jhe Admiral 7 Four (HL Pen,
HTF Peu, D, Pen (RC))

Mains Operated

Two-valve : Blueprints, 1s. each.

A.Co Twin (D (Pen), Pen)

A.(.-D:C. Two (8G, Pow)

selectone A.C. Badxogmm Two
(D, Pow) » .8

Thres-valve : Bluepnnts, 1s. each
Double-Diode-Triode Three (HT
Pen, DDI, Pen) 2
B Ace (S(v, D, Pen)
A:C. Throee (8G, D Pen) .
A.C. Leader (HY l’en D, Po\\)
.. Premiey (BF Pen D Pen)
Unique (HIY Pen, D (I’en) Pen). .
I\anda Mains Thlee(Eﬂ Pen, D

1“ Cnmm s A.C. All- Wave Silver
Souvenir Three (HT Pen, D, Pex)

“ All-Wave” A.C. Three D, 2
“LE (RCY)..
A.C. 1938 Sonotone (HF Pen HF
l’cn Westector, Pen) ..

Mains  Record AH-WaxVe 3 (HE
Pen, D, Pen) .. a0

Four-valve : Blueprints, 1s. each.
A.C. Pury Four (8G, 86,1, Pen). .
A.C. Fury'Pour Super (SG SG, D

Pen

A.C. )Hnll Mark (4HI‘ Pen, D
Push-Pull)

Universal Hall-Mark (HI‘ Pen D
Push-Pull) oD ’e

27.8.38

19?“3.}
27.8.33

24.9.38

26.9.36
12:2.38
3.9.38

(1

;|§||1

|

!

¥

l

No. of
Blueprin:

PW71
PWo4

PW314A
PWSs

PIvg3

PWIG

PW10
PW34A
PW3s
PWar
PW39
PWi4l
PW4s
PWa49
PWs51

Pws2
PwW7e
Pvsy
PWsT
Pwao
PWo2

PWi
PWil
PW17

PW34B
PW34C

PW46
PWGT
Pwss
PW90

PW13
PWs31

Py
Pw2y
P25
PW29
PS50
PW35B
PI36A
PW3s
P50
PW5L
W56
PW70
PW20
PW34D
s
PW47

SUPERHETS.
Bat‘ery Sets : Blueprints, 1s. each.
£5 Superhet (Three-Valve) .o D687
T. J. Camny’s 2-valve Superhet . —

-Mains Sets : Blueprints, 1s. each.

A.C. £5 Superhet (Three-valve) . —
D.C. £5 Superhet (Three-valve) . -—
Xniversal £5 Superhet (Three-

valve) ., =
F. J. Caram’s-A.C. Supexhet 4 .. 31737
1. l.TtCamm s Universal £4 Super-

10t 4

“Qualitonc » Umvenal Four 16.1.37

‘Four-valve .: Double-sited Biueprint, 1s. 4.
Push Button 4, Battery Model .. 2210.3
Push Button 4, A:C. Mains Model § 22-10-33

SHORT-WAVE SETS.

Gne-valve : Blueprint, 1s,
Simple S. W. One-valver

Two-valve : Blueprinfs, 1s. ¢ach.

Midget Short-wave Two (D, Bén) —

The * Pleet” Shiort-wave Tsvo -
(D (HT" Pen), Ren) .. 27.8.38

Three-valve : Blueprints, 1s. each.
L\ge(nmenter s Short-wave Three

(3G, D, Pow) =
The Prefect 8 (D, 9 LF (RL/ and

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

(HT Pen, D (Pen), Pen) 1.10.38

PORTABLES.

Three-valve : Blueprints, 1s. each.

F. J. Camm’s BLF Three-valve
Portable (HF Pen, D, &en) —

Parvo Flyweight M:d«et J’ormbte
(SG, D, Pen) . .. 5.6.39

Four-valve : Blueprint, 1s.
“Imp I’ortable 4 (D LF, TF
(Pen)) .. . -

MISCELLANEOUS

. 231250

Blueprint, 1s, .
5.3W. Converter-Adapter{1 valve) —

PW4D
P52

PywL3
P4z

PWi4

. PW59

PW6O
PW73

PW95

Battery Operated.

PW8s
Pwa3asa
PwWai

PW304A
PwWes
PWGR

PWos
b\

PWs6

PW48a

AMATEUR WIRELESS AND WIRELESS MAGAZINE

TRYSTAL SETS.
Blueprints, 6d. each.
Pour-station 01ystalﬁef

1934 Crystal Set .. . g
150-mile Orystal Set o0 =
STRAIGHT SETS. Batiery Operatea.

‘Bne-valve : Blueprint, 15s.

B.B:C. Special Oue-valver

Two-valve : Blueprints, 1s.-each.
Melody Ranger Two (D, Trans) . =
Full-volume T\\o (SG det, Pen) —
Lucerne Minor (D, Pen) . . -
A Modern Two-valver —_—

Three-valve : Blueprints, 1s. each

£5 58, 5:G.3 (8G, D, Tranx) —

Lucerne Ranger (SG, D, Trans) . —

£5 5s. Three: De Luxe Version
(3G, D, Trans) ..

Lucerne Sbmxfrht Three (D RC
Trang) . —

Tmnsportnble Tmee/(SG D Pcn) —

Simple-Tane Three (3G, D Pcu) June '3

Iconomy-Pentode Three (SG, D, .

et 3

Pen) af PG oo 50
“WALY 1934 8tandard Three
(838G, D. Pen) . 05 —
%3 33, Three (SG,D ‘l‘mnz) oo Mar. 31

1935 £6 Os. Batterv Three (“G

D, Pen) . —
PTP Three (Pen D Pen) i —
Certainty Three (SG D, Pen) . —
Minitube Three (3G, D, Tmm) Oct.’35
Al-Wave \"\mmng hree (SG D

Pen) oo —
Four-valve . Blueprmts,is 6d. each.
63s. Tour (3G, D, RC, Trans) —
2HF Tour (2 8G, D l’en) —
Selt-contained Four (8G, D, Lli

Clnss B, . Aug.’33
Lucerne Straight “Four (SG D,

LF, Trans)
£o 5<x Battery Four (BE, D 2IIF) Te
The H.K. Four (86, SG, "D, Pen) —
The Auto Straight Four (HI' Pcn

HT, Ben, DBL, Peri) .. . Apr 30

Fivesvalve : Blueprints, 1s.6d. each.
Squer quality Tive (2 HF, D, R(,

ans)
Class' B Quadmd\'ne (2 SG, D, LL
Class B) . —
New (lass. B I‘Jve (" SG, D L1<
Class BY . =

AW 427
AWLLL
AWLS0

AMNW3ST

AW38S8.

