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Every Practical Wireless Service Man Should Have This Book

PRACTICAL WIRELESS SERVICE MANUAL

By F. J. CAMM.
A Complete, Practical and Up-to-date Work on the Testing of all Types of Wireless
Receivers, 288 PAGES and OVER 220 PHOTOGRAPHS, DIAGRAMS and PLANS.
From all Booksellers 5/~ net or by post 5/6 direct from the Publishers, George Newnes, Ltd. (Book Dept.), Tower House, Soutbampton Street, London, W.C.2.
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Man with Davis apparatus ascending with check

vare extended in order to retard speed. (Fron

the article on Submarine Escape, Illuslralm}
with amazing * action™ pictures.)

Leaving for the surface by
way of the latest type of
escape chamber.

s

Other special contents of the August
PRACTICAL MECHANICS include :—

A LIGHTWEIGHT DURATION
MODEL AEROPLANE

CHEMISTRY FOR BEGINNERS

HOW GASES HAVE HELPED
THE ENGINEER

HOW FAST DO BIRDS FLY?
By E. Hardy, F.Z.S.

IN THE MODEL WORLD
SENSATIONAL MAGIC AND ITS

. o s SECRETS
IN THE AUGUST By Norman Hunter (the well-known conjurer).

| (—

Of all Newsagents

and ‘Bookstalls, or

by post 8d. from D v
The Publisher,

George Newnes,

Ltd., Tower House, [ ]
Southampton St.,

Strand, London

w.C.2.

The Magazine of Modern Marvels.

A training tank with [atest type
of cscape lock. as built in new
submarines in the British Navy,

Georye Newnes, Ltd.
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Aerial Systems
HE aerial is unfortunately regarded
by many amateurs as an awkward
accessory, and accordingly is made up in
the crudest form. Any old piece of wire
i3 slung in the most convenient position
and results are expected to be up to
standard. Too much reliance is placed
upon the zeceiver, and in many cases a
good set does not get a chance to show
what it can‘do, due to the poor aerial with
which it is coupled. The keen amateur,
on the other hand, spares no expense
in rigging up a reliable aerial system,
preferably designed to give good results
on all wavelengths covered by the receiver.
Good masts ; reliable halyards and
adequate insulation are not really ex-
pensive. All metal work should be galvan-
ised and the use of brass pins for pulleys
or similar moving parts should not be over-
looked if frequent replacements are to be
avoided. In America much more attention
is paid to the aerial systems, and some
elaborate arrays have been developed for
short-wave use. Of these, directional
beams are probably the most popular
at the present moment, and in this issue
we give a few hints as to the method of
making and mounting this type of aerial
which, -whilst of* main application to the
transmitter, offer to the receiver also many
advantages.

The Open Air Club ;
INCE it began its outside broadensts
in the West Midlands the Open Air
Club has been travelling eastward ; and
on August Bank Holiday it will meet in
the Southwell district of Nottimghamshire.
Five speakers—all walkers or cyclists—
willtake part, with Bill Oakley in the chair.
As usml they will tell the story of their
week-end explorations informally and
without seripts or rehearsal.

Blackpool’s Glees
LACKPOOL has changed much in
fifty years, but in one respeet it
remains the same : its Glee and Madrigal
Society can look baek with pride on half a
century of achievement since its foundation.
The Society, under the conductorship of
Mr. Herbert Whittaker, who founded it,
will, on August 6th, give a recital which
will include Wilbye’'s ‘Sweet honey-
sucking hees”’ and Kodaly’s ‘‘ Jesus and
the Traders.”

Mark Hambourg
ON August Bank Holiday Mark
Hambourg will broadeast from a
B.B.C. studio a recital of works by Liszt,
Berlioz, Beethoven and Chopin, and on
August 10th he will be heard from Bourne-
mouth, where he will play Tchaikovsky’s
Pianoforte Concertoin B flat minor, with
the Bournemouth Municipal Orchestra,
conducted by Richard Austin.
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International Scout Rally

OME time ago the 1st Staffordshire
Boy Scouts Association conceived the
idea of organising an international-rally
which would give foreign scouts an oppor-
tunity not only of meeting English Scouts
in camp and sharing their Scout games,
but of seeing them in their homes and
getting some knowledge of ¥nglish life.
Scouts in eleven countries outside Britain
had accepted invitations up to early July.
Acceptances have come from Roumania, and
Poland, Hungary, Norway, Sweden, Hol-
land, Denmark, Belgium, France, Eire and
Northern Ireland will, it is hoped, be repre-
sented. The visit will last a fortnight
and will include one night and two days
billeting in homes of English Scouts,

-

visits to large works in Birmingham, to a
coal mine, and to two of the stately homes
of Staffordshire, by invitation of Lord
Dartmouth (President of the Staffordshire
Scouts Association) and of Lord Harrowby.
The camp is at Beaudesert Park, on the
border of Cannock Chase, and from there a
sing-song will be broadcast on August 10th.
This is to include foreign Secouts singing
national songs.

World Conference of Youth

OHN H. ROWLEY, President of thke
Students Representative Council of
the University College of North Wales,
Bangor, who is attending the World Con-
ference of Christian Youth at Amsterdam
from July 24th to August 2nd, will give
a talk on the Conference in the Welsh
programme on August 6th -““He will try to
convey to listeners somet wi the mam-
moth nature and b! d of the
Conference. He will comment on the pur-
pose which lay behind the enterprise.
Most of the countries of the world will be
represented by delegates, and over 15,000
voung people are expeeted to attend.
All the delegates will be between cighteen
and thirty-five years of age, and not more
than one-third of them are to be over
twenty-five. The purpose of the Con-
ference is to provide opportunity for a
demonstration of the place of the Christian,
and of the Christian Cominunity, in the
modern world.

“ Undergraduate Summer ”

NDER the title ‘Undergraduate
Summer,” Stephen Potter, whose
recent ““ Air Raid” programme will
probably be remembered by listeners, has
written a feature giving a cross-section of
Oxford University life in the Summer
term, which he is to produce on August
10th. Numerous recordings have been
made -for this programme by the B.B.C.
Mobile Unit. Dons as well as students
have contributed to it. Extracts from
lectures and from conversations in Senior
and Junior Common Rooms, scenes during
Eights Week, part of a Union debate
between Ronald Knox and Evelyn Waugl,

an 0.U.D.S. rehearsal, Press-day in the life

of the Editor of The Isis, and the Oxford
chimes have been recorded. An electrical
recording of the programme will be broad-
cast on August 11th.
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Eisteddfod Reminiscences

THE newly appointed Archdruid, Crwys,

will give a talk in Welsh on August
6th in which he will give listeners his
reminiscences of past Eisteddfodau. He
will deal in particular with the changes
which have taken place in the Eisteddfod
and will comment on the renaissance
which resulted from the Bangor Eisteddfod
at the beginning of this century. It was
after this Eisteddfod that new adjudicators
and new winners, and an entirely new
clement came into the world of poetry
in Wales. He will refer to the influence
of the University on the Eisteddfod and
upon the new standards which have been
adopted.

Making Glass Eyes
THE next speaker in the ‘ Earning a
Living ”’ series will be anonymous.
On August 11th a manufacturer of glass
eyes will describe the processes qf making,
colouring, matching and fitting these
artificial eyes. The founder of this art
was a German—Muller of Lauchser.
S ==,
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' INTERESTING and TOPICAL
NEWS and NOTES
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Orchestral Concert
ESLIE HEWARD has chosen works by
three foreign composers, including a
symphony by Herman Goetz, for a concert
by the B.B.C. Midland Orchestra to be

given on August 6th.
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When the little ship ‘' Pandora” recently left Seattle for New York, via the Arctic Circle,
the only contact her crew will have with civilisation will be by short-wave radio, operated by

LeoAClark (above).

her test run.

Approximately 350,000 people in this
country wear artificial eyes, but, so far as
private practice is concerned, the manu-
facture of such eyes in England is confined
to only seven families. The speaker
began his career as a dispensing optician
and then studied glass technology.

Variety ‘from Cheltenham

ARIETY programmes are to be broad-
cast from Cheltenham in two succes-
sive weeks, the occasion for the second of
these being a special booking at the Mont-
pelier Pavilion for Cricket Week. On August
9th listeners will hear Al and Bob Harvey
and other artists at the Opera House. This
theatre was built in 1891, and had. its first
broadcast nearly four years ago.

In the lower illustration the ' Pandora®™ is scen on Lake

The ship is captained by the Rev. Dr. Homer Flint, of Oklahoma.

Union just after

Radio-controlled Air-raid Sirens

ACCORDING to a recent report, the

Government has been supplied with
details of the radio-controlled air-raid
sirens installed in Manchester. Simul-
taneous or independent econtrol of the
city’s sirens is operated from a central
transmitter.

From the Light Operas

MARJORIE AVIS (soprano) and Glyn

Eastman (baritone) will, on August
4th, sing many favourite numbers from the
light opera stage of years ago, in the pro-
gramme entitled ‘“ From the Light Operas.”
They will be accompanied by the Clifton
Light Orchestra.

August 5th, 1939

Variety from Gourock
PAR’F of the show given by the concert
party entertaining holiday-makers in
the Cragburn Pavilion, Gourock, will be
broadcast on August 4th. The principal
comedians are Smart and Benson, assisted.
by Ike Freedman. Other members of the
cast whom listeners may hear include
McKenzie Reid and Dorothy, accordionists,
We Three Fellows and Harold Dayne.
Accompanying the show are Ray King and
the Pavilion Melodymakers.

Wired Wireless
T is reported that Central
London, Birmingham, Man-
chester and Edinburgh will be
among the first places to be
equipped for the proposed Post
Office  wired broadcasting
system. ’

Holiday Cross-roads
N the eve of the August
Bank Holiday week-end
one of the busiest traffic
junctions in the country is
Gloucester Cross. Most of the
trafficisto south and west—to-
wards the seaside resorts of
Somerset, Devon and Corn-
wall, and South Wales. David
Gretton will employ the
method used in “ Standing on
the Corner” in order to get
short interviews with travel-
lers of all kinds-——private
motorists, motor-coach pas-
sengers, cyclists and walkers.

= '
How to Look at the Seaside
REGINALD ARKELL'S reputation as a

humorist is sufficient to guarantee that
his talk on August 3rd (West) and August
4th (West and Regional) on “ How to
Look at the Seaside’ will not be a dull
dissertation on marine biology. He is a
well-known broadcaster, and listeners may
remember him in connection with the series
of talks entitled * Up to London.”

SDIVE THIS®

PROBLEM No. 359

N\ FASON built a three-valve battery receiver ;
H which gave good results, but reaction :
¢ was rather erratic. He decided that a differ- :
ential condenser would be more suitable, and
he found one in his spares hox and accordingly
replaced the existing condenser. When the set
was mext tested he could obtain no signals.
He checked cornections to the condenser and
found they were in order. What was the most
likely cause of his trouble ? Three books will
be awarded for the first three correct solutions
opened. Address your attempts to the Editor,
PRACTICAL AND AMATEUR WIRELESS, Geo.
Newnes, Ltd., Tower House, Southampton
Street, Strand, London, W.C.2. Envelopes
must be marked Problem No. 359 in the top
left-hand eorner, and must be posted to reach
this office not later than the first post on 3
Tuesday, August 8th, 1939. 8

4

Solution to Problem No. 358

The milliammeter only operates with a direct cur-
rent. When connected in the manner described there
was no D.C. owing to the filter condenser. In addition
a rectifier is noeded to measure the A.C. output of the
receiver. .

The following three readers successfully solved
Problem No. 357, and books have accordingly been
forwarded to them: A. C. Clarke, 53, Peckham Road,
S.BE.5; G. Alexander, 6, Dighton Road, Wandsworth, .
8.W.18; J. N. Snelling, 5, Wellside Gardens, East
Sheen, 8.W.14.
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The Experimenter’s
—— First Set —

A Simple Single-valve Receiver Specially Arranged
for Initial Experimental Work is Here Described
by “The Experimenters”

AST week weé made a few suggestions
to those cdonstructors who propose
to become active experimenters.

Now we propose to show how a good start
can be made inexpensively but effectively.
As we pointed. out hefore, it is not a good
plan to start with an elaborate receiver,
since with a set of that kind.it is far more
difficult to keep a careful check on results
and to attend to the all:important details.

A Sutitable Circuit

A single-valve receiver probably forms
the best starting point, and for those
readers who have passed through the
initial stages of elementary radio con-
struction, the circuit given in Fig. 1 will
supply most of the information required.
It will be noticed that there are various
additions to the basic cireuit such as would
be used when making a receiver simply
for listening, and that provision is made
for the easy connection of meters and for
the variation of the values of thc most
important components.

Thus, a closed-circuit jack is included in
both the H.T. and L.T. circuits. This‘tvpe
of jack completes the circuit when the plug
is not inserted, and allows the meter
attached to the plug to be connected in
series with the lead immediately the plug
is pushed into place. The jack in the
H.T.+ circuit is marked J1, while that
in the L.T.— lead iz marked J2. There
i8 a third jack, but this is of the open-
circuit pattern; it is used between the
main H.T.4 tapping and HT.—, and
is marked J3. Its purpose is to permit of
the reading of H.T. voltage to be taken in
the simplest possible manner. It is, of
course, important that the correct type of
jack be used here, for if one of the closed
circuit pattern were fitted the H.'T. supply
would be short-ciccuited and the fuse
would blow. TIncidentally, never make an
experimental receiver without using at
least one fuse. It provides a good safeguard.

Variable Condensers and Resistors

Still looking at the circuit., it will be
seen that there is a fixed condenser
(C1) in the acrial lead, a pre-set grid
condenser ((4), an optional variable con-
denser (C6) between the anode of the valve
and earth, in addition to the normal
tuning and reaction condensers (C2 and
C3). It might be argued that it is not
necessary to have all thesc variables, but
they effect a remarkable saving in time
over the re-connecting of various different
values of fixed condenser while carrying
out tests.

Similarly, good use is made of variable
Thus, there is a variable grid
leak (R1), which is actually a 5-megohm
{maximum) chemical resistor, a variable
resistor in the reaction circuit (R2) and a
third variable resistor (R3) in the H.T.
lead to the anode.- The two last-mentioned

components can be of the ordinary graded
wire-wound resistot or potentiometer type.
As to the variable condensers; it is.suggested
that the bakelite-diclectric type be used
for all except C2, which should be a
standard air-dielectric tuning condenser.

- Au H.F. pentode valve is shown in Fig. 1,
biit if this is of thc four-pin type it can
easily be replaced by a triode if the anode
connections are transferred from the top-
cap connection to the normal anode
terminal on the valveholder. An S.G.
valve could be used in place of the pentode
without making any wiring changes,
provided that the valve were of the four-
pin-base type. It will be understood that
if a triode detector valve were used, the
by-pass condenser C5 and the feed resistor
R4 would not be required.

Baseboard Construction
Fig. 2 shows a convenient arrangement
for the components, using a flat baseboard

~ PRACTICAL AND. AMATEUR WIRELESS 483

ments. At the same time, if the variable
resistors are not on hand, for example, it
would be satisfactory to use fixed com-
ponents in clip-type holders.. Different
values of resistor could then be tried, but
the range of variation would be limited.

First Experiments

What about the experiments to be made ?
In the first place it will be best to set all
of the variable components, except the
tuning and reaction condensers, to their
midway positions. The receiver can then
be used as a typical and standard one-valve
regenerative set. Make yourself familiar
with its operation, and especially with the
reaction control, remembering that  the
set Should not be allowed to oscillate and
so cause interference with other receivers
near by. Then, after checking and noting
the H.T. voltaue at J3, take notes of the
anode current, using ]uck J1 for a milliam-
meter with a full-scale reading of about 5.
It will be found that the current becomes
less when the valve breaks into oscilla%ion.
It is also'a good plan to note the filament
current, so that all tests may be carried
out while the accumylator is delivering its
full voltage.

Smoothing Reaction

Various experiments can then be made
to find the component values with which
reaction control is perfectly smooth ; that
is, the valve gradually falls into oscillution
without a sudden “ plop’’ being heard in
the *phones. By the way, if it is found that
the set cannot be made to oscillate, reduce
the capacity of C6, since this acts as an
anode H.F. by-pass, and therefore
“ starves” the reaction circuit to a certain
extent, If reaction is still unobtainable it

Ra_20000 ,

WQ 25000(1 HT+

O
'_F’?iONEﬁ | %

J3 % 100
mA,
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! I .
-0003 3
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Fig. 1—The circuit employed. Note the use of several variable components and the inclusion of

jacks for current and voltage readings.

and a vertical plywood panel. Although
we generally recommend chassis:form con-
struction, the present case is an exception,
for it is desirable that everything should
be easy of access; additionally, the set is
not intended to be of extremely high
ellzieiency—the wiring is rather too long for
that.

Readers will understand that it is not
important to mclude all of the parts shown
in Figs. 1 and 2, since they are not all
essential to the working of the set, although
they. are desirable for: the initial experi-

might be necessary to decrease the value of
R2, or to reduce R3. The optimum
setting of the last-mentioned will be
dependent to a large extent on the voltage
of the H.T. battery. It is most satlsfactory
to use a battery of 100 to 120 volts.

After settling these preliminaries, try
varying the setting of the grid leak, Ri,
until the position is found at which the
smoothest control of reaction can be
obtained. After that, you can carefully
alter the settings of R2 R3 and C6. By
carefully adjusting C6. “after ﬁndmg the
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(Continued from previous page)

best position of the other components
mentioned, it will probably be found that
it is possible to obtain steady reaction all
round the tuning dial with only very slight
readjustments of the reaction condenser
(3. The ideal to be aimed at i8 a setting
where the valve will remain just on ““ the
edge *’ of oscillation point (indicated by a
faint breathing sound) throughout the
tuning range and without alteration of
reaction-condenser capacity. A set so
adjusted is ideal for long-distance reception,
especially on short waves—where this
compromise is not so easily attainable.