ATW302
AW126
WAL409

AW112
AWd22

ATWAL3S
AW437
WM271
WAM327
WA337
WAMB51
WM354
WMa71
WM389
WM393
AVM3B96

WM400

AW370
AW421
WM331
WIB50
WAM381
WIM384

WAL04

MAI340

" Wilson Tone Master (1/- )

These Blueprints are drawn full size.

the Blueprmt

indicates that the issue is out of print.
Issues of Practical Wireless..
Amateus Wireless 3
Wireless Magazine

cription appears :
WIRELESS, AW. to Amafeur Wireless
Wireless #Magazine.

ampton Street, Strand, W.C.2.

Copies of appropriate issnes containing descripe
tions of these sets can in some cases be supplied at
the following prices-which are additional to the cost of
A dash before the Blueprint Number

3(1 Post Paid

1/3
The index letters which precede the Blueprmt
Number indicates the periodical in which the des-
Thus P.W. refers to PRA“CrTﬁCB{L
y )

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

Mains Operated.
Two-valve : Blueprints, 1s. each.
Conxoelectric Two™{D, Pen) A.C. —
Economy A.C. Two(D, Trans)Ab —
TUnicorn A.C.-D.C. Two (D, Pen) —
7hree-valve : Blueprints, 1s. each.
Home Lover’s New All-Rlectrie
Three (SG. D. Trans) A.C. .. o
Mantovani A.C. Three (HY Pen,
D, Pen) .. .. - .. —_
£15 15s. 1936 A.G. Radiogram

(HF, D, Pen) .. . Jun. ‘86
Four-vaive : Blueprints, 1s 6d. each
All Metal Four (2 8G. D, Pen) ..July’33
Harris® Jubilee Badloﬂlam (HI

Pén, D, LT. P) . . May '3

SUPERHETS.

Battery Sets : Blueprints, 1s. 6d. each.
Modern Super Senior .t .. —
*Varsity Four o .. Oct, 735
The Request All-Waver L June 306

1935 Super-Five Battery (Quperh'et) —
Mains Sets : Blueprints, 1s. 6d. each.
Heptode Super Three A.C. .. May 34
WAL Radiogram Super A.C, —_
PORTABLES.

Four-valve : Biueprints, 1s. 6d. each.
Holiday Yortable (8¢, D, LI,

Clasgs B) . . ..
Tamily Portable (HF D RO
Trans) 8 o0
T“OP H.F. Po;'tablc 2 qG D,
Tyers Porta ble (%G D 2 ’lmu:) —

SHORT-WAVE SETS.

One-valve : Blueprints, 1s. each.

B.W. One-valver for America .. 15.10:33
Rome Short-Waver .. —
Two-vaive : Blueprints, 1s. each
Ultra-Short Battery Two (SG, dut

Pen) - Lk, 36
Home niade Coil Two (D ]’cm —_
Three-valve : Blueprints, 1s: ea..h

World-ranger Short-wave 3 (D,

RC, Tr anx) . —
Experinienter’s 5-metre "Sot (D

Trapg, Super- regen) . 00.34
The Carrier Short-waver (Sb D, 1’) July '3
Four-valve : Blueprints, 1s. 6d. each.
AW, Short -wave Vorld-beater

(Hl Pen, D, RC, Trans) .
Empire Short-waver (3, D, RC.

Trans) . 8
Standard Four-valve Short-wav er

(SG. D, In', P).. Lo 227039
Superhet : Blueprint, 1s. Bd
Suuphhed Short-wave Super .. Now, '35

Mains Operated.

Two-valve : Blueprints, 1s. each.
Two- \ﬂl\e ‘\Inms Short-waver \11

Pen) A . 13.1.40
“CWALY Lon"-\\a\e Converter .. —_
Thres-valve : Blueprint, 1s.
LEwmigrater (3G, D, Pen) A.C. . —
Four-valve : Blueprint, 1s. 6d.
Standard Four-valve A.C. Short-

waver (8G, D, RC, Trans) ..  —

MISCELLANEOQUS.
S. \()VI One-valve Converter (Price

I‘nthhsms s Power An;phﬁer (1 /n) —
Listener’s 5-watt A.C. Amplitier

(1/6)
Radio Unit (Jv ) for WAI302 (1’1 )Aozv '35
Harris Electrogran. battery am-

’phﬁm /-)

De Luxe Concert Ail‘ ‘Lilectro. b

gram (1/-) Mar,*36
l\e(\lvl )ﬁtyle Short-wave ‘Adapter
Trickle th\mer (Gd) - "
bl&01t~\\a\e Adapter (1/-) S
&upmhM Converter (1/-)

LD.1.C. Short-wave (ouvexter
(1/-) - Moy 36
June *36

I

Phe WM., A.C. Short-wave (ou-
verter (1/-) -

AW103
W AL286
WM3Y4
AW383
WiNasd
WALty

W35
WAM305
W407

- WALBTY

WAIB30
WII366

AW302
AVd4T

WI363
WAM36T

Battery Operated.

AWA2E
A W52,

WALI02
AW
AWES5
AW43S
Wl3u0
AWL36
WABI3

WAL3S3
WALBOT

AWLS3
WM350

WA352

WM3HL

AW320
WDIB37

VY M392
VL30B8

WM399
NYAR03

WAL
WA406

VWMA408
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Using Headphones” 3
‘“Is it possible to use a pair of earphones
of the value of 50 or 60 ohms with a one-
valve set, without spolling the earphones ? >’
—D. W. H. D. (Downderry, Cornwall).
HE low-resistance phones would be
wound with fairly heavy gauge wire,
and thus therc would be less risk of spoiling
them than there would be of spoiling normal
high-resistance models. © The main point,
however, is that the low-resistance windings
will not offer sufficient load to the single
valve to- enable an appreciable output
to be obtained. You should remember
that the signal is developed across the
load which is included in the anode cireit,
and 2,000 ohms should be considered the
minimum resistance for satisfactory signal

/ﬁ, vzﬂud/jlwﬁ,ﬂf
7 b/ /', i

Loty gun

our letter

F the receiver is a standard transformer-
coupled arrangement you could quite
easily add phone connections by connecting
a 1 mfd. fixed condenger to the anode
of the L.F. valve and then connecting
phones. between the other side of this
condenser and the earth terminal. The
only point is that there nray still be sighals
audible if a speaker iz Teft connected to

49T 1D (| G- {-TE N D (- | D | D | D> { | )
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 difiiculties
arising ¥rom -the construction of receivers .
described in our pages, from articles appearing
in our pages, or on general wireless matters.
Weregret that we cannot, for ohviousreasons—

(1) Supply circuit diagrams of complete

multi-valve receivers.

T is a simple matter to it a tone-control
in the form of a scratch filter to
eliminate the noise. It is important to
bear in mind, however, that this will affect
all frequencies at the resonant point cut
off by the filter. There are various types
cutting off at. frequencies from 3,500 up
to 5,000 cycles or so. Generally speaking,
they consist of a choke and condenser, or
combination of these parts and suitable
components may be obtained from Messrs.
Bulgin. (See also page 96).

Reflex Circuit
‘1 have been talking to one of the old
expertmenters, and he has told me that I
should try a reflex cireuit if I want something
to experiment with, and I should be glad if
you could tell me exactly what this is and
if you have a blueprint of one, as I am
just taking up radio as a hobby.””—H. Y.
(Lower Edmonton).
HE. arrangement is that whereby a
valve is used in a dual capacity as
H.F. and L.F. amplifier. In the older
types of reflex a valve was used in this
manner” with a ciystal detector, but it is
possible to use a valve detector, thus
obtaining with two valves results squiva-
lent almost to those normally obtained by
three. You will find a two-valve circuit

strength. You can use your phones, how- (2) Suggest alterations or modifications of of this type in our issue dated January 6th
ever, by obtaining an -output transformer e described in -our contém- last, and this will form -an interesting

of the step-down type, having a ratio of
about 10 to 25 or 1.
Magic-eye Tuner

‘“I have a commercial superhet, which

although not of recent make, works very -

well and I am quite satisfied with it. T
should like, however, to provide one of the
magic-eye tuners and I understand that
these may be bought separately and fitted
to any set.
showing how to wire the deviee in my
particular model ? I suppose a special
mount may be obtained for the tuner.”’—
G. T. (Reigate). . :
HE magic-eye is a small device exactly
similarto an ordinary valve and may
be mounted in a standard valveholder,
This will have to be mounted on a metal
bracket so that the wvalve is disposed
horizontally, as the tuning device i< viewed
on the end or top of the valve. The
anode and target are fed from the H.T.
positive line (which you will have to find
in the receiver) and the grid is fed through
a decoupling resistance from the A.V.C.
line, which you will also have to locate.
There is a question as to whether the

mains transformer in the set will deliver -

sufficient -extra ‘current for the heater
circuit, and if not; a separate heater
* transformer would have to be provided.

Cutting Out a Stage

‘“I have a four-valve battery short-wave
set with H.F., Detector, L.F. and pentode
stages. I find that when wearing phones
the signals are far too loud for comfort
and I should like to make arrangements
to inelude the phones in the L.F. stage
without seriously upsetting the wiring as I
have never made a set and am not keen on
starting in case I upset the performance.
What do you suggest ? *>—L. C. W. (Larne).

Could you give\me a diagram

(3) Suggest alterations or modifications to

commercial receivers.

(4) Answer queries over the telephone.

(5) Grant interviews to querists.

A stamped addressed envelope must he
enclosed ‘for . the reply. -All sketches apd
drawings which are sent to us should bear
the name and address of the sender,

Requests for Blueprints must not be enclosed
with queéries as they are dealt with by a
separate departinent.

Send your-queries fo {he Editor, PRACTICAY, WIRELESS,

George Newnes, Ltd., Tower. House, Southampton Street;

Strand, London, W;C.2. The Coupon must be enclosed
with every query.
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the output stage, but this could be avoided
by inserting a simple on/off switch in the
filament cireuit of the output valve.

Push-pull Detector

*“I am interested in Cirecuit No. 16 in
your book ¢ Sixty Tested Wireless Circuits,’
but do not wish to make my own coil.
Could you recommend any good make of
commercial eoil which I could use for the
purpose ?>*—S. D..(Warringion).
@N—FORTUNATELY the special afrange-

1ent employed in the circuit in

question calls for a centre-tapped reaction
winding which may be varied in its position
relative to the grid winding. There is no
such coil commniercially produced and you
must, therefore in this case make up the
coil yourself. It is not possible to make
use of a differential reaction condenser
or any similar split compornent as the
anodes must be fed with H.T\

Needle Scratch Filter

““I have converted my set into a radio-

graim which gives quite good results except

for a rather prominent emphasis of the
serateh of the needle. Is there any way
of eliminating this without affeeting quality
of musical repreduction ? *>—D. R. (Melton
Mowbray).

basis for experiment.

PO A ) | P - 3 D ¢

REPLIES IN BRIEF |
The following replies to queries are given in 3
obbrevigted form either because of non-complionce 3
with our rules, or because the pointraised is not of ‘
general interest.

« e

) T O 1 5

: ml-d-u-l

M. G. (Reicester). 'We cannot recommend individual
models, but suggest that- vou hear them apder vour
own conditions with yourowu receiver. Remember the
question of the load you intend- to supply.

E. D. A, (Birmingham, 15). Tle details have been
given beforg and will be found in practically all of
our handhooks. Tlhe first ficure indicates the numher
of H.F. stages, v. indicates valve detector (as distinet
from erystal), and the last figure indieates the number
of L.F. stages. 0-v-1 is therefore a simple two-valver
consisting of detector and L.T,

M. D. (N. 19). We have not tried the component
but see no reason why it should not prove satistactory
in the circuit in question.

K. M. C. (Bristel). So far as we can trace, the finm
is-no longer in businesd. .

H: WO F, (S.W.13). As the set is a modified miode!
we regrot that we caunot make any useful suggestion.
There may be many faults present in a couverted
battery set, sych as wrong type of wiring, incorrect
type of compoients, ete.

D. F. McL. (Balintore). The cells are treated exactly
as accumulators.

J. D. G. (Warwick). 120 volfs would be quite satis-
factory.

H. R. E. P. (Bitterne). There are various methods,
depending upon the coils. Sowe have their own
coupling winding, others require top-capacity couphing,
whilst others are intended for mixed couplings.

G. E. B. (Lincoln). The unit in last week’s igsne
would -be quite satisfactory for your purpose,

T. R, E. (Welling). If you use a push-pull input
transformer you do not need a phase-inverter. Add

‘your D.D.T. for detector and A.V.C. and follow this

by a single low-gain triode to feed the push-pull staye.

K. R. G. (Lincoln). As there is no television now we
cannot advise the construction of apparatus, 1 any
case, the disc scheme is now obsolescent.

-SRI ()< 1M1 D<) 1D {1 1 4

i The coupon on page 105 must be |
i attached to every query !
{
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Classified Advertisements

CABINETS

A CABINET for Every Radio Purpose. Surplus
tabinets from noted makers under cost of wianu-
facture. Radiogram Cabinets from 30/-. TUndrilled
table, console and loudspeaker cahinets from 4/G.
Inspection invited.

H, L. SMITH AND €O, -LTD,, 989, Ldgware Road,
W2l Fel: Pad. 589%.

LITERATURE

NEW FEdition. American Awdteur Relay Leagut
Handbook. 500 pages of up-to-the-minute techuical
iuformation, 7/- post free. 1940 Jones Handbook ;
approximately 700 pages dealing with every aspect of

short-wave Radio, 8/6, post free.—Webl’s Radio, 14, |

soho St., London, W.1. ‘Phone: Gerrard 2039.

LOUDSPEAKER REPAIRS

LOUDSPEAKER repairs, British, Aerican, any
make. 24-hour service, moderate- prices,—Sinclair
Speakers,  Pulteney Terrace, Copenhagen Stieet,
London, N.1.