Having found the optimum positions of
these adjustable components, it might be
found interesting to note the result of
transferring the grid-leak connection from
the positive to the negative L.T. line, as
indicated by broken lines in Fig. 1. After
changing over, try different settings of the
grid leak. '

Varying Selectivity

Experiments can next be made in con-
nection with the tuning system. Assuming
the use of a coil of the type represented in
Fig. 1—although any type of tuner with
reaction winding can be used, of course—
try connecting the aerial series condenser
to the top of the grid winding, and then to
a tapping on that winding. In most
instances it will be found that tuning is
sharpest with the original connections, but
a fair degree of selectivity should be
obtained when the condenser is joined to
the tapping if the capacity of Cl is reduced.
Also try transferring the grid-condenser
lead from the top of the grid winding to a
tapping (when provided). It will probably
be found that as tuning is sharpened, the
gensitivity is reduced. This is not neces-

~ PRACTICAL AND AMATEUR WIRELESS

sarily always true, and much can be learned
by trying the different settings which have
been mentioned.

" Those are just a few of tho interesting
experiments that can be tried. Many others
will no doubt suggest themselves once the
receiver has been put into operation. As
we mentioned last week, one of the most

August _Sth, 1939

important aspects of experimenting is the
careful noting of everything observed.
Even points which are apparently trivial
at the time might assume significance at a
later stage. Occasional measurements of
voltage and current will indicate changes
in working conditions which might other-
wise pass unnoticed. i

Fig. 2—A concenient form of construction.

Condensers Cl  and are

bakelite~

dielectric variables, while C4 is a pre-set.

- e

NATIOHl.l m. and 1,500 m.)
Wednesday, ARGust 2nd.—Band Waggoners
programme.

Thursday, August 3rd.—Orchestral concert
from Lucerne.

1 Friday, August 4th.—Causes of War,
0  Jeature programme.
Saturday, August 5th.—Up with the
Curlain, a variety entertainment.
REGIONAL (342.1 m.)
Wednesday, August 2nd.—The Auld

Alliance : An affirmation of the ancient
friendship between the Kingdoms of
France and Scotland, from Scotland,
and with recordings made in France.

Thursday, August 3rd.—Life Begins at
Sixty (4 Boarding House Saga), written
and remembered by C. Denier Warren.

Friday, August 4th.—Light Orchestral
programme of dance music from the
Continent and other parts of the world.

Saturday, August 5th.—On the Spot, a
play by Edgar Wallace.

MIDLAND (296.2 m.)
Wednesday, August 2nd.— The

orchestral and choral programme.
Thursday, August 3rd.—Band programme.
Friday, August 4th.—Holiday Crossroads :

interviews at Gloucester Cross.
Saturday, August 5th.—Band programme
from the Pump Room Gardens, Leaming-
ton Spa.

Sea,

S 1 G| D @IS | D MM | DL M D |

.'-u-.

IM~ RTANT BROADCASTS OF THE WEEK

WEST OF ENGLAND (285.7 m.)

Wednesday, August 2nd.—Music of the
Sea : band concert.

Thursday, August 3rd.—Variety from the
Public Hall, Paignion.

Friday, August 4th.—From the Light
Operas :  orchesiral programme.

Saturday, Awugust 5th.—Light orchestral
music from the Palace Hotel, Torquay.

WELSH (373.1 m.)

Wednesday, August 2nd.—Country
Magazine : . a programme mainly for
country people.

Thursday, August 3rd.—A forelaste of the
National Eisteddfod : an actuality pro-
gramme from Denbigh.

Friday, August 4th.—Welsh Airs and
Dances : orchestral progranyme.

Saturday, August 5th.—How to Read the
Welsh Countryside—3, Caves, a talk.

NORTHERN (449.1 m.)

Wednesdayr August 2nd.—The Royal
Lancashire  Agricultural Show: an

eye-witness account.

Thursday, August 3rd. —Country Fancies :
Three Scenes by Stephen Kirby—3,
Hedger and Dilcher.

Friday, -August 4th.—Concert Party pro-
gramme  including  Little  Theatre,
Saltburn.

Saturday, August 5th.—‘-Crawner's- Quest,
an Elizabethan delective story from the
stage play by Eric Barber.

SCOTTISH (391.1 4n.)

Wednesday, August 2nd.—The Auld
Alliance : An affirmation of the ancient
friendship between the Kingdoms of
France and Scotland, with recordings
made in France.

Thursday, August 3rd—The Scottish
Country : New Deer, an Aberdeenshire
Parish, from the farmhouse of Auch-
munziel, New Deer.

Friday, August 4th.—Concert Party pro-
gramme from the Cragburn Pavilion,
Gourock.

Saturday, August 5th.—Old Airs and
Dances : A European Exchange between
Sweden and Scotland.

r—

P | ) R} G| -

NORTHERN IRELAND (301.1 m.)

Wednesday, August 2nd.—Ceilidhe Band. §

Thursday, August 3rd.—The Ulster Exhibit 3
at the New York World’s Fair, a com-
mentary by Raymond Glendenning,
relayed from New York.

Friday, August 4th.—Cricket : The Ulster
Senior Cup Match, a commentary.

Saturday, August 5th.—Wanted, a tune :
Schubert or Gershwin ? Berlin or Brahms ?
Orchestral and dance band programme.

Vewer |} e 1O

r—
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DIRECTIONAL BEAM AERIALS

Hints for Erecting Movable Aerials which will Aid in

Receiving Long-distance. Stations.

HE transmitter to-day makes use of

_ elaborate aerials designed_in such a
manner that instead of radiating the

signal, it is directed along a beam. Further-
more, in order to make certain of coverage
in a given, part of the world this type -of
aerial is often mounted so that it may
be turned to direct the beam in the required
direction. Although not used to a great
extent in this country, the aerials are very
popularin the U.S.A., and when listening to
some of the amateur transmitters on the
higher frequencies one can often hear them
explaining as they move the aerial in order
to ascertain its effect on signals which are

A method of mounting a rotalable horizoatal beam

aerial of simple design.

,being received. A universal or horizontal
type of aerial used with a receiver picks up
signals more or less equally from all parts
of the compass, and therefore, when it is
“desired to receive from a given part of the
world, a directional aerial will ensure that a
high signal-to-noise ratio is obtained. The
reduction in noise will often, in fact, enable
a station to be read clearly whereas in other
conditions it would be unreadable. A few
tests have so far been carried out at my
station and have provided a number of
‘interesting points. Firstly, due to the con-
tour of the ground it has been found that the
station direction alone is npt the most
important factor. For instance, a standard
di-pole with reflector provided good Aus-
tralian signals when directed almost N.—S.
'Fhe main_factor which it is desired to
emphasise is that a rotatable aerial is very

valuable and will often enable an adjust-
merit to be made to overcome local
conditions.

Types of Aerial

The aerial should preferably be of the
di-pole type, designed for a specific wave-
band. It may then be fitted with a reflector,
or not, just as the operator desires. For
maximum efficiency the aerial should be
not only rotatable but also adjustable for a
horizontal or vertical position, but unfor-
tunately in the average house this is rather a
difficult proposition. For normal purposes,
therefore, two aerials will be required, one
horizontal and one vertical. The
height is of the utmost import-
ance, and ‘therefore the roof is
obviously brought into demand.
We cannot all drill tiles and
mount elaborate moving arrays
through the roof, and so any
aerial which we desire to use in this eonnec-
tion will have to be mounted outside a
window. The complete assembly can be made
quite neat and tidy, in spite of the various
adjustments which may be called for.
Probably the simplest plans are as follows.
Firstly, the aerial may be of standard
stranded copper wire, single thick wire or
thin copper tubing. The latter is expensive
but on the higher frequencies is definitely
worth while. To support the wire type of
aerial thin bamboo is not only light, but
also weatherproof and sufficiently rigid to
enable the minimum of gnys to be emploved.
Ordinary deal scantlings or similar material
should not be used as it will warp and needs
too many guys or other supports.

Vertical Assemblies

For a vertical aerial which is rotatable a
strut should be attached to the gutter-board
or from a chimney stack where this runs
level with the side of the house. The length
of the strut will depend upon the type of
aerial. -If a reflector is fitted at the usual
distance (quarter or half wave) then guite a
long strut will be needed and a guy wilt have
to be attached above it to take the strain
of the aerial assembly. The two wires
should be attached to a bamboo spreader,
with adequate insulation, and at the lower
end a similar arrangement must be provided.
If the shack is at the lower end of the
aerial, then a simple pullev and.cord
arrangement may be fitted to turn the
aerial. If the aerial runs past the shack
window, or ends at that level, the.aerial may
be turned merely by pulling on the feeder
cable. This is somewhat erude, but is often
employed in view of the avoidance of
claborate equipment and in the interests of
economy. If the aerial is only permitted a
180° movement, then no elaborate bearings
will be needed and a simple bolt may be
used as the pivotal point.

Horizontal Arrays

The horizontal type of aerial is a little
more difficult.  Firstly, it must have a
fairly wide clearance space, and secondly it
needs to be clear of the building. This
definitely means that it has to go above the
roof. If you are using a shack out in a field
this_.may be all right, but in the average
housc difficulties are introduced. The most

By W. J. DELANEY

satisfactory arrangement can be effected
where a sky-light is fitted, as'a pane of glass

. may be removed and a sheet of metal

inserted in its place through which the aerial
support may be passed. A suitable bearing
may be mounted on the metal and the base
of the mast may be fitted to the floor of the
attic or roof beneath the skylight. The mast
may then be easily turned without the
need for any driving mechanism. A compass
card mounted beneath the support, and an
indicating pin will also enable the position
of the aerial to be accurately judged. The
mast support can be a length of 1} or 13in.
welded steel conduit, such as_is used for
electric-light wiring systems, and the
threaded end will facilitate the attachment
of the aerial array. This should, of course,
be built up on the lines alreadyv indicated,
using bamboo for the supports and the
minimum of guy wires. Car ball-races are
obtainable from motor-car scrap dealers and
will form a very useful base upon which the
aerial can rest, and with suitable spacing
the metal supporting mast will not oceasion
loss. - Very large diameter bamboo is
obtainable in some parts of the country and
could be used for a support in place of the
conduit, but if very long it will not carry
the weight without bending and is not
therefore advised.

Where there is no skylight or other similar
means of putting the aerial through the
roof, it will have to be supported against the
wall, and as the mast will then be eapable
of being placed close up to the wall the
diffienlty of a suitable support will not arise.

A simple vertical aerial, with reflector, may be
arranged on the_lines shown here.

The lower end of the mast may be provided
with a large pulley and a cord taken into
the room so that it may be turned. A more

(Continued on page 498)
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First Demonstrations
ALTHOUGH Japan is still engaged with
war in the Far East, and Italy has
many difficult problems of a very varied
nature to solve in Europe, both these
countries are not allowing technical develop-
ments to be neglected, although the rate of
progress is necessarily retarded. In Japan
the first experimental demonstrations of
high-definition television are being made in
the capital, and it is interesting to note
that the equipment employed follows some-
what on the lines of that used by the B.B.C.
Six or seven years ago the Japs showed fine
enterprise by conducting some first-class
outdoor television experiments, using a
portable disc.scanner working on the flood-
light principle. The most important item
shown was a baseball match, but after this
work very little was heard until the recent
anpouncements. In Italy, however, work
has continned for many years, and steady
progress made from the early dise experi-
ments. From time to time steps in this
work have been made public by carefully
arranged demonstrations, and it was known
that a high-definition transmitting station
named Monte Mario on the outskirts of
Rome was being built. This is now com-
plete, and, the first public demonstrations
are to be inaugurated in two or three
weeks’ time. From tests which - have
already been undertaken, it is expected that
the radius of reception will be something
of the order of fifty miles.

A Synchronising Suggestion
HE problems of synchronising are still
of manifest importance amongst set
designers, for the quality of a picture can
be so easily marred by defects in this
section of the equipment. Not only must
the combined vision signals and synchron-
ising pulses be separated at the appropriate
stage, but the correct triggering of the time
base generator must be ensured if a success-
ful picture is to materialise. Many schemes
are in use for this purpose, and in one
interesting case both the vision and syn-
chronising signals produce a combined
voltage wariation in a shunt resistance
circuit associated with a detector valve.
This combined voltage in conjunction with
a steady bias fails to trigger an oscillator
valve into action, however, until the signal
drops to values in the ‘‘ blacker than black *
region, that is below 30 per cent. modu-
lation. When this happens, the osciilator
valve functions and generates current
pulses which are employed to synchronise
the normal time-base generator valves
which are providing the usual saw tooth
pulses. The oscillator valve pulse is so
arranged to be of constant amplitude and
take no cognisance of the magnitude of the
synchronising pulse but ceade as soon as
the synchronising signal reverses the
direction of the triggering pulse. It is
claimed that in this manner a stronger
picture hold is brought about in both the
line and frame direction because of the
independence of the received synchronising
pulse magnitude.

3 August Sth, 1939.
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A Constructive Approach
THE cinema industry is very anxious to
keep in constant touch with the
government departments responsible for
the development of television, especially
insofar as it applies to big screen television
as it is felt that in this way they can mould
it to suit at least some of their needs.
This constructive approach to the problem
is a sound one for the industry is still
hoping that it will be possible to arrange
for programmes which will be transmitted

obstacle in the way of extending these
lengths, and under these cireumstances a
network of cable link-up between cinemas
can be very readily visualised, the signals
being derived from some central source
charged with generating its own studio
programmes, or receiving them by radio and
redistributing them to halls with big-screen
equipment installed.

Liner Television
HILE the new luxury transatlantic
liners are known to be the last word
in comfort as far as the passengers are
concerned, a suggestion has now been put
forward which will add still more to the
amenities offered to those who take the sea
trips. The idea is to install a local television
circuit so that in the expensive ecabins
therc will be termination points to which a
standard television receiver can be con-
nected. In the section of the ship where
public entertainments are held will be
normal television camera equipment so that
each show can be televised, and the resultant
signals fed to those cabins where passengers
are confined owing to some form of indisposi-

Miss Alice Marble, the Wimbledon tennis champion, was televised recently.

the réle of crooner in * Starlight,” from Alexandra Palace.

tennis Miss Marble is a professional singer.

but never before in this country. Our illustration shows Miss Marble crooning before the
television camera.

on one or more wavelengths reserved
exclusively for big screen rediffusion. This
would completely segregate it from home
television and allow subjects to be tele-
vised having a mass enjoyment appeal as
distinct from that homely fireside atino-
sphere which characterises so many of the
present B.B.C. programmes. If, owing to
ether congestion in the television band on
the ultra-short waves when the provinecial
stations begin their service, there seems little
likelihood of one or more television wave-
lengths being available for big-sereen
working, then the alternative of a wired
relay service may merit serious considera-
tion. Up to a fairly recent date it was felt
that the cost involved in any wire system
of television signal distribution would be
prohibitive. Continued research has shown,
however, that such need not be the case,
for even Post Office telephone lines have
been used up to distances of about five
miles with suitable terminal apparatus.
There does not seem any insuperable

She appeared in
When she is not playing
She has broadcast over the American networks,

tion or because they are loath to join in a
crowd. Little difficulty should be en-
countered in making a scheme . of this
character work satisfactorily, although
naturally a fully trained staff would have
to be available to work the apparatus.
Furthermore, if receiving aerials were
erected on the boat very interesting tests
could be undertaken to ascertain whether
long-range ultra-short-wave radio reception
would be possible from any of the tele-
vision stations radiating signals. Data on
this point is still very vague and uncertain,
and any facts derived in this way would
prove of value to television engineers.

NEWNES’ TELEVISION AND
SHORT-WAVE HANDBOOX

5/- or 5/6 by post from

GEORGE NEWNES, Ltd., Tower House,
Southampton Street, Strand, London, W.C.2.
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Poetry Over the Air

HERE are certain forms .of
entertainment which are un-
suited to broadcast. Poetry, as I have
said before, is one of them. I have
been taken to task by a reader for
expressing this point of view. You will
remember that I said that all poets
plumb the depths of insincerity, and I
quoted some of the sickly, sentimental
tripe of Tennyson. You can remem-
ber some of his lines. * Who cares not
to be great but as he saves or serves the
State.” Referring to duty he says :
“ He who walks it only thirsting for
the right and learns to deaden love of
self shall find the stubborn thistle
bursting into glossy purples which
outredden all the voluptuous garden
roses.” Rcferring to the death of the
Duke of Wellington he says : * The
last great Englishman is low,” and in
the imaginary interview with Nelson
in his tomb, ““ Mighty seaman, tender
and true, and pure as he from taint of
craven guile,” and so on, and so on,
ad nauseam. 1 say, and no one can
convince me otherwise, that Nelson
was not tender, and he certainly was
not pure from taint of craven guile.
He was a man like so many other great

‘men who loved to bask in public

adulation. Take away the adulation
and the glory and the cash, and the
public duty would go also. Good
horses make good jockeys. Power
goes to the head like wine. Authority
intoxicates. I therefore repeat that
pocts who can write such drivel
plumb the depths of insincerity. They
arc merely using an event to demon-
strate that they are great poets. Let
us examine the work of another poet,
Thomas Gray, who wrote the famous
Elegy in a Country Churchyard. This
is what he wrote :

The curfew tolls the knell of parting day,

The lowing herd winds slowly o'er the lea,

The ploughman homeward plods his
weary way,

And leaves the world to darkness and to
me.

Now fades the glimmering landscape on
the sight,

And all the air a solemn stillness holds,

Save where the beetle wheels his droning
flight,

A.ndgdrowsy tinklings lull the distant
folds ;

By Thermion

Save that from yonder ivy-mantled
tower,

The moping owl does to the moon com-
plain

Of such as, wandering near ther secret
bower,

Molest her ancient solitary reign.