~

PRACTICAL" WIRELESS
HOW TO SECURE

THE

RADIO
TRAINING MANUAL

(See Special Offer on Page 89)

First place a standing order with your newsagent
to-day on the form bHelowfor the supply of PRAUTICAL
WIRELESS for foyr weeks aund until further notice.

Next. fill up the Reservation Ferm and the Address-
label heneath, and post both to the address given onthe
Teservation Forms

When we receive the Reservation T'orm aud the
Address-label from vou. we will at ouce reserve a copy
of the RADIO TRAINING MANTAL in vour name,
and fivmediately send vou a Voucher. Ou this vou
aflix 4 Tokens cut from the bottom left-hand corner of
the back cover of PRACTICATL WIRELESS for 4
consecutive weeks. Conumence withi Token No. 1
given this week.

When your Voucheris complete, von send it tozether
with a Postal Order for 2s. 0d. to include all packing,
carriage, insurance, cte., and vour book will be dis-
patched to you,

This offer appliesto persons residing in Great Brilain
apd Northern Irelund? Readers 1 Five iust pan unly
duty imposed. Readers abrond wmust send an additional
6d. to cover the extra carriage.

REPAIRS to moving coil speakers. Comnes/coils
fittedd or rewound. TItields altered or wound. Prices
quoted. including eliminators. Pick-ups and speaker
transformers rewound, 4/6. Trade invised. Guarantecd
satisfaction. Prompt service.

L.S. Repair Service, 5, Ballham Grove, London, 8.W.12,
Lattersea 1321,

MISCELLANEOUS
BE TALLER!! Inches put you Miles Ahead!!

betails 6d. stamp :—Malcolm Ross, Heiglit Specialist,
B¥M HYTL, London, W.C.1.

MORSE EQUIPMENT

FULL range of Transmitting Keys, Practice Scts,
O=cillators, Recorders and other Radio Telearaph
Apparatus, designed and manufactwred by L. R,
AMeElroy, World’s Champion TMelegraphist. Sole dis-
tributors : Webb’s Radio, 14, Solio Street, London,
W.1. ’Phone: Gerrard 2089.

MORSE TRAINING

WIRELESS Code Courses,”  Book of Facts” Free—
Candley System Co. (L.0.), 121, Kingsway, London,
W2

x

NEW LOUDSPEAKERS

3,000 Speakers, P.M. and energised 4in. to 1din., in

cluding  several Ipoch  18in.—Sinclair Spenl‘;grs
Pulteney Terrace, Copenhagen Street, London, N.1

PUBLIC APPOINTMENTS

AR MINISTRY.

AERONAUTICAL INSPECTION DIRECTORATE.
Vacancies exist for unestablished appointmoents as
Examiners in the General Bngineering, W/T and
fastrument Branches.

QUALIFICATIONS.

Al candidates must hdve good general education, be

avle to Tead drawings, understand specifications. use

mwicrometers and other measuring instruments.

(1) Applicants for the General Engineering Braoch
nnist have had practical expericnce'in an engineering
works. An elementary knowledge of materials testing
is desirable.

(b) Applicants for the Instrument DBranch must have
knowledge of physics and training in light.engineering
or instrumment making. Candidates with kuowledge of
optical instruments are also.required.

(¢)-Applicants for the W/T Branch must have practical
knowledge of W/T and electrical equipment with
technical training in radio communication equal
to City and Guilds final examination standard.
ACCEPTED candidates will undergo n period of
training in inspection as applied to the above subjects,
not. exceeding three calendar months, and will he
paid £3 10s.-0d. weekly during training. spbsistence
allowance of £1 5s. 0d. weekly duving training is
payable 1o married meén normally residing outside
the training area. Onsuccessful completion of training,
candidates will be appointed as Lxaminersat a salary
of £246,if 25 years.of-age or over, with a corresponding
reduction of £32 per annum for each year under 25 on
joining (payable monthly in artear) if serviee is satis-
factory, and must be prepared o serve in any part
of the United Kingdom.

NORMAL age limits 23 to 60.

‘CANDIDATES should indicate on their applications
for which vacancy they wish to be considered—a,
L

only, to: The Inspector-in-Charge, A.I.D. Training
School (I.C.S./REC. 53), Brandon Steep, Bristol, 1.

or e, !
APPLICATIONS must be made on Form 786, copiesTof |
which can be obtained on application, by pestewrd

NEWSAGENT'S ORDER I'OR

PRACTICAL WIRELESS

Every Wetdnesday, 34,
(Pleuse write cleurly)

Lo, - ! 4 15 NP, | SN ofg 000X oo oM ,
(Nume of Newsagenty

R eE 1 O M T I P

Please. deliver or veserve PRACTICAL
WIRELESS each week for ma Tor 4 weeks
and until further netice,

Date......5cuiuwe. o cm Al - one et o

April 13th, 1940

PUBLIC APPOINTMENTS -

- Wireless Technical Instructors. required in Army units'

EMOLUMENTS. a)
Pay, 8s. 8d. per day (7 days & week). Clothing, rations
and accommodation, or if this cannot be provided,
allowances at authorized rates. If married and other-
wise eligible family allowauces payable in respect of
wife and childien, subject to allotment fromi pay.
Candidates should preferably be under 36 and over 24-
and (a) Hold one of the following qualifications :
Graduateship ofthe Institution of Klectrical Bugineers.
Final (Grade IIT) Certiticate of City and Guilds of
,tffondon Tostitutée Examination in Radio Comuitmica-
ion.
Higher Natiopal Certificate in Electrical Engineering.
Certiticate of Cityand Guilds of London lastitute in
Radio Service work,
Or similar gualificatipps, or (LY Be alle to pass an
cxamination on the follGwine svllahus -
CURRENT ELECTRICITY.—Propertics of an electric
current. Ohm’s Law and its applications. Galvanoe-
1etersand Me?tsuring Tustruments. Electro-maguetism.
Maggunetic materials.. Condowters, Insulators and
Dielectrics.
ALTERNATING . CURRENTS.—CGeneral  principles.
Lifects of Resistance, Inductance and Capacity.
Resonance. v i
RADIO.—General character of a radio simnal. Know-
tedge of valves and their simiple applications. General
knowledge of tuning hoth transmitters awl receivers.
MATHEMATICS.—Knowledge of Algebra and simiple.
Trigonometry. :
Suitable candidates will be interviewsd at local centres,
and, if successfal, will be appotuted Acting-Serveant-
Tradesman.  Yor those who are on the Nchedule of
Reserved Occupations special arrangerients will be
matde to enable them to be eulirted. <«
Application forms, obtainable by postcard from tle
Under Becretary of State, War Oflice (A.G.0.¢), Robart
House. Grosvenor Place, Loudon, 8.W.1, to be lodeed
by 30th Apil, 1940,

RADIO MAP AND GLOBE

WEBB'S Radio Map of the World euables you to
locate any station heard. Size 40”7 by 307 2 coluur heavy
Art Paper, 4/6. Limited supply on Linew, 10/u.
WEBB™S  Radio  Globe—superh 127 tull-colour
wodel. Radio prefixes, zones. etc. Heavy oxvdised
mount. Post Paid, 27/6-—~Webb’s Radio, 14, Solo
Street, Londow, W.1. "Phone: Gerrard 2089,

1

=

ST O AR i
Post this RESERVATION FORM immediatély to :

PRACTICAL WIRELESS

(Preseritation Dept.),
Holford Square, Lendon, W.C.1. (Pref)

In accordance with the conditions of vour
special affer, please send me a VOUCHER en
which to qualify for my copy of THE RADIO
TRAINING MANUAL. I have asked m
Newsagent to supply PRACTICAL WIRELESS
regulariy,

Reader’s NanmiC.....ooivineiiiiinnnnina,

Address oo ciiiinn e nnn 0o 00000000
(in full)

Fill it this form aud the Lo Binnk
Address-Label below in Block ERO0S m B
Letters.  Stamp the label [ o= —Tm==sm——
us directed ¢nd post with
this form in an unseuled
envelope (§d. stusirp  only

required).
ADDRESS - LABEL A7 St
st be
o fftaerd
Jeie
LY TOC.
NUTE s va g e doavo w0 v g0 s 300 argillns svonemses Erbappsmwmmerarpe o

AN

Address. v ovaweaqvseiiinddseritos venineioa.
(in full)

P P R Iy o A R R R

................... ceerrrsesensann
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RECEIVERS AND COMPONENTS

COULPHONE Radio. Grimshaw La‘f]e, Ormiskirk, 1940
Collare A.C. CGramophoue Morors 127 turutable, 27/8,
Radiogram units,45;-.  American Valves,alltvpes, 4 6.
Octal, 5 §. Record F.\W. Rectiliers, 5 §. Stauyp for list.

5/- BARGAIN PARCEL comprising Speaker Cabinet,
2 Drilled Chassis, condensers, resistances and manyv
other wseful components, Worth £2. Limited
number, Postage 1,-.—Bakers Selbwrst Radio, 73,
sussex Road, South Crovéon.

SCRAP your H.T. battery with Mallors' vibrator
copverter, 12v,, 150v.. 30 m.a., 18/0; listed &5 5/0.
Or Genemotor, 12v., 250v., 50 m.a,, 25-. Postazo
1/3.—Aeronautical Badio, 47, Biver Road, Little-
hawapton.

SOUTHERN Radio’r Bargains.

ALL Guaranteed. Postave Dxira. .

5/« Parcel of usefw Cownponents, comprising Con-
densers, Resistances, Voluwe CGontrols, Wire, Circuits,
ete. YValue 25/-. 5/- per parcel. 3
15/- Service Man's Component Kit. Electrolvtic
Condensers, Volume Coutrols, Resistances, Aubular,
Mica, Paper Condewnsers, Valve Holders. ete. 120
urticles contained in strongz carrving case, 97 x 77 x ¥
15- the Kit.

21/- sSmall Trader's Pafeel of Compouents, 150
Articles comprising all tfpes Condensers, Valve
Hoklers, Resistances, Chokes, Lolls, Wire, ete. Value
85, 21/- the parcel. .

100 Wire-end Tesistances, assorted capacities.

| 2 and 1 watt, 5/~ per 100,

ORMOND Loud-speaker Tliits, 2]{}; Crystal Sets,
5/0; Westectors Type W2, 2/G; Crystal Detectors,
2/~ Crystals, 6d.: Marconi V24 Valves, 0d.

2/- Tool or Instrument Carrying Cases, ex Govern-
mient Stock 1 Wood, 97 x 77 x 77, 2/-,

SOUTHERN Radio, 46, Lisle Street, London, WC.
Gerrard 6653.

VAUXHALL.-—All goods previously advertised are
still avaitable ; send now ror latest price list, free.—
Vauxhall Utilities, 163a, Strand, W.C.2.- ¥,

BANKRUPT Bargains. Drand new 1u39/40 models,
niakers’ sealed cartons, with guarantees, ab less

-40% helow listed priees; also Midgets, portables,

carradio. Send 13d. stamp for lists.— Radio Bargains,
Dept. P.W., 261-3, Liclhitield Road. Aston, Birniing-
ham.
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RECEIVERS AND GCOMPONENTS | PREMIER RAD!O '_RE-EIVERS AND COMPONENTS

(Con!inued from column 1.)

N TD., 63, High Holborn, London i Autn-fihons its f ¢ 1
RADIOV?%E.:‘.Rﬁ'E(:.EE'PLHON'E b H(%Lborn T » A_gf’e?v‘,‘:inzﬁf;,°{-§,f&?§gmalfmnfacff}r’ﬁ;‘? Ug'l‘;y °§ nggksmﬁED sl%)eakers, Plessey 6” cone, 1,500 ohms
ild Li § 5 ihd S ; ic Picley; ¥ eld. 5/11 cach.
! PLETE KIT of parts to build Lissen Hi Q Battery Tecords. Latest type §laguetic Dicky,™ ango G ; ) L
1 g&xt‘wm-g tecei(\{e%. 5-91 metres switcheﬁ). Brand stop, Start and Rejcct-ok.i{ Limited nusapey only ?[IIX;I"I;E“F]]Y output pentode valves. Well-known make,
ith eircuit - instructions at  £4{19/6, Carric aid. : 3 . : : .
- Listed. 0211515}’-‘.)xe8’ur-‘;?rtilée,m§t11/%/1llullcs;"‘bz?f\l-g?.om' dts;ric{al /%ﬁgra n;%lg%upa(' Range f°'2°<>ned Coils ?%TTEEY double diode triode. Well-known make.
ALL-WAVE super-het. chassis, 5 valve A.C. Latest by “well-known manulagéurer- it ~b9f“¥g or HF. /6 each. i i
| Mullamd valves: T.H.LBR., V.P.4LB., T.D.D.4, Pen coil. Accurately matclf?'d_ SUBE le Eand-Pass. RAYTHEON first-arade  valves. Largest Stockists,
L A, LW, 4/350v. Rauges: Short-wave, 16-48 Medium- and long-wave Bjeratics- “ﬁpoml)lete all types in stock, including glass series, glass oetal
metres, Med.-wave, 200-560 metres. Long-wave, with full diagrams, 2/9 each. = series, metal series, bantam series, single-ended series,

800-2,200 metres. Hize of Chassis: 141 long, 73 K g and resistance tubes, all at most competitive prives ;
| Toers Heig’lhtr overall, 83", Controls lluﬁing at sirlfe, PREMIER SHORT-WAVE KITS send for valve lists. All orders gt inchide sufticicn