Now let us examine this in cold
logic. The poet says that all the air
a solemn stillness holds. Apart from
the awkwardness of ““ all the air a ™
which is difficult to pronounce, that
poem is a piece of contradiction from
beginning to énd. Let us sce how
solemnly still the air was. Firstly,
the curfew is tolling—clang, clang.
The lowing herd is going baa, baa,
baa, the ploughman is plodding—
plod, plod, plod—and after that the
rworld 1s left to darkness. We maust
add, of course, the beetles going whiz,
whiz, whiz ; the tinkle, tinkle, tinkle
of the sheep’s bells; the to-whit
to-whoo, to-whit, to-whoo of the owls.
If that is Gray’s idea of a solemn still-
ness it is not mine, and I do not think
that such tripe should be accorded
fame. It would make a good basis
for a variety stage skit, the lines being
announced whilst the noises off gave
literal meaning to them. I am afraid,
therefore, that my views on poetry
remain unchanged.

Note that after the world has gone
dark, the glimmering landscape fades on
the sight !

Radiolympia Conventions
URING Radiolympia there will
be several trade conventions
for dealers. I hope that every dealer
will attend these conventions, which
will be held on Thursday, August 24th
between 3.30 and 5.30 p.m. (televi-
sion), on Wednesday, August 3oth
and Thursday, August gist (dealers’
convention). Sir Noel Ashbridge and

several other well-known speakers will
address them. A listeners’ convention
is also proposed. Some of the con-
ventions will be of a technical char-
acter. Dealers should get into touch
with the Secretary of the R.M.A_, 5q,
Russell Square, W.C.1, for details of
the special terms.

The Cable Link for Birmingham

OME days ago Mr. F. W.
Ogilvie, the Director-General
of the B.B.C., stated that the first
provincial district to be coupled by
cable link would be Birmingham, and
that the success of an extension to
Birmingham depended on what
engineers term a wireless link or a
coaxial cable. As a coaxial cable
is already laid from London to Bir-
mingham’ the odds are that they
would begin by cable to Birmingham.
Thus the hopes of those who thought
that there might be a radio link, which
would at least be cheaper, have
proved groundless.

A.R.P. at Radiolympia
UNDERSTAND that the plan for
an A.R.P. exhibit at Olympia is
not to be proceeded with. It 15
thought that this might have an un-
settling effect on the public, and that
it might affect sales. I quite agree,
because there is not going to be a war,
and there is no point in making the
public think that there is.

Cheaper Television
HE prices of television receivers
are very much down this year,
and I believe that many thousands
of them will be sold between August
and December. The programmes
and the receivers are now so good that
there is no point in the public waiting
further to see which way the cat is
going to jump.

A Letter from Graham Walker
N my notes for the issue dated
July 22nd, T had a gentle gibe
at the editor of The Radio Times
concerning a motor-cycle pursuit race
at Herne Hill. This also mentioned
Mr. Graham Walker, who took part
in the pursuit race. The appended
letter from Mr. Graham Walker
speaks for itself.
“ With reference to your notes in
your issue of July 22nd, I take no



488

PRACTICAL AND AMATEUR WIRELESS

August 5th, 1939 _

exception to your querying the choice
of the B.B.C. in selecting a motor-
cyclist to cover a cycling event. I
believe, however, that the Corpora-
tion wished the broadcast to be of
interest to the general public rather
than to cycle racing experts and,
apparently, considered I had the
necessary qualifications to meet with
their requirements.

“ The main purpose of this letter
is to refute your statement that motor-
cycles ‘have frequently exceeded’
the speeds recorded by -H. G. Tyrell
Smith, Ernie Nott and myself during
our amusing Pursuit Race in 1930.

“If “you will supply me with
figures showing what you consider
to be the fastest time put up by a
motor-cycle during motor-paced rac-
ing, also the fastest time put up by the
well-known exponents of small track
racing, I shall be very pleased to
supply particulars of the speeds
attained during the Pursuit Race
under discussion. I think you will
find that I shall win the argument !

““ As for the suggestion that people
did not take cover, it is only fair to
add that many people did, in fact,
moye away hastily from the palmg
fence on the outside of the back
stretch—an action which I can assure
them was unnecessary, as there was
litle or no fear of our departing from
the straight and narrow path !”

I am much obliged to that famous
racing motor-cyclist, Mr. Graham
Walker, for writing to me, and if he
will let me have the speed at which he
rode, T shall be very glad indeed to let
himlhave the official track record figures
as applying to this particular track.

I do not know whether ‘any official
figures were taken of Mr. Graham
Walker’s ride, but I do know that
figures are available for other motor-
paced track events at Herne Hill.
I wish Mr. Walker would let me have
these so that I could publish them
here with the corresponding figures.
I understand from the Herne Hill
authorities that figures are available
for most of the rides, but I have been
unable to obtain any official time for
his.

The Component Shortage
EADERS complain that they are
unable to buy some of the com-
ponents required for amateur-con-
structed sets from their local stores.
This does not mean that there is any
shortage of components, but rather
that there is a lack of business acumen
amongst most radio dealers.  The
component manufacturers have huge
stocks, but dealers nowadays wish to
sell commercial receivers. There is
not a lack of interest in home con-

'From the

WJE% Bench

Modified Condensers

MA.NI constructors .make use of old

variable condensers by dismantling
them and reassembling to form a lower
capacity.  This idea may also be wused
when a low-capacity high-voltage working
type of variable is needed in a transmitier.
In thus case, il is essential lo use a con-
denser which has “really good properties
—1t.e., good stout uvanes, preferably of
brass, and high-quality insulation. It
should be yeassembled with double spacing
to avord flash-over, and if necessary the
supporting insulating strips should- be
replaced by glass or one . of the special
ceramic malerials now on lhe-market. A
dismantled valveholder or terminal strip
may be wsed for this purpose. It 15
essential to make cerlain that the vanes
and spacing washers are all locked really
solid and without air gaps.

Flex Feeders '
SOAIE amalewrs use ordinary lwisled

lighting flex as a feeder for a
receiving or lransmitting aerial. This
malerial is not ideal for the purpose for
several reasons.  The flex varics 1 quality
and thickness and accordingly it s not
possible accuralely to gauge ils impedance.
In any case it is unsuitable for the purpose
and a betler result may be obtained by
using lwo separate pieces of lwin flex,
connecting the separale pieces of each in
parallel. A greater drawback s that the
tnsulation  wrll - not  withstand  outdoor
conditions for very long and it perishes,
giving rise o greater difficulties.  The
special twin feeder, provided with hard
weather-resisting insulation should there-
Jore be used in place of flex.

Chassis Design
'HE accepted type of chassis for
modern  recetvers s the inverled
iray design, where many components are
mounted beneath the chassis for simplifi-
cation of wiring and to provide partial
screening.  Many constructors still prefer
the baseboard type of construction in view
of the ease with which circuit lests and
measurements may be carried oul. A
receiver was recently inspected where the
{wo were combined, merely by using the
chassis  upside-down.  The parls were
mounled on the inside of the chassis as in
a baseboard design, but strips of -metal
had been run across the side runners to
divide the chassis inlo sections which were
adequale for screeming purposes, and thus
the advantages of both designs were
included in a single model. The idea
has its merils and is worth developing.

struction except amongst dealers.,
They have been doing their best to
kill it for years, but yet have failed to
do so. They scek to bite the hand
which has fed them. The amateur
radio movement provided every firm
with its technical personnel, but for
the amateur radio movement there
would not have been a wireless in-
dustry. In the first days of broad-
casting it was the amateurs who
spread the enthusiasm and the de-
mand. They were the ambassadors
for the industry. They coaxed the
public in the how and why of radio.
When sets were not available, they
built them for their friends, in many
cases 1 fear, notwithstanding the
royalty problem. Most of the firms.
commenced by taking on their staffs
skilled amateurs, who became their
leading designers.  Most of those
holding important positions in radio
to-day were originally amateurs. It
is deplorable that the dealers, very
few of whem can claim any deep
knowledge of radio, should seck to
strangle home construction.  The
only skilled people employed by
dealers are amateurs. Most of the
servicc men are amateurs, and most
of our leading manufacturers were
amateurs. 'This journal has a healthy
circulation to-day, and this indicates
that there is a market for which
manufacturers should cater. It is
interesting to observe that the manu-
facturers this year at Radiolympia will
have a special exhibit which will appeal
to home constructors. It will not
be jammed amongst the commer-
cial sets, but will be a special liule,
show on its own.

The = * Practical
Manual
ANY tens of thousands of the
““ Practical Wireless Service
Manual ’ have already been sold. Tt
is a book which I can sincerely com-
mend to everyone interested in radio,
amateur or professional. It is not one
of. those erudite books publlshcd
under a flamboyant title, and written
by someone who has never hecen
engaged in the industry, and has never
had practical training. You know the
style of author I mean—the onc who
speaks learnedly of his laboratory,
which usually [consists of thc corner
of the kitchen table, and whose equip-
ment is a 6d. screwdriver, and a red-
hot poker, plus a five-shilling meter,
which he cannot use.

Wireless Service

WIRELESS CONSTRUCTOR'S
ENCYCLOPADIA
5/- or 5/6 by post from

Georgt Newnes, Ltd., Tower Housc, Southampton
Street, Stmnd London, W.C.2
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IDEA

A Wall Mounting - Aerial Mast
Support
INDING that a domestic mop frame
would serve as a strong wall fitting
mast support in a nuwber of different
ways, I purchased one for a shilling, and

SOFT STEEL
CLAMP STRIP

> S
SBEND BEND j
A novel wa‘l—mounling for an aerial mast,

tried out various methods of hook up, the
final fixture being as illustrated.

The ¢ arms’’ of the mop frame I bent
outwards, then proceeded to shape a
suitable wall clamp which could be per-
manently fitted with wall plugs (P), per-
mitting the occasional removal of the frame
itself for cleaning and overhauling purposes.

Owing to the lug “ L’ beneath the
swivel mast sleeve, this sleeve rests at an
angle and is utilised in this way by myself,
but if desired, the frame may be turned
round, and slid into the clamp so that a
true horizontal mast installation is obtained.

Alternatively, the sleeve may be turned
in the angle depicted, for vertical mounting,
being held in position by flush mounting
against the side of a wall or chimney
stack. -

To retain the frame arms after sliding
into the clamp, two mild steel rivets ‘(R)
are punched into holes drilled where shown.
A wood screw secures the mast through
the existing drilling in the sleeve.—N. G.
Rawrings (Oldham).

Auto-switching for a Gramophone

THE simple dodge described below
makes récord ehanging a ‘somewhat
easier job. ‘Many gramophoncs have an
automatic stop, but with this dodge it
is possible to raise the lid of the radiogram
and stop the motor at the same time.
When the pick-up reaches the end of the

THAT DODGE OF YOURS'!

Every Reader of “ PRACTICAL AND
AMATEUR WIRELESS’ must have
originated some little dodge which would
‘ interest other readers. Why not pass it on
to us? We pay £1.10-0 for the best wrinkle '
submitted, and for every other item published
on this page we will pay half-a-guinea. Turn
that idea of yours to account by sending it
in to us addressed to the Editor, ¢ PRAC.
TICAL AND AMATEUR WIRELESS,”
George Newnes, Ltd., Towet House, South-
ampton Street, Strand,W.C.2. Put your name
and address on every item. Please note
that every motion sent in must he original.
Mark envelopes * Radio Wrinkles.”” DO
NOT enclose Queries with your wrinkles.

pp—

SPECIAL NOTICE
All wrinkles in future must be
i accompanied by the coupon cut
i- from page 495.

ey

record a contact C on its base is closed
causing the relay R connected in the main
H.T. lead to the amplifier to be energised
and draw back the catch A. This releases
the lid which is raised by the spring S
connected to the lever L which slides
throngh a slot in the motor board, and is
hinged to the lid.
At the same time the
contact at X on the
relay is broken and the
motor switched off.
B is the usual jointed
stay for keeping the Jid
raised, and prevents
undue strain on the
spring S.—GERALD R.
LEwIs (Cheltenham).

WRINKLES (

torch case, as shown in my attached
drawings.

Beforc detailing the construction, I
would first like to point out that this test
prod is used by holding lightly by the
thumb and first two fingers, not at any
time in a manual grip, and careful regard
is given always to the extent of the earth
in every test—for obvious reasons. The
torch case battery cap was removed, this
end of the torch being used for the neon
(Osglim) bulb; then a short length of dowel
rod of very nearly the same diameter as the
internal diameter of the case, was cut
and fitted with a small copper contact
(W and C). This contact engages with the
bulb holder tip contact, and after providing
a connecting wire, the wood is screwed to
the casc.

To keep the neon bulb in position, a
brass collar “ E’’ was drilled and tapped
6 B.A. for the case fixing screws “ X
which are just long enough to grip the
slecve of the neon bulb when driven right

A handy neon fest prod, and section showing construction.

A Neat Case-con-
ducting Neon Test Prod
OR chassis and power wiring tests (up
to 250 volts max.), in relation to
earth, I have constructed a neon tester in
which the earthy side is indirectly obtained
through the body and medium of a metal

An automatic swilching arrange-
ment for a gramophone.

home. Long pieces of flex ““ F’* are neces-
sary for ease of fitment when connecting
up the neon bulb and, as illustrated, one
“pip’’ of the bulb is taken and soldered
to the tip contact wire in *“ W,”” the other
pip being connected to the case by passing
the bared flex through
a small hole drilled
in the case and after-
wards soldered.

For the prod, I filed
down a length of
brass rod “P” and
with a tight fitting
ebonite sleeve “8S,>’
securely fitted this into
a broken torch bulb
base ‘““B,” soldering
through the pip for
coptinuity when the
prod is screwed into
the original bulb
holder “ Bs.” The
actual torch switch
is, of course, not used,
but for various other
purposes, this switch

could introduce or cut
ont some resistance in
the neon cirenit.—F . H.
SurtH (Bridlington).
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" New Frequency-control Circuit

HEN using automatic frequency-

control eircuits forsuperheterodyne

receivers, it has been proposed to
provide a discriminator unit for deriving a
direct current voltage from the intermediate-
frequency energy, when the latter shifts
from the assigned intermediate-frequency
value. In addition to the discriminator
unit, a frequency-control valve is provided,
electrically connected across the local
oscillator tank circuit in such a manner as
to simulate across the tank circuit a
reactance of a predetermined sign. The
direct current voltage output of the dis-
criminator unit is employed to regulate the
magnitude of the simulated reactance across

An  automatic fre-
quency-centrol circuit
incorporating a dis-
criminator unit as des-
cribed in the text.

the oscilator tank circuit by varying the
operating characteristic of the control valve,
and the regulation is such that the oscillator
frequency is shifted to a frequency depend-
ing on the setting of the receiver tuning
device, the frequency and strength of the
station being received and the discriminator
-unit characteristic.

The following idea is an improved form
of automatic frequency-control circuit in
which substantial uniformity of frequency
control over a range of frequencies is
provided. In this idea, where an automatic
frequency control system, including a
control valve the gain of which is controlled
by a voltage derived from a frequency dis-
criminator circuit and which serves to
regulate the frequency of a local.oscillator
circuit, an impedance or an impedance
network is connected between the output
circuit of the control valve and the oscillator
tank circuit for the purpose of rendering
the frequency control effected by the control
valve substantially uniform over the range
of operating frequencies. This impedance
may be constituted by an inductance
shunted, if necessary, by a condenser, the
inductance serving to tune the anode/earth
capacity of the control valve, -or that
capacity and that of the shunt condenser,
to a frequency which is lower than the
lowest frequency generated by the local
ogcillatory circuit.

The diagram shows the main features
and -in this illustration a local oscillator
valve 1 has an oscillatory circuit 2 con-
nected to its control grid 3. The grid 4 is
connected through a condenser. 5 to the
control grid 6 of a frequency-control valve
7. © A frequency discriminator circuit indi-
cated by the rectangle 8 provides antomatic
frequency-control potentials which are
conveyed by the conductor 9 through a
resistance 10 and leak resistance 11 to the

An Effective Method of Ob-
taining Accurate Tuning in
a Modern Superhet Receiver

contro grid- 6 of the control valve, a
condenser 12 being connected between the
end of the leak resistance 11 and earth. A
resistance/condenser combination 13, 14 is
inserted in series between the control grid
6 and earth.

An inductance coil 15 is connected
between the anode of the frequency-control
valve 7 and the high potential end of the

7%
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oscillatory circuit 2. This inductance is
provided primarily to improve the control
of..the lower frequencies of the band of
frequencies covered by the system, and its

+H.T. el

value is selected so as to tune the anode/
earth capacity of the control valve 7 to a
frequency which is lower than the lowest
frequency of the oscillatory circuit 2.

The variation in the extent of the
frequency control over any given wave-
band depends upon the effect of the wave-
change switching arrangements upon the
padding condenser 16 in the local oscillator
circuit. It will be understood that the
local oscillator circuit connections shown
apply to a given band of frequencies, but a
different size of inductance coil 17 may he
switched in on other wavebands. While
the connections shown are convenient in
particular cases, it is sometimes inadvisable
to include in the switching arrangement the
condenser I8 of the local oscillator circuit,
which is ganged with the main tuning
condenser of .the high-frequency circuits.
If the switching is such that the padding
condenser 16 for any waveband is con-
nceted in the position 16, shown in dotted
lines, then the necessity for the provision
of a form of impedance connection, as
described in this suggestion, is increased.

The correction introduced at the lower
frequency end of the band enables sub-
stantially uniform control to be effected
over the range of frequencies covered by
the system. The inductance may, i
necessary, be shunted by a condenser or,
if desired, the inductance may be replaced
by another form of impedance or by an
impedance network, in order to effect a
greater degree of correction. The indue:
tance 15 or network which may be used
instead of that inductance, may also serve
to effect correction of undesired phase-shift
of the potentials fed to the frequency-
control valve from the local oscillator.