/ volume onoff at side, wave change. Provision for for OVERSEAS NEWS postage to cover. Honrs of ‘.AVGS: 9 a.m.-6 p.m.
4 ek-up. Complele with valves and knobs, £4/1716, Incorporating the Premier 3-Band S, W. Coil, 11-86 weekdays. Saturday, 05 I AD.m.  Please write
! pecial speaker, 1,500 ohws field, 10/6 each. Metres without coil ehanging., Each Kitis complete your address in block Jocters.
L.F. transformer. Lissen Hi Q. Ratio 3-1. High with all components, diagrams, and 2-volt valves, RADIOCLEARANGE, LTD., 63, High Holborn, London,

i) %.mde, boxed. List 6/-. Our price, 2/3 each. 3-Band §.W. 1-Vatve Kif, 14/9. 3-Band S.W. 2- W.C.1. TELEPHONE : HOLborn 4631.
y i;‘. clioke. Liisnn Hi Q.O Compact disc type with Valve Kit, 22/6. - _ -

z feef. Boxed. List, 2/. ur priee, 6d. each. WESTON (501) and E. Turner (909) 2in.Dinl Moving-
g ULTRA-SHORT and short-wave chioke. Lissen Hi Q.1 DE LUXE S.W. KiTS Coil Milliampmeters, as new. 0 fo 5 wia.. 17 6;

Complete to the last detail. ineluding all Valves and
coils, wiring diagrams and lcid instruetions for
building and working. Bach Kit is supplied with a
steel Chassis and Panel and uses plug-in Coils to

Inductance 100 microhenries. Boxed. List, - 2/-.
Our price, 1/- cach.
ULTRA-SHORT aud short-wave double-wound low-

0to 25 mfa,, 168/6; 0 to 50 mfa., 15/-; 0 to 250 ma.,
15/- eacl. :
MULTI-CONTACT Relays, Ix-G.P.0., as used in

registance choke. Lissen Hi Q. Resistance less than  tune from 13 to 170 metres automatic exchange, condition as new, small size, c,
5 LOW-LOSS Coranitc vebvoiholdors. "Licen s | | 1 Valve Short-Wave Receivor or Adaptor it 20/- Tourry DIRRGIS seticaatas Bt oot e
| Bage-hoard and chassis. 5- and 7-pin.. Tod. and 10 1 Valve Short-Wave Superhet Converter Kit 23/~ i '(idl sl 67—0‘1 )c‘)sctsé(f bt RSN Ry
e‘;‘cﬁ' B‘ 1 (; o ‘d‘ s . I ! Valv}:"Shorl-WaveA.G. SR AR Tier 26/3 lV(;LTAGE (,‘hangiln*l.,' .Trnn.sformer.s"' (Auto. wound),
’ MANSBRIDGE (ype .condeusers. Lissen Hi Q. - ; W TASTRE T T i r 12 months’ unarantee, 100/110 to 200,240 v. or
)‘ 250 D.C. \\‘orkiug.l .Moulded case with feet. .1 mfd. g\)’;l‘:’:si::{fvxxesg:g;"grridlgusd Pentede 29 .\'im}; \.'ersa,250 \\‘atts,‘;z_l/’-l; 500 \\‘:ltts,"_’(‘)/-’_; ,T.')!) \Y;t_tl' s,
and 1 mfd,, 6d. each. Kit 68/ 32/6; 1,000 watts, 37/6; 1500 walts, blj- : 2,000
ROTARY coil unit. Lissen Hi Q. TFour-band from REPLAGEMENT V-I.\LVEél FOR 'ALL“SETS' watts, 62/6. |

4.8-91 metres, vcan be selected Ly a turn of the knob.

3 4 Py HIGH Voltage Transforiners lor Television; Neon, ete.,
| With circuit. Boxed. List, 15/6. Our priee, 6/41. il:}k/?il’f Mﬁlg?LVAL!Es/SG4 v‘,‘éf,e_ml\spés, 200/240v. 50 ey, l-ph. prinary 5,000 and 7,000 v.
| ;;gW.‘L.OSS slnq'rt-‘wa\’*c varmltlle conidensers. _Ceraniic A.G:/H.P:: A.c./v.ﬁ.l’. ’ ('5_!““)" Al 5/3 caclr secondary, enclosed in petroleum jelly. Size ¢ 5gin.
4 ulation. Brass vanes. Lissen Hi Q. Mininum x = A 3 X d43in. x Hin., 7/6 ecach, post 1/-. 'Ditto, skeleron
i ey e & S0 U e T 1 A.C./H.P., A.C./V.H:P. (7-pin), 7/6; A.C./Pens e ; _
1 cupacity 5 niero-micro farads. Two types. Boxed, 3 'P.X: H type, 5/6, post 9d.  All Lraud new.
with lnobs. 160 momid,  Tist, 6 Y Our . LH., 7/6 ; A.C./P.X/4, 7/3 ; Oct. Freq. Changers, 3 ) - (Pl i e i
3/16e-1 T LL'*%""/G is b 4/():_ ;1 price, 8/6 ; Double Diode Triodes, 7/6; 350 v. F.W. MQVING'CQH .‘\[0\'(.311101.]1'5. 1‘;?“'}’,‘ tq in case with
! M!GI‘A‘J(" L, - is & - ur price, /11 cach. Rect., 5/6 ; 500 v. F. W. Rect., 6‘_6 ; 13v..2amps. § | Dointer, very low mfa., full ¢ ([l er».t,mns, 2lin. dia., 50,
LG, O(ﬁll({elll.slu.s',_ 1s,>e;1.3 e\\.l Boxed. Al useful Gen. Purpose Triodes, 5/6 ; M.F. Pens and Var.- post Gd. ; din. dia.. 6/-, post Od.; and Gin. seale, 7 -
gg?f‘qKER gleb?ﬁé‘ti“‘ﬁl ./hel’leﬂﬂ“"_?f’n_- - [ Mu H.F. Pen., Double Diode Triodes, Oct, Freg. each, 1ost s g TSt T Sl
e \letnl' el ek 1:38 8](” b ‘1‘.)(\:’ rexine. 4_Cuc’ular Changers, 7/6 cach. Full and Hali-waye Rectifiers, E‘VERET1;A hd,«jum e Electrostatic o} _llue,ele 2.
S‘GLR'EENED 3_&\_1 i I\f»l s _‘.\‘1‘2_ X 4.7, 4/6 each. 6/6 cach. ] 7 dial, 0 to 6,000 \olts.“m g_ooq (‘011(!1“0_1].. 53/~ post 2 -,
i R (“() flexille, .1_\(11_1 5.10:1‘ 1/6; [ TRIAD HIGH-GRADE U.S.A. VALVES, all types ELECTRIC Ll.;ght .,S,h?ck_.)le.fer.s, for suh-lettins,
f ! aud long-wave coil units, with valve-holders in stock. Standard tubes, 5/6 each, Octal Base garages, ete. ~200/250v., 50 ey, 1-ph., supply 6, 10 or -
‘ ad sundry resistances, 9d. each. (No circuit.) tuhes, 6/6 each. 20 amps,, 6/- each. post 1 -.
MIXED tubulars, wire-ends. OUR selection, 26 HUGE -PURCHASE OF US.A, MAINS TRANS- Terms : Cash with Order.
| . ver dozen. 1 | 3 | FORMERS at Pre-War Prices. Manufacturers’ ALL GOODS SENT ON THREE DAYS' APPROVAL
2“:"1 i‘{“s?’}"’m{,‘[, \al.\'e-hlo.h‘lers. Lissen. 2 for 3d. surplus. Al brand new and Guaranteed. , AGAINST GASH. .
- . lranslormers.  Lissen. Boxed. 2/6 each. input 110 v, and 220 v. A.C. Oufput325-325.v.. GALPIN’S ELECTRICAL STORES, 75, Lee High Rd.,
FONE speaker unit. Lissen. Complete with reed 120 m.a. 6.3 v., 2-3 amps., 5 v. 2 amps., C.T., Lewisham, London, S.E.13. Telepl?nne : Lee Green 5240
B R T ol 7 : 7/6 cach._ Input'230 v. A.C.  Output 325-325 v., -
UK 'electigﬁblhﬁguﬁs' issen. Many useful sizes, 75 ma., 5 v.2amps, 6.3v. 2-3 amps. C.T., 6/6 B.l. 4 wiid. Resin Oil-filled Coudensers, 430v. working,
=& A S 02 each. Input 100-250 v., 300-300'v. GO m.a. 4 v. 2/3 each; .1 mld., .25 wld. 1,000v. working, 23 each,
Lk Puol pulve adapters. —Lissen. gd. cach. 5a CT.,4v,1a, 611 NEW 1/16 h.p. Tuduclion Mators, 220 A.C.. 1,510 Revs.
{ 3. poiut, 64 c'lz‘l\ll ohes. Lissen. 2-point, 4d. each. P[’}EMIE\"‘Y tBA'l;TERYR ctHé\RGERS folrt A.Ci Ball Bearings, 25/ : Townsend Buzzers, H.F. Buzzers
R e LA 58 . ; Mains. Westinghouse Rectification complete and v, to 10v.. 36 (i c Valves, 210 ILI. 210
s it Lok D000 ohny IOORESLISHieth | | padyion e Bossanes 2 vl of famp 408 | | fovatoe 55 ot aone St a1
< 3 i R Bpe 1k 6 volts at & amp. /- : 0 volts at 1 amp., 22/6 ; Micr y -1 Transformers 1/9. Tapped Resi~tance
Without speech transformer, 32/6 eacl. \With trans-. 12 volts at 1 amy,, 24/6; 6 volts at 2 ampsf, 37/6. :515]6‘&?#1?;130/989 Lg;l(j i,'fﬁf?g“}fe]’ R