Special Programme JFeatures

“ Mr. Mike Walks: in”

“ MR MIKE Walks In” is the title of

a new series of broadcasts from
Stagshaw, in which the microphone, under
the guidance of Ewart Kempson, will
“call”” and ‘‘ hear’’ what the family in
an ordinary household has to say about
things in general, work in particular, and
current events of importance. American
listeners are. already familiar with this

‘type of programme, and Cecil McGifern,

of the B.B.C.’s Newcastle staff, thinks that
listeners in this country may find the
experiment of interest. The first of these
programnies Wwill be broadcast on the
Northern and Stagshaw wavelengths on
August 12th,

“Don’t Tell England”

lT used to be a standing joke in the
Middle Ages that an angry Englishman
cannot sit down because he has a tail like
a pig’s and an angry pig puts his tail up.
The foreigners who visited England
before the eighteenth century seem gener-
ally, from their descriptions, to have found
the Englishman a strange and savage
animal. They could not understand his
language and he did not want to understand
theirs. Hence a long series .of surprises
and misunderstandings for both parties,
which to-day make entertaining hearing.
The . eighteenth century brought a
change. Voltaire set the fashion for things

English on the Continent and, since his day,
foreign travellers have generally tried and
often succeeded in understanding England
better than their predecessors.

A programme called * Don’t Tell Eng-
land,”” which has been written by Igor
Vinogradoff and will be produced on
August 6th by M. H. Allen, will “ play
back ’’ a series of short dramatised scenes
between foreign visitors and Englishmen:
from the Middle Ages to the present day

“The Thirty-nine Steps”

THE third episode in John Buchan’s
thriller ‘“ The Thirty-nine Steps,’™
which is being serialised in the Scottish
and Regional programmes, will be broad-.
cast on August 6th. The title of thisinstal-
ment, ‘“ The Local M.P. and the Road-
man,’”’ brings listeners to one of the most:
breathless episodes of the entire story,
In the previous week the hero, Richard
Hannay, found Scudder, an American
journalist, murdered in his flat in London,
obviously by’ the Black Stone Secret
Society. Hanmay escapes to Scotland with
the notebook of eryptic messages by means
of which he may be able to frustrate
activities of the gang who want to plunge
Britain into war by the assassination of a-
prominent foreign statesman three weeks
later. Hannay is being pursued across
moors by the Black Stone gang, who are
hunting him both by aeroplane and by car.
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Cat}zoa’e-ray Improvement'

A Method of Correcting Curvature of the Field and Image
Distortion is Explained in this Article

T is generally realised that the deflection
of the beam in cathode-ray tubes in
many cases involves less expenditure

of energy (in other words, the . deflection

sensitivity is greater) if performed before
the electrons are given their final accelera-
tion (i.e., at low voltage, and hence low

velocity) instead of after that stage, which-

i8 more usual. This known fact would

and the formation of an image upon a
screen. Focusing of an electron beam 1
from a cathode (not shown in the drawing)
is effected by anodes 2 and 3 between
which an electron lens is formed. Deflection
of the electron beam 1 is effected by toils
4 and 5. A further lens is formed between
anodes 3 and 6, and a final leng is formed
between the anodes 6 and 7, the beam 1
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Fig. |.—The path of the electrons is depicted above, the screen being represented by 8:

doubtless have found wider application
had it not been for certain difficulties which
arise in the focusing of a good clear picture
on the screen. i

The two main troublesome effects
encountered when the principle of ‘ post
acceleration’’ is emploved are curvature
of the field, and image distortion, due to
the final electron lens.

Tt is, however, possible to overcome these
difficulties, as the following considerations
will indicate : .

Fig. 1 shows the path taken by the
electrons between the point of deflection

then being brought to a focus upon a
screen 8. An intermediate image is formed
at the surface 9, and if this image is flat,
the image finally focused upon the screen 8
will be excessively curved as shown in: the
figure. This curvature becomes evident
as poor definition of the image projected
upon the screen. If now the intermediate
image is caused to have a curvature, as
illustrated at 11 in Fig. 2, the curvature
being much smaller than, and opposite to,
that at the screen 8 in Fig. 1, the final
image at the screen will be sharply focused
at all points. The desired curvature of the

TELEVISION FEATURES

‘“THE DAY IS GONE >
A KEATS poem has given the title to this
eerie play by W. Chetham-Strode,
which Royston Morley produced in the evening
television programme on fuly 27th. With the
scene laid in a small South Coast town, the
play concerns Stanley Thatcher, a chemist
with a nagging wife, Mabel. Rose Spiller is in
Jove with Thatcher, and he with her, and when
she wins a large prize in a Derby sweepstake
and Mabel conveniently dies, they marry.
But Mabel’s brother, Inspector Webb, also
wanted to marry Rosie and, becoming suspicious
about his sister’s death, stirs up trouble. With
Olga Lindo as Mabel, and Valerie Tudor as
Rosie, the cast also includes Torin Thatcher
and Arthur Wontner. .

The author has written a new ending which
will be used in this television version of *‘‘ The
Day is Gone,”” and probably in its projected
production in America.

A repeat television performance will be
given in the afternoon programme on August
4th.

NOVA PILBEAM IN TELEVISION
NJOVA PILBEAM made her television début

as Suzanne in Peggy Barwell's special
adaptation of *‘ Prison Without Bars,”’ a tragi-
comedy of youth, on the evening of July 29th.
The strong cast also included [ill" Esmond,
Sebastian Shaw and Margaret Yarde.

Although *‘ Prison Without Bars '’ has been
filmed both in France and England, the television
version contains new scenes and dialogue, so
that viewers who have already seen the films
will be able to tune in to an entirely new produc-
tion, for only the basic plot remains the- same.

Moultrie Kelsall is the producer of the play,
which will be repeated in the afternoon of
August 8th.

PRACTICAL WIRELESS SERVICE MANUAL
By F. J. CAMM

From all Booksellers 5- net, or by post 5/6 direct from the Publishers, George Newnes,
- Ltd. (Book Dept.), Tower House, Southampton Street, London, W.C.2.

ntermediate image 9 may be obtained hy
adjustment of the voltages applied to the
anodes 6 and 7.

Apart from the undesired curvature
which is set up, distortion of the image
occurs due to the fact that the electrons
composing the beam do not pass centrally
through the final electron lens. The
entrance pupil 12 is effectively in the plane
of the scanning coils 4, 5; and the exit
pupil 13 is at the point coniugate to this
plane, as shown in Fiz. 1. Distortion can
be considerably reduced if the final electron
lens between the anodes 6 and 7 is designed
to be free from spherical aberration and, if
possible, from coma, with respect to the
entrance and exit pupils regarded as object
and image respectively. The final electron
lens is, therefore, designed and operated
with voltage ratios determined by this
consideration. The same principle will
apply in the case of a virtual image at the
right or left of the final e'ectron lens.

Fig. 2 shows the intermediate image having
a curpature opposite to 8 in Fig. 1.

SPAIN'S NEW
BROADCASTING
SCHEDULE

ENDING the re-organisation of the
Spanish State radio network the

schedule of the radio transmission has now

been established as under : Radio Nacional
(Burgos), 238 m. (1,258 ke/s); G.M.T.
09.00-09.30 ; 14.00-15.00 ; 19.00-23.45 ; Bar-
celona (1), 377.4 m. (795 ke/s), G.M.T.
08.00-13:00, 18.00-22.30; Barcelona (2),
293.5 m. (1,022 ke/s) ; G.M.T. 08.00-15.00,
18.00-22.30 ; Madrid, 274 m. (1,095 ke/s) ;
G.M.T. 08.30-09.00, 14.30-01.00; Sara-
gossa, 352.9 m. (850 ke/s); G.M.T.
08.00-09.00, 13.00-16.00, and 18.30-24.00 ;
Seville, 4104 m. (731 ke/s); G.M.T.
08.30-09.00, 13.30-16.00, and 19.00-24.00.
Of the smaller stations the following are
now daily on_.the air: Badajoz, 201 m.
(1,492 kefs); Bilbao, 201 m. (1,492 ke/s) ;
Burgos, 208 m. (1,445 ke/s); Logrono,
206.9 m. (1,450 ke/s); Melilla (Spanish
Morocco), 200 m. (1,500 ke/s) ; Pampluna,
227 m. (1,320 ke/s); Xeres, 201 m. (1,492
kefs) ;  Santander, 200 m. (1,500 kefs);
Valladolid, 201 m. (1,492 ke/s); and
Zamora, 209 m. (1,425 kefs).
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ITH only three weeks to go before
Olympia opens itg doors, manu-
facturers are getting busy with new

ideas and designs which ecan be introduced
for the first time to the public at the
Annual Radio Show. As in previous years,
there is a great deal of *‘ hush hush,” and
hints are passed on from one place to another
regarding some of the marvellous things
which will be seen. So far, of course, there
is’a reéluctance to broadcast the new things
and thereby anticipate much of the excite-
ment which rises to its peak during the
middle of the month, but the Gramophone-
Company, makers of the well-known H.M.V.
receivers, have revealed one of the develop-
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RADIOLYMPIA—A

Names of Exhibitors and S

a higher slope and is less likely to affect
the audio output of the receiver.
Referring back to the control unit, it
will be seen from Fig. 1, showing the con-
struction of the unit, that this consists of
“ K shaped laminations “ A ” and *‘ Al,”
an H.F. coil “ B,” comprising part of the
oscillator-tuned cireunit, and a coil “ C,” to
carry the dircet current which is dependent

‘on the mistuning of the receiver. The cross

ments which will be seen in their new =
models. Incidentally, a similar feature =
) Iy
N G v Q
3 4 .
g ) Fig. 1.—Sectional 8
Al — i Sl
RN ~____ details’ of the Nar Liw. A
R B HMV. permeabil- N 4 — [
ity automatic <
p C frequency  control x4 Lot MW
B unit. 2
A 0 / o @ % ) %
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will be found in the new Marconiphone
models,  This feature is merely described
by the ‘makers as ‘“ permeability automatic
volume “eontrol.”.

This system of permeability automatic
frequency control is but one of the really
important developments in radjo which
has emerged from * His Master’s Voice ?
design laboratories, and ‘is incorporated
only. in instruments manufactured at
Hayes.

Permeability automatic frequency con-
trol .is, undoubtedly, an important step
forward in radio, and iz a point which
dealers can hammer home to advantage.-

Here is an explanation of the system
which will interest our readers.

. The effect of .the change in the incre-
mental permeability of an iron circuit with
D.C. flux has been well known for some
time, and this principle has been applied
for obtaining automatic frequency control
in the new range of models.

" The control unit consists of mu-metal
laminations passing through the centre of
two coils. One of these, which is used to
control the flux in the iron circuit, consists
of a large number of turns, the other is a
coil of few turns connected to the oscillator
tuned ecircuit to produce the necessary
frequency change in the osgillator.

In the early experiments the large coil
was used as the actual diode load in the
discriminator circuit, the diode current
producing the required change in flux.
This was quite satisfactory except for the
fact that it caused rather heavy damping
across the tuned circuit with a subsequent,
loss in selectivity and sensitivity. This
method was therefore dropped in favour of
the present method of connecting the flux
coil in the cathode circuit of either the L.F.
or LF. valve and using it as a D.C. amplifier.
In the casc of a receiver without an H.F.
stage, it is necessary to connect the control
unit in the cathode circuit of the L.F. valve.
Obviously we cannot have A.V.C. on a
valve with the unit in its cathode circuit,
and, therefore, with a receiver of this class,
we cannot use the LF. valve, since if we
did, the A.V.C. action would be very poor,
the mixer being the only controlled valve.
In the case of a receiver with an H.F. stage,
it is better to use the LF. valve, as this has

Fig. 2—Curves showing the effect of D.C.
currenl through coil C.

Fig. 3.—Theoretical circuit diagram showing the
application of the permeability auto-frequency
control.

sectional area of the iron passing through
the H.F. coil shon!d for best operation of
the unit be smaller than that passing
through the coil “ C.” This is obtained by
not allowing the laminations ** Al,” passing
f-‘h]rsoggh the coil “C,” to enter the coil

The action of the unit is as follows :

When direct current is passed through
the coil “ C,” a change in the inductance
of coil “ B” is produced by the change in
incremental permeability of the iron
traversed by the H.F. magnetic flux. This
effect causes the inductance of the coil
“ B ” to be reduced, which, when connected
in the oscillator circuit, increases the
frequency. It has becn found that the
distance between coils “ B ™ and “C?” is
rather important in that, due to the
coupling through the iron circuit between
the two coils,” a change in inductance of"
coil *“ B is produced by the variation in
coupling between the two coils when D.C.
is passed through the coil “ C.”” This change
in inductance is the opposite of that
obtainable by the.change-in permeability.
Although this effect may be serious at close
spacing and seriously reduce the overall
change in frequency, it falls off rapidly as
the distance between the two coils is in-
creased. It has been found that this second
effect is reduced to a negligible amount
when the spacing between the two coils
reaches about {4in.

.current up or down and so change

Expect to See and Some

to See at This Yet

To obtain an cfficient unit it is important
that the coil “B” is wound as close as
practicable to the iron core, in order that
as much of the flux as possible shall pass
through the iron core.

The curve shown in Fig. 2 is that
obtainable when direct current is
passed through the coil “C,” the
H.P. coil “ B2 being connected in
series with-the oscillator inductance.
Tt will be seen from the circuit diagram,
Fig. 3, that the coil * € *is vonnccted
in the cathode of the IF. valve,
which-is biased ‘in"“the normal manner
by the cathode -resistance Rl. ' The
cathode current passing through the
coil “(,? with the-absence of anyv
signal, biases the coil “ B” to some
point (X) on.the curve. This point
18 usually about three ampere tumns.

The discriminator, which may be
arranged " in’the ahode circuit of the
LF. valve, has its diode load in the
earth end of the grid circuit, as
shown. Errors in tuning will produce
a voltage varying in polarity and
amplitude which will swingthe cathode

the frequency of the oscillator to com-
pensate for that error, i
Using a triode-hexode of the X.G5
class, it has been possible to-obtain a
frequency shift 65 kefs at 1,500 ke/s,
which ‘varies. proportionally to the
frequency. On” the long waveband,
a~ larger -coil is- connécted in cireuit,
and on this band ‘a frequency shift
of 22 kéfs at 700 kcfs was ohtained
as shewn in Fig. 1. The limitation
of the frequency shift is bronght about
by the damping produced in the
oscillator circuit. The greater the
efficiency of the oscillator circuit the more
shift it will be possible to obtain by increas-
ing the number of turns on the éoil “ B.”

3

One of

The new Marconiphone Mecdel 880—incorporating
“ Auto-Drive” self-operating tuner.
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ome of the Things We May
 the Things We Should Like
1rs Radio EXhlblthD

Investigations are continuing on ‘this

. system, and it is felt that the limit of its
developments has not yet been reached.

This, then, is one of the new things which

will be seen, and which offers to experi-

the new season's Cossor receiver—a 3-valve batlery
model 30

The new G.E.C. television-auto-radiogram,
model BT.0124.

a novel
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DETAILS

menters some new angle on modern
receiver design with which they ean experi-
ment.

Television

In the direction of television one or two
firms have hinted that apart frfom a general
“improvement in detail and picture size,
the overall size of cabinets will be con-
‘siderably reduced, mainly due to the new
tvpes of cathode-ray tube which are now
avajlable. - There are, of course, many
features which we should like to sec in the
television receivers, but, -unfortunately,
the art has not yet developed to the stage
where they can be inicorporated. Never-
theless, we think that the average man will
be very surprised at the developments which
have taken place, especially if he has not
seen television since the last exhibition.
We should like to see some units designed
for the home-constructor, with which tele-
vision receivers could be built up satis-
factorily with a minimum of testing and
adjusting difficulties. At the moment, of
course, there is a dearth of such apparatus.

Amateur Receivers

There will also be some-interesting new
‘“ communications ’’ type receivers, a branch
of radio which is receiving increasing
attention by those firms who specialise in
the supply of apparatus for.the amateur,
as distinet from those who only cater for
the general listener to broadeasting. In
this connection also we should Iike to see

many moré parts of the “unit” type
available for the home-constructor so that
the construction of this type of apparatus
could be simplified, -amd efficiency at the
same time increased. For instance, what
about a complete crystal filter unit, ready
assembled in its own screening box and as
simple to connect in an cxisting receiver
-as a standard LF. tr;msformer? Also, a
frequency-meter tuner which would ensure
accurate tuning on the higher frequencies,
when once it was installed. We should also
like to see a complete amateur bands tuner
with self-contained switching, built up
to a standard-—not down to a price—bnt
which would compare favourably with the
American units which unfortunately are
not readily aeccessible in this country.

However, perhaps we shall have some of
our hopes realised when the doors finally
open, and on some of the stands shall see
the aids we have mentioned. The following
is a list of the firms who have taken space
this year, and the numbers of their stands :

EXHIBITORS AT RADIOLYMPIA

THB fatest lists tssued by the Radio Manufacturers
Association give the following firms and Stand

Nos. for the forthcoming exhibition :—

Name. Stand No.
Aerialite, Ltd. . . .. .. .. 60
Antiference,Ltd. .. . . L .. 10
Armstrong Mfg. Co. . .. .. 69
A. ]. Balcombe, Ltd. - B, Lo .. 37
Baird Television, Ltd. . . bo .. 27
Belling Lee, Ltd. ., .. 3 and 26
British Insulated Cables, Ltd - R .. 20
British Pix Co., Ltd. m . .. 64
British Railways, Ltd. b o o S e 4
British Rola, Ltd 3 o o - . 24
Brown Bros., Lt - . T.8
A. F. Bulgin & Co Ltd. 62
Burndept, Ltd. 54
Bush Radio, Ltd. 34
Carr Fastener Co., L!d - o 50 .. 66
Celestion, Lid. . b o op 45 .. 25

Nam; Stand No. *
Chlonde Eleclru:al Stolage Co., Ltd . 2
E. K. Cole, Ltd. 47
Cosmocord, Ltd. .. - . . .. 72

C. Cossor, Ltd. . .. 48
Decea Radio & Telev:smn, Ld. . .. 44
Department of Overseas Trade .. .74

Dew & Co., Ltd. . T.10
Dubilier Condenser Co., LId .. 28
Dynatron Radio, Ltd. 1 & 39

The new Pilot 4-valve battery all-wave superhet,

B-34,

I J. Eastick & Sons ’. 3- 10, 7
W. G. Eavestaff & Sor.s, L(d - .. 73
The Econasign Co., Ltd.. 14
The Edison Swan Elec. Co L!d. 23
Gordon Elf, Lid. .. 21
E.M.1. Service, Ltd. . N.. 100
Erie Resistor, Ltd. 1. bo 13
Ferguson Radio .Corpn Ltd 0g .- Nypy
Ferranti, Ltd. o oo - 41
Garrard Eng & Mfg Co L!d . 56
General Electric Co., Ltd. L . 35
Goodmans Induslnes, Led. .. 19
Gramophone Co., . 46 & 33

F. C. Heayberd&Co 6ol i, 20 .. 57
Hobday Bros., Ltd. .. 5 - .

Holsun Batteries, Ltd, .. Bl o .. 40
Itiffe & Sons, Lid. 00 5 g . 6

Alfred Imhoff, Ltd. ! 20
Invicta Radio, Ltd. oo 3 o P 16
Lugton & Co., Ltd b .. e s T.9
McMichaei Radio, Led. .. 5 .. 38
Marconi-Ekco Insmxmems, l.td » .. 109
Marconiphone Co., Ltd. 5 e . 36
Mercantile Credit Co., L!d 67
Mullard Radio, Ltd. 55
Murphy Radie, Ltd. 33

New Era Publishing Co., Ltd. .. .. .. 5

New London Electron Works, Ltd '}9
NEWNES, LTD., GEORGE 3 9
Odhams Press, le T.3
Philco Radio & Televrs:on Corporatmu of
.B., Lt 00 31
Pilot Radxo. Ltd. .. - - 1. .. 42
Philips Lamps, Ltd. oo .. » v 45
Plessey Co., Lid. .. B .. N .. 68
Pye. d. .. 0o 0o " . S B2
Radio C; h De t Co., Ld. .. 29
Reproducers & Amphﬁers, Ltd 00 ) |
Norman Rose (Eletlncal), Led. 12
R. A. Rothermel, Ltd. . 50 . 71
Scophony, Ltd. 49
Scott Insulated Wire Co. ,Ltd . 103
Selecta, Ltd. . T.4
Henri Selmer & Co Lid. -T2

Servisol, Ltd. B on

Siemens Electric Lamps & Su-pp-les, Ltd. 52
Steatite & Porcelain Products, Ltd. . 61
Stetling Batteries, Ltd. 65
Taylor Electrical lnslrument= Lid. 101
Telegraph Condenser Co., s 63
Telegraph Construction & Mamtenam:e Co. Ltd 22
Thompson Diamond 8 Butchcr, td .5

Trader Publishing Co.,Ltd. 5 . o 7
Ultra Electrie, Ltd. . ) z

Vacuum Science Products, Ltd. 18
Varley (Oliver Pell Contml) 108

idor, Ltd. 1 51
Waverley Book Co | Lrd. 80 8
Westinghouse Brake & Signal Co Ltd .. 30
Wingrove & Rogers, Ltd. .. 110
Wright & Weaire, Ltd. .. 0o 96 .. 102
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THE WONDER OF THE ATOM

In This Article the History and Development of the

HEN the famous English chemist

v Dalton ¢ discoyered >’ the atom
in 1832, scientists thought that

the riddle of matter was solved. Fromthat
date we have been apt to think of it as a
speck of something which is the ultimate
state of matter, the smallest particle, so to
ppeak, into which a substance can be
divided. The first jolt to our imagination
came with the discovery around 1890 that

Fig. 1.—
ELECTRONT he Ruther-
ford atom.

the atom was not the smallest particle,
but that these could be further divided into
electrons. First of all it had to be decided
exactly how the electrons went to make up
an atom. Lord Rutherford and Sir J. J.
Thompson, two Englishmen whose names will
"go down into history like that of Newton,
startled the twentieth- century with the
picture of the atom as being alittle universe
in itself.

The 'atom, they . said, consisted of ‘a
centre, or proton, around which the
clectrons were arranged in the manner
of satellites revolving around .the sun.
The whole was self-contained and prac-
tically indestructible; that is to say,
the electrons could not be torn from
their orbits around the proton. Scien-
tists in all countries set to experi-
menting and to everybody’s pleasure
the atom as pictured - by the two
Englishmen answered splendidly to
their requirements, so that mathe-
matical theory began to murmur that
not only was the origin of matter
solved but they could predict the
results of experiments beforehand by calcu-
{ations.

Unexpected Resuits

But. somehow or other things began to
go wrong. First of all, one or two experi-
ments produced entirely unexpected results.
They not only were unexpected, but
unfortunately contradicted some of the
earlier experiments. Slowly but surely
the seemingly perfect structure of theory
began to crack here and there, more
contradictory experiments came in from
this country and that until affairs looked
like becoming mildly chaotic.

A German, whose name is now a domestic
word in science, Max Planck, pointed out
that our conception of how the atom with
its electrons behaved wanted modifying.
He introduced the famous Quantum Theory
which said that energy could pass into and
out of the atom only in small *‘ packets *’
or quanta. For the time being the trouble
among scientists was smoothed out, at
least temporarily.

. There now entered the stage a young
pupil of Rutherford, a Swede by the name
of Niels Bohr, gifted with a penetrating
imagination backed by a thorough grasp
of mathematics, who twirled, as it were,
the electrons of the atoms into motion.

ELLIPTIC ORBITS
OF ELECTRONS

Atom is Briefly Described

The Rutherford action became the Bohr
idea of an atom; a proton around which
the electrons whirled at incredible speed.
All the electrons followed particular paths,
in some cases circular orbits, in others
ellipses. Once again the furrowed brow
of science was smoothed and everywhere
experiments began to reveal the reality
of this new picture of an atom. It was
successful in further explaining radiation,
the phenomena of heat and other mysteries.
The possibility of splitting the atom became
an accepted fact.

Discovery of Radium

Radium had meanwhile been discovered,
while Einstein had published his Relativity
Theory, both of which were to play a big
part in the development of our knowledge
about the atom. This brought us to 1913.

The following ten years were not only
crammed with surprise, but a shadow, too,
was passing over the scientific world.
The atom so confidently thought to be a
concrete thing in the mind, made up of a
proton surrounded by-revolving electrons,
gradually began to recede from reality.

Instead of experiments bringing man
nearer to the truth about matter, they
carried him farther away.

He was, therefore, confronted with the

PROTON

Fig. 2—The Bohr atom.

anomaly of finding out more about a subject
and knowing less. Wonderful apparatus
had been devised which could split the
atom, send its component electrons in any
devised direction, Spectroscopes had been
brought to an unheard-of state of efficiency
and accuracy to watch the behaviour of an”
atom when it was vibrating, being split
up or formed to other atoms. By what
is known as a Wilson cloud-chamber, the
path of an electron could be followed
as clearly as a meteorite rushing through
the heavens. There was little that the
})hvswlst could not do, and new important
acts were being produced daily in almost
every country of the world where scientists
were at work.

A Curious Thing

Still the atom continued to recede as
something we could never hope to explain.
About the middle of the 1920’s things
came to a pretty pass; to use a colloquialism.
We could not shake off the idea that the
atom and the electron were something
substantial. Tt was agreed that they might
only be ultimately a kind of point charge
of electricity, but, nevertheless, something
that we could place in ouridea. The curious
thing, however, about the whole story was
that the electron could behave like a wave

CIRCULAR ORBITS
OF }LECTRONS

NUCLEUS o«

or simply like a corpuscle, according
to the experiment we chose to illustrate the
property.

The path of seience is lined with brilliant
men, and when it reached 1927 one traveller
to appear on the road was a Frenchman
by the name of de Broglié. Of a titled family,
a prince by birth, this young mathematician
sprang an entirely new idea upon science.
He asked, why consider the electron as
something material or like a corpuscle ?
Why not simply consider it as a wave of
energy and leave it at that ? Just sup-
pose that electrons are waves of energy
following around the proton or centre of
the atom. With the intuition of genius he:
predicted mathematically  that electrons
would show the wave character clearly
if we could find a small enough lattice
through which to pass them and cause
diffraction, as with light.

Wave of Energy

G. P. Thomson in ‘England and Davisson
and Germer in the United States quickly
supplied the answer. They used the atoms
contained in a crystal as the grating and
the electrons, as forecast, were seen to be
waves of energy. This was in 1929.

The 1930’s then saw the entry of a new
kind of scientist, the mathematical philo-

sopher. The conception of the atom as

a reality had now receded so far that

the ordinary scientist felt he was just

beating the air in his attempt to find
out exactly what an atom was like.

Schrodinger and Heisenburg are two of

these new scientists who stand out.

They revealed that the atom must

no longer be thought of as a little

universe of its own, having a central
sun and revolving planets. Our mind
! must, therefore, be rooted out from the
idea that this little universe which,

incidentally, measures less than a

billionth of an inch across, can be
pictured at all. Think of it, they say,
as merely a ma.thematxca.l abstractlon
The electron is not a ‘something’’
but a ‘ probability > that a wave will
have its crest at that point.

For Ever Hidden

It is a sad fact that the atom as we
know it has gone, vanished into unsub-
stantiality. It no longer exists as we
would like to think of it in Figs. 1, 2 and 3,
which represent the history of developlnent
of the idea of the atom. And it is an
WAVE FORM OF
ELECTRON ORBITS

v

' Fig. 3—The De

Broglie atom.

equally sad fact for those who would like to

quarrel mth this new conception of
“ matter >’ on the.grounds that it leads us
nowhere, that the new mathematical

picture is justifying itself on all sides with
experiments.
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Swiss Short-wave Broadcasts.

WING to the fact that the Schwarzen-
burg (Switzerland) short-wave station

was seriously damaged by fire on July
6th and 7th, the service which these trans-
mitters were to carry out will be transferred
to the "League of Nations station at
Prangins. In the meantime, until
Schwarzenburg has been rebuilt the
broadcasts have been fixed as wunder:
For South America, through HBO, on
26.31 m. (11.402 me/s), in German, French,
and - Italian, B.S.T. 00.45-02.15 every
Tuesday ; on Thursdays at the same time,
in Spanish through HBJ, on 20.64 m.
(14.538 me/s). For North America, every
Tuesday at B.S.T 02.45-04.15 through
HBO in three languages, also on Thurs-
days,- in English through HBJ. For
Africa, every Tuesday at B.S.T. 18.45
through HBO, in three languages, and on
Saturdays at the same time through HBO
in English. For the Far East on Fridays
between B.S.T. 14.45-16.30 through HBF
on 16.26 m. (18.45 me/s) in three languages 3
for Australasia every first Sunday in the
month between B.S.T. 06.45-08.30 through
HBJ and HBO in three languages, in-
cluding English. The channels used for
North and South America are interchange-
able according to atmospheric conditions.

Spanish Sbhort-wave Transmissions

\ ITH the end of the Civil War and the

taking over of all radio stations by
the Franco Government complete reorganis-
ation is taking place in the Spanish radio
network. The schedule for the short-wave
transmitters is now officially announced.
The following stations arc now in regular
operation :

Alcazarquivir 42.12 m. (7.125 mec/s);
G.M.T. 12.00-17.00, 19.30-20.30, 00.45-
01.00; Burgos, 40 m. (7.5 mc/s) relays
the Radio Nacional programmes from
G.M.T. 09.00-09.30, 14.00-15.00 and 19.00-
23.45 ; [Ceuta (Spanish Morocco), 42.05 m.

(7.134 mc/s) is on the ether daily between
G.M.T. 18.20-20.00. Cordoba, 42.15 m.
(7.117 me/s), G.M.T. 17.00-08.00, 23.00-
24.00; Huelva, 42.69 m. (7.027 mec/s)
works between G.M.T. 14.15-15.30, and
from 22.30-24.00 ; Jaca, 21.25 m. (14.115
mefs) and 41.8 m. (7.117 me/s) from
G.M.T. 01.00-01.30, 14.30-16.30, 17.00-
18.00 "and 22.30-24.00; Las Palmas
(Canary Islands) on 20 m. (15 me/s) and
41 m. (7.391 me/s), G.M.T. 13.00-14.00,
17.00-18.00 and 21.30-02.30. The two
Madrid Stations, EAQ and EAR, on
30.43 m. (9.86 mc/s) and 31.62 m. (9.49
mc/s) respectively, are to heard on
weekdays from G.M.T. 20.30-21.30, and
from 00.30-02.30 ; on Sundays from
21.00-21.30, or sometimes later. Malaga
operates on two channels, namely, 20.7 m
(14.44 mec/s) and 41.54 m. (7.22 mc/s)
between G.M.T. 14.00-15.00 and 21.30-
01.30. Melille (Spanish Morocco) uses
41.73 m. (7.19 me/s) and 41.95 m. (7.151
mc/s) from G.M.T. 16.05-17.30, 17.30-
1830 and from 02.00-03.00. Oviedo is
now to be heard on 40 m. (7.15 me/s)
from G.M.T. 11.00-19.00, 21.00-23.00 and
from 02.00-03.15. San Sebastian on 42.6 m.
(7.042 me/s) from G.M.T. 08.30-09.00,
19.00-21.00; Santander on 419 m. (7.16
me/s) from G.M.T. 09.00-09.30, 14.00-
14.30 and from 18.00-23.00. In addition
to the Melilla and Ceuta Stations, Spanish
Morocco also operates Tetuan (1) on 41.6 m.
(7.211 me/s) between G.M.T. 13.30-15.00
and 18.30-19.15, and 7'etuan (11) on either
21.36 m. (14.05 me/s), or 40.14 m. (6.996
me/s) between G.M.T. 01.30-02.00 and
03.00-05.30. Valladolid (Spain) now -on
42.83 m. (7.006 mc/s) relays Radio Nacional
between G.M.T. 13.30-15.00, 17.30-20.00
and 21.30-23.00. A new station at Villa
Sanjurjo works on 41.93 m. (7.147 mc/s)
between G.M.T. 14.00-14.30, and 20.00-
22.45. Finally, Radio Vittoria relays the
Burgos transmission on 25 m. (11.991
me/s) daily from G.M.T. 01.30-03.00,
13.30-15.00, 18.00-18.45, .and from 21.30-
22.30.

RETAINING HIGH. FREQUENCIES

HE true value of high-definition tele-
vision pictures is lost unless steps are
taken to ensure that the receiver employed
is capable-of handling without attenuation
and phase distortion the full modulation
frequency imposed by a 405-line picture
repeated 8o as to give 25 pictures per second.
Actually, the band-pass width to accom-
modate this definition is five megacycles
but it is known that the B.B.C. do not
radiate this fully without attenuation.
Any loss of the higher frequencies in the
received picture will show up as reduced

‘detail and, although many of the cathode-.

ray tube Sets put on the market at the
initiation of the B.B.C. service had very
restricted band-pass circuits, the modern

_teceiver shows material improvements in

this connection. By careful design and
lay-out the deleterious effects of stray
resistances, inductances and capacities have
been nulhﬁed and compensating circuits
have been mcorporated to boost the higher
frequencies which would otherwise be lost
in the multi-stage receiver amplifiers. This
must not be over-emphasised, or double
images will make their appearance and the
pictures will take on a peculiar and un-
pleasant plastic effect. By a careful

IN TELEVISION

mathematical analysis of the whole circuit
the designer is able to insert adequate
compensation where there is likely to be a
falling off in the amplification of the ultra-
high frequencies, but all these efforts will
be nullified if the set-user does not give
suitable consideration to securing the
proper balance between contrast and
brightness. In spite of the presence of all
the signal frequencies a picture without
its true black-and-white effects in conjunc-
tion with intermediary half-tones is far less
pleasant to watch than one which has those
desirable characteristics. It is for this
reason alone that so many set-users show
a marked preference for undertaking their
viewing in a semi- or completely darkened
room. Under these ecircumstances the
average picture brightness level does not
have to be-run high in order to overcome
the effects of the room illumination. It
is well known that spot size increases as
the anode voltage is reduced and in conse-
quence tube design has to be watched care-
fully in relation to screen diameter to
ensure that*brilliance and definition have a
satisfactory compromise to meet the exist-
iﬁxg conditions of sustained viewing in the
ome,

Eu:cmnmx BARcAms

MERCURY

ESDIX?” MERCURY
SW ITLHES will operate with the
same characteristics almost in-
definitely, because they are
hermetically sealed and abso-
lutely gas tight.
8.P. RCURY CONTACT
'l'UBl:S.5'amps 4/-::10 amps., 5/-.
THERMOMETERS. Panel 2iin.
dial, 5ft. ether tube for distant
indicating, readlng 0 to 100 deg. Cent., 7/6. Cambridge
ditto, 10/6. FOURNIER THERMOMET! ERSbyCambﬂdze
Instrument Co., 4in, dial, 10-110 deg. Cent. Fitted adjust-
able electric contacts, 45/-. 12in. Tight angle Immersion
Thermom, to 150 Cent., 3/8.
15-DAY TIME SWITCHES Venner 1 amp., 5 amps.,
50 amps., 100 amps., 200 amps., cheap, 20/-.

10/-

0 X-Ray Vaeuum Discharge Tubes
10/~. New Government Hospital Surplus,’
in. dia. bulb. Big solid Tungsten electrodes.
Emission guaranteed. COST £5. SALE 10/-.
Packing, 2:6 extra. With 12-volt spark coil,

Medical Shoek Colls, 2/-.
Spark Transmitters with tuner for dis-
tant control or robots or models by
radio, 18/6.