former tapped 3,000 olims and 7,000 oluus, 35/- each. g 4 3 i e “c
GRAMPIAN 10" 10-watt, 2,500 ohms *energised GRAMOPHONE MOTORS and éomloa 2(90_1(;trnl Radio, 23, Lisle Street,” W.(.2,
speakers. Heavy cast trame, 15/- cagh. With heavy- PICK-UPS errard - 2969.

duty pentode speech transformer, 17/6 each. Goliaro A.C. Gramophone Motors. 100-250 v. 12in. TRANSFORMERS for TL.T. Rcctifiers for charging

|
a l’:}gAng;Del{'{]YL speech transformers.” Pentode mateh- [Auglf,;l)bl(f!. MAllltlo-stop. Hum-free. o 351~ and safefy, 12v. lighting, from 12/6.—Thoimpsous,
-G, R = . ! A.C/D.C. Model .. .. ., ., 52/6 76, Greenwi igh $.18.10.
3 ?)i?&m_:;_gztllﬁlglzl;'_ é-z?lcllcllenaels. Plessey. - 1/6 each. Col{aro A.G. Gramophone Unit. Complete mot(l)r TR SRt ST Ron); F3 LI
It ) . ; icle 3 s 3

ROLA Pl speakers.  Tatest {vne =ir 4 and pick-up. Auto-stop and start .. o 526 BANKRUPT Bargains. Ten-valve all-wave 4-Lanl

pe?lm([elllb-am}};lgl‘ll:;h' Bgig(fs'“ ,'flge,.{:;'l cone with A.C./D.C. Model e . - 776 chassig, complere speaker, valves, £6/17/6. Truphoni
| CLOCK-FACED dials, 5 x 317, Wil | % 'Lt e Premier Rick-up Heads. Will fit any tone-arm 5/3 {4 gn. A.C.and A.C./D.C. all-wave superhets, 3v. 7gns.
) seale,  Ox-copper eseutcheons &’L]Drllvn ed 3-wave ANOTRERSPECIAL OFFER. Piezo Xtal Pick-ups. Lortadyne 4v.. A.C/D.C. all-wave 1940 snperhets,
§ Dilio, less éS(lJlIllc]JBl;ll ‘Z"Gec:lll'chhn S w‘ithlt:;;u;nsfaZ)OQSO(S?)ﬂkce{ci e Y, 35/ SUATIG. Tortables, midsets and sewi-midgots. Valves
' HORIZONTAL diuls, with plain sc: 1 qLe SpO1,; “Cy Lyeles .. coo G- all types.  Serviee parts. Please state requirements.
' dials, with plain scalex 74 x 817 and MOVING COIL SPEAKERS: All complete with Butfin, 6. Stauford Avenue, Brisliton.

pointer, 1/- cach. t Iy Toiran : 0 AT a o,
FILAMERT transformers, inpuf, 200-250v., outpnt gi?}.lggl.{sea;léfgl;lnfb'iu. %}.(1)\][?’5.012“2'/61:-](\;{ii:.l’l\zll.'ﬁsz