00 Spark Ignition Colls 6 or 12 volts,

3/6. With vibrator. 4/6.
50 NEON LAMPS. Standard size
2egt.er neon bulb with holder 220/240 v

Short-wave

WIRE." Special Clearance Bargain. 45 gauge Eureka
10 m.a. enamelled. 108 ohms per yd., 3/- per {Ib. 36
gauge Eureka 100 m.a., 1/- per lb. auge Eureka
250 m.a., 1/- per }lb. 28 gauge Eureka, 1'- per jlb. 27
gauge Eureka 500 m.a., 10d. per ilb,

BARE Resistance Wire. 48 gauge nichrome, 700 ohms
per yd., /- per oz. Heating Strip, chrome, 1/32 x 16 thou.
216 per ilb.
SLIDER RES, KIT. for Home Rheo Constructors.
250 watt size, porcelained steel tube, 2jin. x 6in., two
cast end brackets, slider-rod brush and guide-handle,
nuts, etc., ready for assembly, all new. 5/~. Oxydised
Resistance Wire, 4,800 ohms of 100 m.a., 5/, or any of six
other gauges up to 110 ohms for 2 amps., 5/- reel.
METER MOVEMENTS. Full size, moving coil, P.M.,
for adapting home-made multi-range testers. For 3in.
or 4in. dials, 5/-, post 1/-.
G.P.O0. TYPE B TELEGRAPH RELAYS, with plati-
num points, 7/8. Silvertown Horizontal Galvos., two
jewels B5/-, postbd Vertica] needle G.P.Q. teleg. Galvos. .
4/6. Weston 2in. dial centre-zero ammeters, read 1 amp.

to 15 amps., 5/

- The FEIGH .RECORDER.
Still a Few Left. Positive
drive, worm gear and rack.
Complete for use, only 37/6
Super Feigh Fldehty Set
42/ Tracki:

glass-coated simplets,
Pre-amplifiers_for

3/- each.
cording Mikes, 1-valve Bat-

Rec
tery Model in cabinet. 25/-. A.C. Mains pre-amplifiers,
with valve rectifier, steel-cased model, 60/-,

BARG AIN PARCEL of 10 1bs. of components: resis«

tances, tubulars, micas, variables, wire, sleeving,
vol. controls, coils, magnets, chokes, switches, mould-
ings, terminals, etc,, post free ; s 10 “Tbs, » 5/-.

Ouver 1,000 other Bargains in our enlarged ]Ilustmted 1939
List “ N

ELECTRADIX RADIOS

218, Upper Thames Street, London, E.C.4
e Telephone ;: Central 4611 m————

Handbook

This unique
shows the edsy way to

secure A .
AMXMechI: AMIBB-
A .M.I.A.E., M.I.W.T.,
M.I.R.E., and shnllnr qunhﬂca-
tions. WHE G'D'AB.ANTEE——" NO PASS-NO

FEE.” Detalls are given ot over 150 Diploma
Courses in al branohes of Civil, Mech., Eleo.,
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ment, etc. Write for this enlightening Handbook
to-day FREE and post free.
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Defailg of
Recelvers

The Information Given in these Notes is Repeated from Issues
Now Qut of Print to Satisty the Continued Demands of Those
Readers Who Have Secured the Blueprints Mentioned

OTHING is more annoying to the
constructor when, after carefully
selecting a receiver design from our

blueprint list or after having a certain
circuit recommended by a friead, he finds
that while he can secure a copy of the
blueprint, it is not possible for a copy of
the issue containing constructional details

XTAL
Pt
o e
LOTLRN
ABC

i

175 TURNS

cou_ OATA &
4" FORM
28 5wWG ENAM.W:R&

Fig. 1.—The theoretical circuit of the 150-mile
Crystal Set. Note the anti-breakthrough choke.

to be obtained, owing to all available
supplies being out of print.

That such a state of affairs should exist
may scem to many very unsatisfactory,
but, unfortunately, it is one of those evils
which canmot be avoided. Onty a certain
number of copies of any issue are printed,
and many readers are wise enough to keep
all copies, having the various volumes
bound, or stowing the copies away in a safe
place for future reference.

Many constructors are finding that it is
becoming increasingly difficult to secure
copies of back numbers, although quite a
number of blueprints of the receivers are
still available ; therefore, it is proposed to
deal as often as may be necessary with the
vital constructional details of those re-
ceivers whose associated issues are out of
print. To commence with, let us consider
crystal receivers, the first being the
150-mile Crystal Set.
<

;jh

Coil Construction

The coil construction and circuit of this
receiver is somewhat different from the
usual run of crystal sets; therefore, the
following details are essential if it is to be
built to the designer’s speclﬁcatlon

The théoretical circuit is shown in Fig. 1,
from which ‘it will be seen .that three
tappings are required, apart from the two
end connections.

The coil consists, in all, of 213 turns of
28 8.W.G. enamelled wite, ‘the first tapping
being taken at the 5th turn from the aerial
end of the coil, The second tapping is at

ﬁ/‘OOOSmfd. Q

the 20th turn, and the third at the 38th,
this forming the end of the medium-wave
winding.

The long-wave section is straightforward,
as it is formed with 175 turns of the same
wire ; in fact, it is really & continuation of
the medium-wave winding, there being
no need to break the wire.

-<—5/6«>,<— 1 ——>~.

Fig. Z—Showmg how to construct the
choke coil A.B.C. in Fig. |.

LOOP FORMED AND

THREADED TW

THROUGH TWO HOLES

IN FORMER .

Fig. 3.—1It is essenlial {o make all ends

secure and this sketch shows the best
way of doing this.

Each end is made fast to the former by
small bolts, or by threading it through a
couple of small holes ; the method is of no
importance as long as it is secure. Care
must be taken to see that the tappings are
also quite firm, and that there is no chance
of them coming:loose. Fig. 3 shows one of
the best ways of bringing out these leads.

The switch S is a ‘" double-pole double-
throw ’’ and is used to change over the
aerial connection from the medium-wave
tapping to the long-wave tapping, at

Fig. 4 (Below).—Shows the completed coil for
the 1934 Crystal Sat, while Fig. 5 (Right) depicts

the theoretical circuit and connections.

Ili.\‘- N
%6 . Wl

LS AN
LONG WAVE 7

MED:WAVE

© RIBBED FORMER

the same time shorting out the long-
wave section when any medium waves
are being received. Any reliable make of
switch can be used, as it does not matter
whether it is rotary, lever or push-pull,
as long as good contacts are made.

The component marked A.B.C. is an
inductance which is embodied in the aerial
circuit to prevent the medium-wave
stations breaking through when long-wave
transmissions are desired. In the original
specification this item is a commercial
product, but as it is doubtful if it can now
be obtained, it can be constructed quite
eagsily. It consists of a simple bank wound
coil consisting of 200 turns of 34 S.W.G.
wound in a slotted former }in. wide, the
diameter of the former (Fig. 2) being lin.

Tt should be noted that one end of A.B.C.
is connected to a separate aerial terminal
via a .0002 condenser, and if any inter-
ference is experienced fromm medinm-wave
stations when receiving a long-wave
station, the aerial should be connected
to this terminal. For medium-wave recep-
tion, the better of the other two aerial con.
nections should be used, i.e., according

to the aerial arrangements in use. A2
will give the most selective results.
The 1934 Crystal Set

This receiver  (blueprint number

A.W.444) was described in the issuc of
Amateur Wireless of August 4th and
September 22nd, 1934.

The complete circuit is shown in Fig. 5,
and the coil constructional details are as
set out below.

The coil former is a length of six-ribbed
ebonite tube, the dimensions being 2}in.
long by 3}in. diameter.

(Continued on facing page)
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CONSTRUCTIONAL DETAILS OF
“AMATEUR WIRELESS” RECEIVERS

{Continued from opposite page.)

Tappings are taken at the points indi-
cated in the diagram, and an anti-break-
through choke, the same as for the previous
set, is included in the aerial lead, a switch
being connected in parallel to cut it out of
circuit when medium waves are being
reccived. The wire required for the coil is
22 5.W.G. and not 26 S.W.G. as mentioned
in the list of parts.

The potentiometer has a resistance of
400 ohms, and is of the baseboard mounting
type; the tuning condenser is an Ormond
type, R423, of .0005 mfd. capacity, while
the dry battery is a Siemens type G.T.

Lucerne and S.W. Coil Details

The A.W. Lucerne dual-range coils were
first described in the issue of Amateur
Wireless of January 27th, 1934, the object
of the designers being to produce com-
ponents which could be made by the home
constructor at a very low cost, and without

REACTION

FC O/
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Fig. 6.-—The main constructional details of the
Lucerne Coil are shown above.

proevious experience. The construction and
characteristics were such that the coils were
suitable for many circuits; in fact, quite
a number of receivers were designed around
them, and it is still possible to sccure blue-
prints of many of them.

At the time of publication, the coils,
ready wound and tested, or the kit of parts
could be obtained from Ohmic Accessories,
Peto-Scott, and Wearite, and we are given
to understand that it is still possible for
these firms to supply the items.

Constructional Details

The construction is shown in' Fig. 6,
where it will be scen that two formers are
used, one fitting inside the other and kept in
position by four fixing screws and distance
pieces, theé outer former being used to
provide connecting points by the terminals
shown.

The theoretical circuit is shown in Fig. 7,
and it will simplify mattersif both diagrams
are studied when making and connecting
the various windings. The tappings are
provided to secure the highest degree of
selectivity possible with a coil of this type,
but it must be appreciated that, efficient as
the coils are, they cannot be expected to
compare with modern iron-cored types.
For the reaction coil, the winding connected
to the terminals “ plate” and * reaction
condenser,” 33 turns of 36 S.W.G. enamelled
wire is required, while for the long-wave

PRACTICAL AND AMATEUR WIRELESS
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Fig. 7—The connections for the Lucerne Coil are
shown here and it will be seen that it can be used
Jor many circuits.

section, i.c., the coil connected to the
“ earthy ” end of the medium-wave winding
and the terminal ‘“switch” and the
“earth > terminal, 285 turns of the same
wire is necessary.

The reaction and long-wave windings are
wound on the inner former, therc being a
distance of 5 mm. or about 145in. hetween
them. Itisadvisable to note, at this point,
that the actual position of the reaction coil
in relation to the medium and long-wave
windings is very important, if smooth and
adequate rcaction is to be obtained on both
wave-bands.

The above remarks also govern the
position of the L.W. winding to that of the
M.W., actually the top ends of both
windings should be level with each other,
otherwise there will be excessive or a loss of
reaction on one wave-band.

The medium-wave grid coil consists of
60 turns of 26 S.W.G. enamelled wire, and
tappings are taken at the 30th and 50th
turns from the upper end. Note the con-
nections to this coil; the commencement
goes to the ** tuning condenser ”’ terminal ;
the first tap (30th turn) to “grid”; the
sccond tap (50th turn) to “tap ”; and the

Fig. 9—The winding of the S.W. coil is not
difficult if ihese-diagrams are studied. Drilling

holes are clearly indicated.
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end of the coil to “ switch ”’ and the start
of the L.W. winding. '

Substituting the Wearite * Unigen ”

Coil

It is quite possible that some constructors
may wish to fit a more modern coil or coils
in some of the Lucerne designs, so we give
below the equivalent connections, as it is
impossible to deal with all makes of coils
and every circuit separately.

A.W. Lucerne Coil.
Tuning condenser terminal
Switch
Earth
Tap
* Earth
Reaction condenser
Grid condenser
**See footnote.
The following blucprints of receivers using the
Lucerne coils are still available :

Unigen Coil.
Terminal No. 1

LA WN

Four Station Crystal Set No. AW427.
Lucerne Minor. No. AW426.
70 GO
»
2
70 EARTH

YO REACTION COND
3 (MOVING PLRTES)

4
TO ANODE

Fig. 8.—771:: circuits of the S.W. coil
shown in Fig. 9.

Fig. 10.—The simple holder for the

S.W. coils. Measurements must be
accurate.,

Lucerne Ranger (S.G.4 valve) No. AW422.
Lucerne Straight Three. No. AW347.

The A.W.Home-made S.W. Coils

These coils were first described in the
issuc of Amateur Wireless of July T7th,
1934, and they are so designed that a wave-
range of 12 to 175 metres is covered with
three coils.

Their construetion is very simple, while
their efficiency, if good quality formers are
used, compares very favourably with some
comnercizal products costing many times
their price. The theoretical circuit is shown
in Fig. 8, and the constructional details in
Fig. 9.

The hases or holders are shown in Fig. 10,
and it will be noted that the arrangement is
such that very low inter-pin capacity is
present.,

(Continued overleaf)

** I will he necessary to modify the original reaction
eirenit, a8 one cnd of the reaction windinx on the
Unlzen coils is connected to earth (3), o the otlier side
of the reaetiow condencer must be comected to the
vlate of the detector valve, and not eagth as with the
Lucerne eoil. I, by anv chance, metal panels are in
use, be sure that the spindle of the condenser is not
connected to the plate, otherwise the detector H.T. will
be shorted.  Regarding terminal No. &, if so desired
a three-paint wave-change can be used, aud the third
contact conpected to:this terminal,
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CONSTRUCTIONAL DETAILS OF
“ AMATEUR WIRELESS” RECEIVERS

(Continued from previous page)
Winding Details

The material required is: three pieces
of ebonite tubing of the six-ribbed type,
3in. long, and with a diameter of ljin.;
twelve Clix valve pins, with three nuts on
each: pin : approximately 7ft. of 20 SW.G.
tirned ‘copper wire, and 14ft. of 20 S.W.G.
enamelled. The tinned copper wire is used
for the t wo smallest coils, and the enamelled
wire for the third or largest coil. The first
eoil covers a waveband between 12 and 28.5
metres, and consists & three turns for the
grid coil (connections 1 and 2) and three
turns for the reaction (3 and 4), each turn
being spaced in.

The second coil, 19 to 59 metres, has
eight turns for the grid and five turns for
the reaction coil, the spacing being the same
as for the other coil.

The largest coil covers the 55 to 175-
metre range, and consists of 23 turns of
enamelled wire for the grid and 10 turns of
the same wire for the reaction, but in this
case the turns are wound on without any
spacing.

The wave-range specified is with a tuning
condenser of .00026 mfd. capacity, and a
reaction condenser of the same value.

Before commencing the winding opera-
tions, drill the holes for the valve pins, and
fit the pins in position ready for anchoring
the wire. It is always advisable to stretch
the wire before winding, thus removing any
kinks. If it is intended to solder the wire
to the piqs, be careful not to overheat the
pins, which would cause them to become
loose in the ebonite.

Coil Holder

All the dimensions are given in the
diagram, and it is essential that the various
points are marked accurately (the same
applies to the coil formers), otherwise the
pins will not engage with the sockets,
\é{ﬂch, by the way, are also obtained from

ix.

The supports, which keep the coil holder
well clear of the baseboard, are made by
Bulgin. These coils are used in many
short-wavers, and it is still possible to
obtain the blueprints mentioned below
from these offices.

The 2Roma Short-waver (1 valve), A.W.
452.
Th‘f10 Home-made Coil Two (S.W.), A.W.

Short-wave Adapter, A.W.456.
Short-wave Converter, A.W.457.

The A.W. Short-wave World-beater

(AYW. 436)

This is a four-valve battery-operated
receiver employing one stage of tuned S.G.
H.F. amplification, with super-power output
valve and ganged tuning.

It is a very efficient receiver, capable of
giving most satisfactory results, as numer-
ous reports have already proved, and it is
ideal for the S.W. amateur who wants that
extra punch and range.

As the issue is now out of print (the
blueprint is, of course, still obtainable)
we ‘give, in "the next column, the list of
specified components.

The Twenty-Station Loudspeaker

One-valver

The vital part of this circuit (blueprint
number AW. 449) is the valve, and it
should be noted that the receiver is designed
round the Hivac DB240 valve, therefore
it is essential for that mak: and type to be
us
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The only other components to be care-
fully chosen are the Class B input and
output transformers. Use good ones, such
as those made, for example, by Wearite,
Varley or Bulgin, as they govern the
efficiency of the ecircuit to a great extent.

The coil can be any reliable make of
dual range aerial coil with reaction winding.
The other components are standard lines,
and, as such, do not call for any comment.

“ Wireless Magazine ” Designs

There are still blueprints of several W.M.
designs available, for which the associated
issues are out of print, so we give the
components specifications of those still
suited to modern conditions

The Economy A.C. Two (W.M. 286)

This circuit, Fig. 11, is of the Det. and
Pentode type, employing valve rectifica-
tion, and it is ideal for local-station
reception and pick-up work.
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LIST OF COMPONENTS FOR THE
ECONOMY A.C. TWO

1 H.F. choke (Varley).
1 L.F. choke (Heayberd), type 752,
Coils : Lotus dual range.*
Condensers, fixed : 1,.0001 mfd. (Dubilier), type 670.
1, .001 mfd. (Dubilier), type 670.
1, .1 mfd. plus .1 mfd., type 1,000 voits, A.C. test
{Dubilier).
2 1.0 mfd. type 1,500 voit, D.C. test (Dubilier).
2 4 mfd. type 1,500 volt, D.C, test (Dublier).
Condensers, variable :
1 Formo, .0005 mfd. with S.M. Dial.
1 Polar Compax .0003 mfd.
1 Polar Pre-set .0003 mfd. max.

Panel : Ebonite 9in. x 6in. (Peto-Scott).

Valveholders : 3 W.B. 5-pin type.

Resistances: 1, 600 ohm; 1, 1,000 0hm; 1, 1 megohm
grid leak.

Vaives: 1 Mazda A.C./H.L. 1 Mazda A.C./P. 1

Maullard D. V.2,
Switches : 1 Bulgin, type $88. 1 Bulgin, type S86.

1 Three-point push-pull.
Transformer (Heayberd).
Transformer output :

1 Ferranti OPMS.

Fig. 11.—The theoretical circuit of the Economy A.C. Two.
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A modern coil can be used as

mentioned in the article.

LIST OF COMPONENTS FOR THE
AW. SHORT-WAVE WORLD-BEATER

Chassis : Peto-Scott. Aluminium 12in. x 6in. x 3in.
Aluminium panel 12in. x 9in.

Chokes : Two Eddystone type 948. ‘

Con;’l:;:lsers: 1 each tubular .0001, .0003 and .001

1 each'ZSO volt working, .02 mfd., .04 mfd.
2 each 250 volt 2 mfd. (Dubilier or T.C.C.)
Coils 3 2 sets—Eddystone 6L.B. (2), 6Y (2), 6R (2),
and 6W (2), with two bases, type 964.
Variable Condensers : 1 two-gang .00016 mfd.
1 Eddystone .00025 mfd. with S.M. drive, type 957.
1 Eddystone .0001 mfd., type 900.
Dial: Polar micro-drive semi-citcular.
Valveholders : 1 Clix 7-pin chassis mounting.
3 Clix 4-pin, airspring chassis mounting.
Sockets: 4 Belling-Lee sockets, wnh wander plugs,
marked aerial, earth, and P.U. (2
Resistances: 1 each Erie or Dubllll‘l 30,000-40,000,
60,000-100,000, and 2 megobtun.
Sundries : 1 Aluminium screen (Peto-Scott), 43in. x
4in.
1ft. brass steip, kin. x ghin.
1 piece 5-ply-weod 3in. x 2{in.
2 Bulgin jacks, Type J.2.
2 Bulgin plugs, type P15.
1 ].B. coupler, type 2003,
1 Insulated bush to take }in. spindle.
1 2in. length, {in. rod.
1 2in. metal mounting bracket.
1 Bulgin toggle switch, type S80T.
Wire, plugs, spade ends, etc.
L.F. transformer. Varley 3} : 1 ratio.
Valves : 1 Cossor 215 S.G.
1 Cossor 210 H.F.
1 Cossor 210 L.F.
1 Cossor 220.P.

* As the specified coil is no longer available, a
modern iron- or air-cored coil should be- fitted, the
connections of the Wearite Unigen, and the Varley
B.P.50 being given in the following table :

Connections for Alternative Coils :

Lotus Unigen Varley
1 7 1
2 6 8
3 4 3
4 8 —
5 5 and 3 7 and 2
6 2

Wire No. 47 on blueprint must be taken to No. 1
on Unigen.

DIRECTIONAL BEAM AERIALS
(Continued from page 485)

elaborate scheme would be to box in the
lower part of the mast support and fit a
motor which could be operated electrically
from inside the house. This would only
entail a single hole through a window or wall
through which weatherproof electric cable
could be taken. To provide the necessary
slow drive the motor will have to be geared
to the mast and a standard cyele gear whee!
ahd chain might be used. A small electric
fan motor would be adequate if the acrial is
well supported and balanced. It is obviously
impossible to give ' constructional details
for various types of aerial, but it is hoped
that the data given will assist those who
have not yet tried this type of aerial to
make an attempt to erect a directional
aerial with improved performance.

WlRELESS CONSTRUCTOR'S ENCYCLO-
PZEDIA, 5/-, by post, 5/6.

EVERYMIAN'S WIRELESS BOOK, 3/6, by
post

TELEVISION and SHORT-WAVE HAND-
BOOK, 3/6, by post, 4/~

SIXTY TESTED WIRELESS CIRCUITS,
2/6, by post, 2/10.

A COMPLETE LIBRARY OF STANDARD WORKS -. . °Zamm

All cbtainab’e fram or thrcugh Newsagents, or from Geo. Newnes, Ltd.. Tower House. Southampton St., Strand. W.C.2

WIRELESS COILS, CHOKES and TRANS-
FORMERS and HOW TO MAKE THEM,
2/6, by post, 2/10.

PRACTICAL WIRELESS SERVICE
MANUAL, 5/-, by post, 5/6.

WIRELESS TRANSMISSION FOR AMA.-
TEURS, 2/6, by post, 2/10.
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New Cossor Receivers
EVERAL new models are announced
by Messrs. Cossor, and amongst
them is a new Television console, shown
below. This is of the type providing only
television reception (sound and vision) and
is thus an accessory for those who already
own a gond broadcast receiver. The tube
fitted is of the 7in. type providing a picture
6in. by 5in. There are only four controls,
two for vision and two for sound. In order
to take full advantage of the improved

The new Cossor television console Model 65.

reproduction which is possible on the
high-frequency end of the waverange which
is used for television sound, special atten-
tion has been paid to the speaker and
cabinet design. The speaker is of the 8in.
‘ wide-response ’  moving-coil type and
the acoustic properties of the cabinet are
adjusted accordingly. Thirteen valves arve
utilised in the circuit and the reeeiver is
of the A.CC. tvpe. The model number is 65,
and the price is 27 guineas. A modified
version, Model 65A, is also available in
which an extra ampiiﬁer (16 valves in all)
is included, and this is intended for listeners
who are situated at distances over 20 miles
from the transmitter. The price of this
-model is 30 guineas.

A larger receiver is also available in
which a radio section is included and the
picture size is 12in. by 10in. The radio
. chassis is of the all-wave type covering the
bands from 16 to 52; 195 to 560 and- 810
to 2,685 metres. This model, No. 1210,
costs 53 guineas, and asin the previous case,
a separate design with greater amplification
suitable: for longer distance reception is

| NOTES FROM THE TRADE§

available at 56 guineas. Thé model

number is 1210A,

Sinclair Speakers

ELECTRICAL Sound and Television
Patents, Ltd., proprietors of Sinclair
Speakers, inform us that the name of the
street in which they are situated has been
changed to Pulteney Terrace and their new
postal address is therefore Pulteney Terrace,
Copenhagen Strcet, London, N.1.

New G.E.C. Batteries
HE new batteries recently intvoduced
by the G.E.C. have now been
standardised and the full particulars, with
prices, are as follows :

List
Cat. No. l Voltage Tappings Price
| -1
. 8, 4.
BB.3&8 80 P and N only 6 6
BB.389 1.5 2-pin English socket 2 6
BB.3%0 45 3-pin English socket 3 9
BB.391 1.5 2-pin Standard soec-
ket American No.
| 742 2 6
BB.392 45 2-picc American sos-
| ket No. 732 3 9
BB.593 90 3-pin American soc-
ket 9 0
BB.3904 | 1.5 2-pin English socket, 3
BB.395 9OH.T, +
| 15 LY. 4-pin socket 10 0

Record Valves

HE Record .Radio company have sent
us one of their latest lists showing a
complete table of Record valves of standard
British type and * Yale " valves for use as
American replacements. . There are replace-
ments for practically every type of valve
af present on the market, and the list,
which gives details of the replacement
types, characteristics and prices, may be
obtained free on application to the Radio
Record Co., Ltd., at Eldon Street. House,
2 and 3, Eldon Street, London, E.C.2.

Drydex Batteries
HE Chloride Electrical Storage Co.,

Ltd., announce two further
“Drydex’” H.T. Batteries for wireless.
They are :

Type H.1162,
45 volts. Size 4} in. by 23in. by 5}in.,

fitted with 5-hole socket, and suitable for
Emerson GT275, and other American * all-
dry ’ sets. The list price is 4s. 6d.
Type H.1163 (Yellow Triangle). .

90 volts. Measuring 8}in. by 4%in. by 1in.
The tappings are two strips at one énd, and
the battery has been speecially produced for
Beethoven sct P.44. The list- price is
7s. 6d.

PLAN A CAMPING HOLIDAY WITH

NEWNES .
CAMPER’S HANDBOOK

By David Balfour
Everything the camper wants to know

From all Pookseller< 2/6, or
by post 2/9 from the Publishers,

GEORGE NEWNES, LTD. (Book Dept.), Tower
House, Southampton Sireet, London, W.C.2.
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TOPICAL NEWS

Radio “ War?”

America’s .
spondents

S the N.B.C. recently nominated Mr.
John Gunther as semi-official War
Correspondent in Europe, the Columbia
Broadcasting System has made similar
arrangements for special talks to be broad-
east from various European céntres to New
York for re-transmission over their net-

Corre-

work, including the short-wave channels’

destined to listeners in other parts of the
world. London is represented by Mr.
Paul White the Permanent European
Director, and Mr. Edward R. Burrow ;
Geneva by Mr. W. L. Shirer, and Paris by
Mr. Th. L. Grandin. The critical areas of
Europe are linked up with these radio
correspondents. On any evening, when
anything untoward has happened during the
day, it is always worth while to tune in to
one or other of the short-wave stations in
the Columbian network, and. thus hear
three-cornered conversations between their
Jouropean commentators : the time ehosen
for these broadcasts ‘s usually about
G.M.T. 22.00.

Altered Wavelength

RADIO LIEGE (Belgium), which has been
i working on 203.5 m. (1,474 ko/s),
has raised its channel to 208.6 m. (1,438
ke/s), and shares the wavelength with
Miskole (Hungary).

France Goes “ All Foreign”

ETWEEN B.S.T. 21.30 and 21.45, and -

22.45-23.00, the French transmitters
broadcast news bulletins in nine dificrént
foreign languages.  English is given from
Radio Paris, Lille, Radio-Normandy, Radio
Cité, and Radio 37.

Changes In Germany

THE Nurnberg transmitter will shortly
reduce its power to 1 kilowatt, and
will share the 578 m. (519 ke/s) channel
with Innsbrueck ; Linz will then operate
on 236.8 m. (1,267 ke/s), and its partner
Graz will remain on 338.6 m. (886 kc/s),
which. will also be used by Klagenfurt,
now on 231.8 m. (1,294 ke¢/s). In the near
future Nurnberg, Salzburg and Iunsbrueck
will relay the Munich programmes ; Graz
will providé its own radio entertainments,
and will be rclayed by Klagenfurt.

Radio Carthage

TYPICAL daily programme of the

Radio Carthage (Tunis), 1 kilowatt
station on 215 m. (1,395 ke/s), is as follows :
BS.T. 12.00, music; 13.05, gramophone
records ; 13.30, news and music; 18.00,
children’s hour; 19.00, music; 19.15
foreign language courses followed by con-
cert to 20.10, when dancé music is broad-
cast ; 20.30, news and outside relay;
21.10, amateur broadcasts. Station closes
down towards 22.15 daily.

“ Quayside Nights”
N August 9th listeners will hear
“ Quayside Nights—Falmouth,” a
picture of the port, past and present, in
the form of a “ radio tour.”” The guides
for the evening will be Pat Beech and
Bemard Fishwick, and they will visit the
Harbour Master’s Office, the Town Quay,
No. 2 Harbdur Terrace, and the Prinee of
Wales Pier, where they will introduce to
listeners-some of the people who make up
the .quayside-lifc of Falmouth.

e
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Club Reports should not exceed 200 words in length and should be received
First Post each Monday morning for publication in the following week’s issue,

Special Notice: Will club setretaries please s:nd in reports in the form they appear on this page.

BRISTOL EXPERIMENTAL RADIO cLUB

Meadquarters : 21, King’s Corridor, Old Market Street,
Bristol, 2.

Publicity -Manager : D. J. James (2DCX), 40,

. Robertson Road, Eastville, Bristol, 5.

, MEETING . of the above clab was held on

-Tuesday, July 11th. The chief item om the
agenda was a talk by G3YT describing his transmitter,
which he later demonstrated.

A library uunder the supervision of Mr. Baldwin
was instituted. If any readers have Looks no longer
reqiired by them, the club would be extremely pleased
to receive them. Twelve new members were
enrolled. -

Arrangements were made for members to visit the
operating box of the Odeon Cinema, Bristol. Parties
were formed for each evening, Tuesday, July 18th,
to Friday, July 21st, inelusive. Each group was met
by the Chief Operator, who led it up * behind the
scenes,” where a thorough description of the projectors,
“amplifying ‘apparatus and lighting effects was given.
1t was juteresting to see the ** slick ** way reels were
.changed in the middle of a film without any break
(in continuity. The enterprise of the company was
shown by the fact that special rooms have been
provided for television equipment. To _ complete
“the evening members were invited to enjoy the pro-
igramme at the management’s expense.

+ As the second Tuesday of this month falls in Bank
i Holiday week, the August meeting will not be held
‘until the 15th. The programme will include an

illustrated talk on Field Strength Meters and Yre-
quency Measuring Instruments. Details of a visit
to the B.B.C.’s Cievedon Broadcasting Station will be
announced.

KILMARNOCK AND DISTRICT SHORT-WAVE
SOCIETY

Headquarters : Wardneuk Receiving Station, Xil-
marnock, Ayrshire. :

Secretary : K. Law, 2, Parkerston "Terrace, Dunlop,
Ayrshire.

Meetings :  Tuesdays and Thursdays, 8 p.m.

URING the fast few weeks our President

(GM3PB) has heen carrying out experiuients

in co-operation with the society members with new

anténnx. A change in QRA has enabled him to erect

more ambitious antenne systems, and he would
appreciate reports on his transmissions.

A field day was also held in which 15 members
from the Glasgow- and District Short-Wave Society
participated.

GM3NK (QRP) and GM3PB werc at their respective
mikes, while the rest of the members set up portable
listening stations around the district. .

The junjor members are forging ahead in the con-
struction group, and are at present carryine ont tests
on a small P.A. amplifier which they recently built
to their own design. .

The members participating in the Morse practicea
are all around 12 w.p.m., and the A.A. members, now
numbering six, are hoping soon to be on the air.

August 5th, 7193'9

There i3 still room for new wmembers, who will be
welcomed. Particulars may be had from the secretary.

WOODFORD AND DISTRICT RADIO SOCIETY
Headquarters‘: 10, High Road, Woodford Bridge.
Secretary-Treasurer : Ronald A. Ledgerton (2ABC), 64,
_High "Road, Wobdford Bridge, Essex. Ny
Meetings : Tuesdays, 7.30 p.m.

*T'HE society have been holding weekly meetings

during the'month, and so far are pleased to report
that the number of members js continually on the
increase. We are, i fact, expectlug to have to look
out for more spacious headquarters soon.

During the last two meetings a society receiver
has been discussed, and it was decided to build up
a 0-v-0 and use a broadcust receiver, helonging to the
president, for L.¥. stageg. This is now in the process

‘of being done, and we are hoping'for good results.

Morse practice is an important part of every meetlng,
but the number of new members each week is makiug
it a little difficult to get mueh more than started.
Still, we shall always be pleased to welcome new
members, either at any meeting or after writing to the
secretary, as above, for particulars. S.A.E. please.

SLOUGH AND DISTRICT SHORT-WAVE CLUB

Headquarters : 35, High Street, Slough, Bucks.

Secretary : K. A. 8ly (G4M1), 16, Buckland Avenue,
Slough.

Meetings : Alternate Thursdays at 7.30 p.m.

T the last meeting, held on July 20th, 1939, the

Morse practice was very successfully divided into

two sections, the fast group, employing headphones,

whilst the slow group eaused QRM with the aid of
amplifier and speaker.

The ** query coruer'® continues to be a popular
feature nnd many questions and answers were pro-
vided at this meeting. .-

Meteorological data was distributed amongst the
members of the research group. We were pleased
to welcome three new members; this Dbrings the
number of active members to 27, ineluding four full
calls and fonr A.A. ealls. Owing to the great increase
in membeérship in the past few months it has been
considered necessary to obtain new premises for our
clubroom, and the secretary has been given the task
of combing the town for suitable accommodation.

We would emphasise that we still have room for
many more members, aud all who care to come along
to our, meetings wiil be very weleome.

The next meeting will he held at headquarters on
August 3rd, 1930, when the agenda will include Morse
practice (stow and fast), discussion by members of
the Dr§senrch group, query cormer, and discussion
on .

’W.L.W. Announcer. Flies Own *Plane
to Stricken Town

SMALL monoplané which he purchased
several wee ago for pleasure
'flights was used by Michael Hinn, WLW
(Cincinatti) announcer, to get first-hand
'details of the Morehead, Kentucky, * flash
‘flood ** disaster on July 6th.

When news of the flood rcached WLW,
Hinn was dispatched to the stricken area
in his ’plane, accompanied by an auxiliary
‘pilot and a photographer. Unable to land,
they flew low over Morehead and the sur-
rounding area for twenty minutes, while
Hinn took copious notes on rescue work
visible from the®plane, and. drew a map
.which enabled him to explain to listeners
the ‘‘ bottleneck >’ character of the valley
responsible for the rapid rise and velocity
.of the flood. More than 100 persons were
estimated to have died in Morehcad and
the surrounding country.

Hinn’s graphic report, the first eye-wit-
‘ness account of the disaster to he heard on
the air, was brought to WLW listeners
late in the afternoon. Shortly afterwards,
‘the same account was fed by WLW to an
N.B.C. network, together with an on-the-
spot broadcast from Morehead, where
Ed Mason, announcer, and WLW _ engineers
and special events men had meanwhile
arrived in the station’s mobile unit.
¢ Details of the catastrophe were related by
a vaviety of witnesses on another on-the-
spot. programme, relayed by WLW to the
Mutual Network on the “TFront Page
Pavade >’ broadeast.

Most moving of the spectator stories aired
from the stricken town was that told by a
woman whose husband, in order to escape
the rushing water, had cut a hole into the

o o 1
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attic, then hacked another aperture through
which she escaped. City officials, Red Cross
attaches, and Kentucky State Highway
patiolmen appeared on the mobile unit
broadcasts to give their estimates .of loss of
life, property damage, and the problem of
rchabilitation.

1st Royal Scots Band

HE band of the 1st battalion the Royal
Scots (The Royal Regiment) will be at
Leamington Spa during the week, and will
broadcast from the Pump Room on Aungust
5th.  Bandmaster H. (. Magcpherson
will conduct. The zregimental ~marcl,
“ Dumbarton’s Drums,” is the oldest
regimental march in existence. To this tune
the regiment marched to Blenheim.
Although the Royal Scots is a Lowland
regiment, the privilege of wearing the Royal
Stuart Tartan was granted to its pipes by
King George V in 1933, the 300th anni-
versary of the Royal Scots, which is the
oldest rcgiment of foot in the British
Army. .

Bank Holiday Sport

BANK Holiday sport in [the {North

figures large in broadeast programmes.
on August 7th. Cricket from Headingley
(Yorkshire v. Lancashire) will be the
subject of two commentaries in the National
programme, by P. G. H. Fender, and at
intervals during the afternoon A. E. Law-

ton, the well-known ex-Derbyshire player,
will give commentaries on the same match
for Northern listeners. Also at intervals in
the afternoon Graham Walker will comment
on the major events at the motor-cycle and
cycle races in Cadwell Park. Lincolnshire
An_eye-witness account of the British
Crown Green Amateur Bowling Association
Individual Merit Championship will be
given by Charles Rockliff in the evening,
and a recorded commentary by Richard
North on the procession and the most
interesting events of the Chester Autumn
sports and earnival on the Roodee will also
be’ broadeast. These last two events are on
the Northern wavelength.