j Av. 4 amps., dv. 6 amps., 4/11 eaeh. 66/-. Enermised M ; i SCGIENTIFIC SOCIETIES
- F = - Lnergis Models, 1 v, et 2
P R s, oY o 300507, 90 wa, TG0 ol i T/l e Tt 6 Gt !
&5 amps, dv, 6 aps,, each. 85 " Energised, 59/6. T x - e -y el
oS siansforers. GG American windings, | | PREMIER  4hort-Wave Condensers  all-brass S aprodvind T wimey, sibsar o, e tils
| HA R 1_»-)1 1.4, ol‘: S awps, G.3v. 2.5 amps. coustruction, with Trolitul insulation. 15 mmf, § | Ashridee Gardens, Toudon, N.1s : ' ’
] MAINS tramformers,  Werte, O, 5/ ¢uh | /07 25 mme, 4/10; 40 mmE, /- 100 mnf, ge Gardeus, Tondon, N.1.
. i e G (O vpe  R.CI, 2/3; 160 mmf., 2/7: 250 mmf, 2/11,
. ERUO-T0v, 80 L, dv. 25 amnps, 4v. § amps., 9711 | | PREMIER. SHORT-WAVE BOILe 1 and G-pin SHORT-WAVE EQUIPMENT e
ﬁ“r”?{ Lype (1.2, 350-0-350v., 120 nea., 4. 2.5 amgs., types, 13-26, 2247, 41-49, 78-170 metres, 2/~ each, : f
lg 11\\:1" ;x;up;s 112)1/1‘3‘“;11,' o, Lype B.(._S,. 350-0-350v. 150 with circuif.  Speeial set of S.W. Coils, 14-150 ““ H.A.C.”” one-valve Short-wave Receiver, funous
Bype R, '1)I|f.f)’.55{)‘7 “;l#]())s" s IS 15/- cacl. mctres, 4/9 sct, with cireuit. Premier 3-Land for over 5 years, now available in kit form ; eamplete
{ z -un])s. ‘41} o0U)- R .l) ,9';1-".“' 2 ainps., 4v. 5.3, coil, 13-25, 10-43, 38-80 metres. Suitable kit of preéision components, accessories, Ml instruc.
,‘{ Al the bove ?Jm‘: 1%113., T shanng 21 jSienchs any type circuit, 2/11. tions, 12/6, post 6., 10 soldering nceessary ; deserip- .
100-watt anto ctl';llel.sf(lljl‘}lll)lce(l' mllgtl)nlqﬁj\ 13')130 %}-‘%{"’ .?j’z" Ft])rmers, 4- and &-pin, plain or thredded, tive ‘folder “free eu_request.—A. L. Bacchus, 109,
; = SO : L - 200-250v, cach. arti ad. S.W ¥,
iE‘ reversible, 12,6 gyeh. Type K.C.B., 850-0-330v. 80 TILITY Micro Cursor Dials, Direct and 100: 1 § | Loitinglon Road, 8.WV.8. y
i 2., by, 2amps., 6.3v. 5 amps., 6/11 each. Al trang- Ratios, 4/3.
. futiuers 200-230v. tapped primaries. NEW PREMIER 2-Gang S.W, Condenser 2°x TUITION i
?. GH1A§SI_S wmounting  valve-lolders, American 4-5-4- 00015 mf. with integral slow-motion, 59, ! 8 .
| each, 2 oach. Octals, 6d. each. Toctals, 10d. | § Orders 5/- and over sent, Post. Free. . Under 5/« PRAGTICAL Postal Cowrses. radio (clovision, -test .
i WATT ;-U.\m’.‘, g»,‘zlp'\,l‘c.’,\? - caeh. " please add Gd. postage, equipnent  design, _trade-test coaching for 1.AF. -
b l\”.ﬂizes,lll"hIO‘;“})(;;-’L'. olnr N.SF. 4d, eacly, 3/9 dozen. ‘ = posts, TP.R.B. and ‘].\\',,’L'. exnms,; looklet free.—- ;
\ ‘\;IEARITE 110 k/g 1.F. bransformers, 1/~ cach YOU. PMMUST HAVE A Seerefary, L1.R.E., 3, shirley Road, London, W, Ve
OLUME .coulrols. Aweriean (1.5, finestinade B
M) divided spindles. Length 247, \\'irl,l’switc}'n, 2,1)1:0, b REMEER 1940 OATALOGUE i
|; 5,000, 10,000, 25,000, 100,000, 250,000, 510,000, and 111 PAGES - - PRIGE 6d. SPECIAL OFFER SR
! 5 hew, 2.6 each. Wire wound, 5 wat( (less switch), - GET YGUR COPY TO-DAY! 4 s SRR T
% ; ny 7 stations on Press Button. Walnut Ca ; |
4 28 MFD. cau Lype, cleetrolytics, 450v. working 1/~ ALL POST ORDERS TO: Jubileo Works, 167, f| | Brovision. for Pick-up aind” Extension Speakor, 1
iy aach, R & Lower Clapton Read, London, E.5, Amherst 4723 4 t\;attss put1i>ug \\Rt{} él(‘gé\fi'lv e rAeeg bﬁ;zgﬁi}i%llu- :
1B-l. \\'lte:m'n’d type bias electrolyties, 50 mfl., 12v,, GALLERS T0: dubilee Works, or our NEW '(S:ugl?antgggrllgffect' R'et':'eptiogl‘ ‘80 only. Sriglngi
YoRoias 0‘?“1{'%1-,150\'- e AT “PREMISES, 169, FLEET STREET, Bl Price £8.19.6. Our Pricc £4.5.0. Carriage paid. 4
| h "ire-¢jul nou-induetive paper condensers. | . Central 283: TORS
!J All sizes up to 0.1, 5d. cach, 4/9 dozen. | | R or 50, High 8treet, Clapham, $.W.4, Macuulay 2381 LONI_’ON QtGENtT;Aé'Z RA:;'O s LO:‘;':S; ¥
g?{ (Continued in column 3.) ] N p 23 Lisle Street, W.C.2, errar B
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MADE IN ENGLAND

The 2-volt Battery Range

Right Key Types for all 2-volt receivers

HL2
purpose Triode.
detector or first L.F. amplifier.

X22 A Heptode-frequency changer
~—generous - electron emission, reliable
all-round performarnce. 10/6

The non-microphonic general
Good as grid leak
4/9

HID24 ECONOMY Double-diode
“Triode,. For A.V.C., Diode detection,
.and L.F. amplification. raLs

XZ24 ECONOMY Triode-Hexode.
Unsurpassed for efficient - short-wave
reception in.superheterodynes. 10/

KTZ The most popular 2-volt
output Tetrode.  Reliable, ' sensitive,

W21 ECONOMY Variable - mu
; and adequate power output for ‘. all

H.F. Pentode. For stability, high ampli-
fication, and linear grid control. S /-

Z.231 ECONOMY H.F. Pentode,
Sensitive and makes a good detector, or

normal purposes. D/

K'T24 ECONOMY High slope
oufput Tetrode. For maximum sensi-
tivity and power cutput with low current

E.F. amplifier. /- consumption. B/-

Also specialised types for deaf-aid receivers (midget series) and higher power Q.P.P. output
(Osram- QP21).

All Osram 2-volt battery valves may be depended upon to give the greatest sensitivity
consistent ‘with the lowest. H.T. and L.T. current consumptions, and noise-free, reliable
operation. 1L

Write for technical data on these or other Osram Valve ffpes to ¢

THE GENERAL ELECTRIC CO., LTD.,

Magnet MHouse, Kingsway, London, W.C.2 i

Published every Wednésday by GEORGE NEWNES, LImTi-:n, ".[‘ower House, Southampton Street, Strand, ZLondon, W.C.2, auy

RADIO Printed in England by THE NEWNES & PEARSON PRINTING 0., LTn,, Exmoor Street, London, W.10. Sole Agents for Australia and New
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Zealand : GORDON & Gored, LTD.  South Africa : CENTRAL NEWS AGENCY, LTD.  Pructical Wireless can be sent to any part of the world,
pos/b' ree, for 174: 8d. perannum; six months, 83, 10d. Registéred®at the General Post Office as a newspaper and for the Canadian Magazine Pos.
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