100 British Children to Visit Foreign
Esperanto Camp

ON August 7th over 100 British school-
children from all over the country,
together with a number of teachers, will
leave Victoria Station, London, to take
part in the 2nd International Fsperanto
Children’s Camp, to be held this vear at
Tervuren, near Brussels. Several hundred
children of many nationalities will be
present at the camp, which they will run
themselves, and the.only language spoken
will be Esperanto. :

Teenee L IET RS

PATENTS AND TRADE MARKS
Any of our readers requiring information
and adyxce respecting Patents, Trade Marks
or Designs, should apply to Messrs. Rayner
and Co., Patent Agents, of Bank Chambers,
29, Southampton Buildings, London, W.C.2,
who will give free advice to readers men-
tioning this paper.
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PRACTICAL- AND AMATEUR -WIRELESS

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

A Reader’s 50-ft. Aerial Masts

IR,—As a reader of your valuable
magazine, even before its amalgama-
tion with Amateur Wireless, I would like to
congratulate you and your staff on the very
high standard you have consistently main-
tained. The present series on Amateur
Transmitting are unsurpassed for their
value in helping budding A.A.s.

I would like to add that I have made
several pen-friends through your * Letters
irom Readers ’’ page, by exchanging S.W.L.
cards, and would like to ‘ keep the ball
rolling ’ by offering to exchange cards with

"AAs, or any S.W.L. throughout the

world. I will reply by return to every letter
reeeived.

I enclose a photograph of the masts
here, built from details published in
PracricAL AND AMATEUR WIRELESS. They
are 50ft. high, and are used at present to
support a centre-fed doublet.—H. KirTER-
iNgHAM, ‘‘Holme,”” Lulworth Crescent;
Hamworthy, Dorset, England.

A 20m. Log:
Wanted

IR,—I append my log of 20 metres
(’phone) from May 30th to July 13th :
CN8 (5); ES5C; FA3QV,; HA3B;
HB9BR ; LX1TW,AP; LY1(3); PY3EN,
4CT, 4BE; SUl (6); VE3WI; VK4JP;
VQ2CM ; VP6MR, YD ; VU2FA ; W1'(18);
W2 (8); W3 (6); W4DSY; W8 (3);
WIDSE; ZBIE, L, 2B, in addition the
usual amount of Europeans. All reception
was on a home-built 0-v-1 ("phones) with a
25ft. vertical antenna, and from 20.00 to
21.30 B.S.T. '

I should like to get in touch with another
S.W.L. in Nottingham.—D. C. JoHxsow,
16, Lorme Grove, Woodborough Road,
Nottingham.

Cotrespondent

IR,—I enclose a list of DX calls logged .
».) here recently on 14 mec/s. Al “the
stations are on ’phone and were received
on a 5-valve commercial superhet with a
piece of wire slung round the shack walls
as an aerial.

Other readers may be interested to know
that HVAI A (Vatican City) is on ’phone on

‘the L.F. end of 14 me/s. I would welcomfi

any correspondent from overseas, and al
letters will be answered.—JAMES GRAHAM,
32, St. Monance Street, Springburn, Glas-
gow.

[ We were very interested in your log which,
however, was too long for publication.—Ep.]

From a South African Reader

IR,—Many thanks for my B.L.D.L.C.
membership card which I received
recently. I hope to become one of the most
enthusiastic members out here in South
Africa.
_ My present sets are a single and a three-
valver, but I intend to build the S.S. one-

valver which is a neat-looking little set.
PrACTICAL AND AMATEUR WIRELESS is a
very great help to me.

1 shall be glad to get in touch with
another reader who is keen on short-wave
work. I will answer every letter received.
—DEsmoND Bray, 114, Gladstone Avenue,
Brakpan, Transvaal, South Africa.

An Amateur-band Tuner !

SIR,—I notice that in a rceent issue of
Practicar AND AMATEUR WIRELESS
a circuit i8 given using an up-to-date
““ Linacore.”” This idea could be put to
advantage in the form of an amateur-band
tuner covering the bands of 28 megacycles,
14. 7, 3.5 and 1.7 me/s. Several readers
during the past have, I belicve. required a
similar set. Why not a really stripped-down

!

i

A general view of the 50-ft. aerial masts
erecled by a reader, Mr. H. Kitteringham,
of Hamworthy, Dors:t.

job for keen listeners ? Circuit such as (1)
H.F. pen.-tuned ; (2) Combined first det.
and oscillator, say, triode-hexode, or triode-
pentode, coupled by = real L.F. trans-
former, iron-cored, Litz wound, etc., to a
var.-mu H.F. pen. as I.F. amplifier, coupled
to a double-diode pentode. All the tuning
condensers, coils, valveholders, I.F. trans-
former (fixed at, say, 10 ke/s selectivity),
stage-coupling condensers to be fixed upon
the one complete chassis. Price no more than
about 30s. That this can be done is proved
by the advertisements.—A. A. SooNE
(Manchester)._

A 501
Logged on a Three-valver

IR,—I am a comparatively new reader
of PRACTICAL AND AMATEUR WIRE.
LEsS,” and live ten miles from the nearest
large town ; I am therefore unable to attend
any Radio Society ineetings and rarely meet
any other SW.L. for a chat. I should
greatly ~appreciate and will acknowledge
letters from any other reader, at home and
abroad, who cares to write to me. ]
I append my 14 me/s log for the week
July 4th to 1lth, in the hope that it will
be of some interest.

Date. Time. Call.
4.7.39 07.31 HK2ER
4.7.39 19.10 VQ2CM
6.7.39 21.35 PYIMZ
7.7.39 07.43 VCSAHU
7.7.39 07.45 WZ7EKA
* 8.7.39 21.30 W2USA
9.7.39 09.17 XE1AC
— 09.2 XE1CQ
— 09.26 W6ENNR (Portable)
— 09.31 W6SZ
—_ 21.45 WoBCV
—_ 21.51 W9PEQ
= 22.05 W9IAS
10.7.39 07.11 WOCVN
— 07.13 WeMYO.
— 07.2% CO2VK
—_— 07.25 W6 AHD
— 07.40 VK4PF
— 07.41 VC3AIB
—_ 08.04 WeK NI
— 2253 VP6MR
11.7.39 07.44 W6MZD
— 07.45 W7GXU

The receiver is an all-wave straight
three-valve commercial battery set, and the
antenna is an inverted .. I am builiding
the U.S.W. super-regenerative recciver,
described in the July 8th issue, and if it is
successful I hope to be able to send vou a
56 me/s log in the near future. —RaymoND
D. Gaiger, *“ Holmsdale,”” Albany Road,
Bishop’s Waltham, Southampton.

CUT THIS OUT EACH WEEX

—THAT although additional G.B. will reduce
H.T. consumption, there is a limit to the voit-
age which can be employed.

—~—THAT the rcason for the above is that the
signal handling capacity of the valve will be
reduced and distortion introduced it the G.B.
is too high. .

—THAT a moist earth connection will offer
lower resistance and thus be more efficient.

¢ —THAT the heizht of an aerial is not neces-
¢ sarily the height of the supporting mast, but its
height above the nearest earthed body.
—THAT a tree is not an ideal support for an
aerial for many reasons.

—THAT although a screened H.F. choka may
be used its position may be critical in a'receiver
due to low-frequency interaction. H

PP

~ s~ oNoresm ity ... o 80
. The Editor will be pleased to consider articles of a
practical nature suitable for publication in PRACTICAL
AND .AMATEUR WIRELESS.  Sich “articles should ' be
written on one side of the paper only, and should contain
the name and address of the render. Whilst the Editor
does ot hold hiviself responsible for manuscripts, every
effort will be made o return them if a stamped and
addressed ervelope i3 loged. All corresponde
tnlended for the Editor should be addressed : The Editor,
PRACTICAL AND AMATEUR WIRELESS, George Newnes,
1td., Tower House, Southampton Street, Strand, W.C.2.

Owing to the rapid progress in the design of wireless
apparatus and to our effortsto keep our readers in tonch
with the latest developments, wce give no warranty that
apparatus desctibed in our columns s not the subject of
letters patent.

Copyright in all drawings, photographs and articles
published in PRACTICAL AND AMATEUR WIRELESS iz
specifically reserved throughout the countries signatory
tothe Berne Convention andthe U.S.A. Reproductions
or imitations of any of these are therefore expressly
Jorbidden.

RADIOLYMPIA

August -23rd to September 2nd
* {Both dates inclusive)




502 PRACTICAL AND AMATEUR WIRELESS

LATEST PATENT NEWS

Group Abndgmenls can be obtained from the Patent Office, 25, Southampton Buildings, London
w.C.2, euher sheet by sheet as issued on payment of a subscription of 5s. per Group Volume or ia
bcund volumes price 2s. each.

Abstracts Published

THERMIONIC VALVES. — British Thom-
son-Houston Co., L.td. No. 504449.

A Ybase for a. themncmc valve having an ~

envelope of metal or paitially of glass
conewts of a metal disc 3 that closes the
Fig.

Fig. 2.

envelope ¥ and has welded thereto a tube
13 (Fig. 1) for exhausting the envelope.
This tube may be sealed by flattening the
end 33 or by soldering a metal ball to the
end. The tube 13 may be sealed by a glass

cap 15, Pig.” 2, which is then enclosed in.

a metal cover 16. When the envelope
is of ‘glass, the disc 3 is of a metal having
the same coefficient of expansion as glass
such as that described in Specification
449807, Group XXIIL

SUPERHETERODYNE CIRCUITS FOR
WIRELESS RECEPTION.—Cole, I.td.,
E. K., and Brooke, H. A. No. 504560,
In a nuxmtr circuit of the triode-hexode

ty employmg combined or separate

tubes, interaction between the signal input

and local-oscillation ecireuit is prevented
by providing separate cathodes K1, K2
{(Fig. 3) and an additional screening grid
Ge in the hexode portion between the
signal-control grid G1 and the first screen-
grid G2. The additional grid may be

{

connected in common with the screen-grid

G2 to high positive potential in which

case decoupling chokes or Tresistances L

are provided, or may be at a lower or zero

potential.

WIRELESS RECEIVING-APPARATUS ;
CONDENSERS.—Gardener, B. W. No.
504573-

A device for inserting in the aerial or
loudspeaker leads or other suitable points

K

Fig. 4.

of a wireless receiver for improving the
tone comprises an assemblage of metal
containers and comb-like metallic strips.

NEW PATENTS

These particulars of New Patents of interest
to readers have been selected from the Official
Journal of Patents and are published by per-
mission of the Controller of H.M. Stationery
Office. The Official Journal of Patents can be
obtained from the Patent Office, 25, Southampton
l Buildings, London, C2 price 1s. weekly
(aunual subscription £2 10<,

Latest Patent Applications

20018.—Baird Television, Ltd., and
Willans, P. W. — Electron-discharge
devices for television, etc., systems.
July 10.

20168.—Belling and Lee, Ltd., and
Hodby, A. L.—Two-part electric
couplings. July 11.

20226.—Braun, J.—Emission, etec., of
detuned radio waves. July 11.

20141.—Cheshive, F. B.—Electro-
dyvnamic sound-reproducers. July

11.
19642.—Cork, E: C., and Pawsey, J. L.
- —High-frequency modulated radio
signal transmitters. July 6.
l 19837.—Lorenz  Akt.-Ges., C.—Tele-
vision transmitters. July 7.
20346.—Marconi’s Wireless Telegraph
Co., Ltd., and Clough, N. H.—
' Automatic control arrangements
L for thermionic valves. . July 12.
20347.—Marconi’s Wircless Televraph
Co., Ltd., and Myers, L.
Television reproducer tubes. July
12. '
20205.—Philips -Lamps, Ltd.—Radio
3\ receivers, ete. July 11.
§ 19714—R. M. Eleciric, Ltd, and
; i

T A 1 T | D D

Bradbury, G. H.—Radio receiving-
apparatus. July 6.

20112.—Simnett, K.—Tuning devices
for electromagnetlc wave-receiving
devices. July 11.-

(-

Specifications Published
508579.—Johnson G. W. (Philco Radio
and Television Corporation).—An-
tenna circuits for radio receivers.
508680.—Crowley D. J.—Radio re- {
celving sets.

508949 —Disney, A. L., and Belling
and Lee, Ltd.—Means for connecting
aerials to radio receivers.

508792 —Haslam, - A. G., and Belling
and Lee, Ltd.—Electrical connect-
ing devices.

508692.—Kolster-Brandes, Ltd., and
Newmap, L. G.—Radio- frequmcy
transformers. 1

6508695.—Marconi’s Wireless Telegraph ‘
Co., Ltd.,, and Banks, G. B-
Television receiver apparatus,

508697 —Ellis, H M.—Thernmnionic-
valve circuits of the push-pull type.

508712.—Scophony, Ltd., and Rosen-
thal, A. H.—Cathode-ray tube
apparatus.

508724.—M-0 Valvé Co., Ltd., and
Warren, G. W.—Thermionic valves.

508777, — Daimler-Benz Akt.-Ges.—
Aerials for wireless reception in
motor vehicles.

Printed copies of the full' Published
Specifications may be obtained from the
Patent Office, 25, Southampton Buildings,
London, W.C.2, at the uniform of price
1s. each.
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The box j (Fig. 4) and cover & contain a
number of metallic combs mounted on an
insulated bolt 4. Another nut and -bolt
ba, ¢ is provided in the corner of the box
in order to make an external ¢onnection
or fo connect-the hox mechanically to an
adjacent box. The complete box may be
enclosed inside a screening box from which
it is insulated by the strip of insulating
material d. A number of the boxes may
be arranged in scries in a line, corner to
corner, or a number may be arranged in
series inside one another; only the inner one
containing combs.

APPLIED TELEVISION

'I'HE principles of television, at least in
80 far as scanning, photo-electric cell
response and cathode-ray tube modulation
are concerned, have .been suggested and
often applied to different types of com-
mercial equipment. Too often is tele-
vision referred to in terms of entertainment,
it being frequently overlooked that its use
in other directions may ultimately assume
a degree of importance which will outweigh
other possibilities. As a slight indication
of what is meant in this connection, men-
tion may be made of an American device-
which has been designed to.enable a film
cumera} operator to use his machine in an
efficient manner. Strictly speaking. it is
an improved form of exposure meter for an
image of the scene to be photographed is
focused on to a spiral apertured scanning
disc and the light variations passing through
the holes are made to activate the cathode
surface of a photo-electric cell. The
varving cell” output therefore corresponds
to an analysis of the light area of each
element of the scene. This output is
amplified and fed to the vertical plates of
an electrostatically-operated cathode-ray
tube, while the movement of the electron
beam in a horizontal direction is eftected
by the same alternating current pulses that
drive the disc motor. The ultimate result

<of this is to trace out on the tube’s screen
a series of vertical lines whose length.is a
measure of the light intensity of each area
of the scene scanned. In the amplifier
itself the overall gain is adjusted to take
into account such factors as lens aperture,
type of film used in the camera, whether
light filters are used and so on. Two
horizontal lines on the tube’s screen
indicate the limits of over-exposure and
under-exposure, and if the vertical lines
representing light intensity keep within
these limits, then the operator handling the
camera can be sure that he is giving the
correct exposure to suit the particular
emulsion with which the film is coated.

BOOK RECEIVED

THE EVOLUTION OF PHYSICS. By
Albert Einstein and Lcopold Infeld. Pub-
lished by the Scientific Book Club. 314
pages. Price 2s. 6d. to members.

IN this book the authors have sketched
in ;brqad outline the [attempts of the
huinan mlnd to find a connection between
the world of ideas and the world of phe-
nomena. They explain, in simple language,
the active forees which compel science to
invent ideas corresponding to the reality of
-our world. The book is divided into four
sections, dealing respectively with The
Rise of the Mechanical View : The Decline
of the Mechanical View ; Field, Relativity ;
and Quanta. This interesting volume is
illustrated with numerous diagrams and
half tones, and therc. is also an index.
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Fading Effects

‘1 have been told that A.V.C. arrange-
ments will correct fading. I have such a
circuit in my commercial receiver, but
in spite of this there is still fading. Some-
times the station goes right  out. Is there
any way of ascertaining whether the A.V.C.
is working, and if so, does not it correct this
trouble ? It is annoying when a station is
playing good music, to hear it fade out.”’—
R. D. B. (Manchester).

.V.C. certainly compensates for fading,
: but there are times when it is im-
posstble to correct it entirely. If your set is
a modern one with a tuning indicator—
cither of the cathode-ray or meter type—
then you should be able to see if the
A.V.C. ig working by watching the indica-
tor. As the signal varies the bias applied
to the controlled valves will vary and the
tuning indicator will show such fluctua-
tions. On normal fading the signal will be
heard to remain more or less constant
although the indicator will show that
variations are taking place. There is as
vet no way of overcoming serious fading.
You ¢an sometimes tell whether the A.V.C.
is working if a tuning indicator is not
fitted, by noting the increase in noise
which is introduced as the gain of the
valves is increascd due to the fading signal,

Amplifier Design

¢ ] wish to add some further stages ,of
amplification to my four-valver but am not
certain whether to use a single triode or
push-pull. Could you recommend a circuit
and valves- for the purpose ? ’—T, Y.
(Barking).
A IF thete are already two L.F. stages you

will have to employ push-pull unless

you are prepared to increase the H.T. very
substantially. With battery valves there
is a limit to this and push-pull will be the
only way of carrying the input signal load.
With mains apparatus you could use a
super-power triode provided that you used
500 volts or go for the H.T. There will, in
either case, be a substantial increase in the
H.T. consumption. It may be desirable in
your case to cut out the present output
stage and replace it by